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A B S T R A C T

The paradox of openness describes the fundamental tension between knowledge sharing and knowledge pro-
tection in open innovation. While sharing is vital for value creation, protecting is critical for value appropriation.
Prior research has examined this paradox of openness from the perspective of the seeking firm, focusing on the
firm-level challenges of inbound open innovation. In this article, we complement that research by illuminating
the tensions between sharing and protecting in individual-level outbound open innovation, where we argue that
the paradox of openness is most prevalent, yet much less well understood. Drawing on the experience of in-
dividual participants, or solvers, in intermediated crowdsourcing contests, we analyze textual data from 2,149
answers to five open-ended narrative questions embedded in a large-scale solver survey, as well as 43 in-depth
interviews of solvers. Our findings indicate that individual solvers face fundamental sharing-protecting tensions
that carry considerable economic and psychological costs. We also document how solvers attempt to navigate
the paradox of openness by employing three formal and four informal value appropriation practices. They build
elaborate configurations of these practices, which they tailor to the idiosyncrasies of each contest. They also
dynamically adjust these configurations over time, as the contest and the interaction with the seeker unfold. We
end by outlining how these findings contribute to a more multifaceted conceptualization and a richer under-
standing of the paradox of openness.

1. Introduction

In times of open innovation (Bogers et al., 2017; Chesbrough,
2003a, 2003b), value appropriation, also referred to as value capture, is
becoming vital for firms to sustain their competitive advantage, yet also
increasingly complex to manage effectively (Henkel, 2006; Holgersson
et al., 2018; Teece, 2018, 2006, 1986). To date, our understanding of
value appropriation in the context of open innovation remains limited
(Chesbrough et al., 2018; Holgersson et al., 2018; Zobel et al., 2017).
Researchers struggle to explain the relationship between knowledge
sharing (openness) and protection (control) (Bogers, 2011; Dahlander
and Gann, 2010; Lauritzen and Karafyllia, 2019). This issue is en-
capsulated in what researchers have termed the “paradox of open-
ness”—that sharing is vital for value creation, while protecting is vital
for value appropriation (Arora et al., 2016; Bogers, 2011; Laursen and
Salter, 2014). The paradox of openness has become a growing theme in

the open innovation literature (Arora et al., 2016; Lauritzen, 2017;
Laursen and Salter, 2014; Wang et al., 2017). Up to now, research has
examined the paradox from the perspective of the seeking firm, widely
focusing on the challenges of inbound open innovation (Arora et al.,
2016; Laursen and Salter, 2014). Studies in this stream have established
that a seeking firm needs to be open in revealing internal challenges to
facilitate meaningful knowledge sourcing (Wang et al., 2017), yet
protective of its knowledge base to ensure sufficient value appropria-
tion from it (Arora et al., 2016; Laursen and Salter, 2014). This is the
crux of the paradox of openness as it has been studied at the firm level.

Although this is an important element, we argue that there is more
to the paradox of openness, as there is more to open innovation itself.
Recent reviews have highlighted the multi-directional and multi-level
nature of open innovation (Bogers et al., 2017; Stanko et al., 2017; West
and Bogers, 2014). Dahlander and Gann (2010) have distinguished in-
bound open innovation, i.e. absorbing external knowledge, from outbound
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open innovation, i.e. sharing internal knowledge with others. In their
review, Stanko et al. (2017) noted that (1) the focus of open innovation
research lies on inbound rather than outbound open innovation, and
that (2) the dark side – potential performance drawbacks arising from
open innovation – remains underexplored. As for open innovation’s
multi-level nature, its activities are performed at different levels, in-
cluding, but not limited to, the firm level and the individual level
(Bogers et al., 2017). It is against this backdrop that we revisit the
paradox of openness, highlighting the two dimensions of inbound versus
outbound and individual level versus firm level.

In our empirical section, we examine outbound open innovation at
the individual level, where we argue that the sharing-protecting tensions
expressed in the paradox of openness are most prevalent, yet least
understood. For this purpose, we draw on crowdsourcing, the out-
sourcing of an organizational task to a large group of external in-
dividuals (Howe, 2006) as a way to facilitate open innovation activities
and bidirectional flows of knowledge (Ghezzi et al., 2018; Lüttgens
et al., 2014; Schemmann et al., 2016). Crowdsourcing enables seekers
to source external knowledge (Lopez-Vega et al., 2016), and solvers to
bring knowledge to new markets, often mediated via an online platform
(Afuah and Tucci, 2012; Schäfer et al., 2017). Compared to face-to-face
interactions, crowdsourcing is characterized by virtual, anonymous,
and fast-paced work practices, which often goes along with low trust
(Jeppesen and Lakhani, 2010; Kabo et al., 2014). Especially, but not
only, in these settings, the sharing-protecting tension will be stronger
for solvers who have to reveal critical (solution) knowledge without
immediate financial rewards than for seekers who simply publish their
call for solutions on a platform, often even without having to disclose
their identity (Ghezzi et al., 2018; Pollok et al., 2019). Crowdsourcing is
a special form of open innovation activity that foregrounds the under-
explored facets of the paradox of openness. Our focus on crowdsourcing
thus allows us to contribute to the debate on effective value appro-
priation practices in the context of multi-directional and multi-level
open innovation activities (Holgersson et al., 2018; Miozzo et al., 2016;
Zobel et al., 2017).

For this purpose, we reviewed the literature on the paradox of
openness and related themes such as value appropriation in open in-
novation to map and extend the current conceptualization of sharing-
protecting tensions. We then adopted an abductive qualitative approach
grounded in multiple datasets. First, we analyzed 2,149 answers to
open-ended narrative questions that were part of a large-scale survey
among 1,149 solvers participating as providers in crowdsourcing con-
tests for technical solutions organized by one of the largest open in-
novation intermediaries. These questions helped us to explore solvers’
perceptions of sharing-protecting tensions, their value appropriation
concerns, and their associated response patterns. Second, we conducted
and analyzed 43 semi-structured in-depth interviews with solvers of
this group to gain deep insights into their approach towards sharing and
protection. Based on this data, we document how solvers navigate
sharing-protecting tensions in outbound open innovation.

This article offers three primary contributions to research on the
relationship between open innovation and value appropriation. First,
we reconceptualize and expand the paradox of openness by high-
lighting its two key dimensions of inbound versus outbound and firm
level versus individual level. This clarification appears critical for better
understanding and ultimately managing the paradox of openness. In so
doing, we respond to recent calls to explore interdependencies across
levels of analysis by uncovering how individual level perceptions shape
the effectiveness of firm level open innovation strategies (Bogers et al.,
2017; Stanko et al., 2017). Second, we identify sharing-protecting
tensions in outbound open innovation at the individual level. Here, we
consider the paradox of openness to be most severe, yet least under-
stood. We thus present design factors needed to manage it – not only for
seekers, who have traditionally been at the center of attention (Pollok
et al., 2019), but also for solvers, which are increasingly recognized as
the most critical resource (Schäfer et al., 2017). Third, we document

how individual solvers navigate the sharing-protecting tensions in
outbound open innovation. Grounded in our empirical findings, we
extract patterns by means of which solvers attempt to cope with the
paradox of openness. We find that solvers attempt to manage the
paradox by combining practices that separate the poles of sharing and
protecting structurally and spatially (i.e., across components of their
solution and entrusted spaces for discussion) and practices that in-
tegrate the poles through balancing degrees of sharing and protecting.

2. Conceptual background

2.1. Value appropriation in open innovation

In recent years, the convergence of technology fields and the
emergence of collaborative innovation models have increased the
complexity of the innovation process, rendering value appropriation
particularly challenging for innovating firms and individuals (Teece,
2018). The concept of value appropriation is at the core of David
Teece’s seminal work on profiting from innovation (Teece, 1986). In
this context, value appropriation means obtaining significant economic
returns from innovation. Appropriating value from scientific dis-
coveries and technological developments is critical, as it enables firms
to reinvest in R&D and ensure their long-term survival (Han et al.,
2012; Jacobides et al., 2006). Insufficient value appropriation, or even
value expropriation, in contrast, will hurt a firm’s commercial viability
and give rise to subsequent performance declines and survival threats
(Pisano and Teece, 2007). Therefore, firms usually seek to establish
legal ownership of IP along the innovation process by using patents,
copyrights, trademarks, and/or registered designs (e.g., Han et al.,
2012; Laursen and Salter, 2014; Manzini and Lazzarotti, 2016). In ad-
dition to these formal value appropriation practices, firms make use of
informal practices that provide at least temporary protection through
market lead time, secrecy, design complexity, and complementary as-
sets (e.g., Arora et al., 2008; Arora and Ceccagnoli, 2006; Gallié and
Legros, 2012; Henkel, 2006; Teece, 1986).

Over the last decades, innovation has shifted from a closed model
relying primarily on internal R&D to an open model that allows for
collaboration and bidirectional knowledge flows. This phenomenon,
first described as “open innovation” by Chesbrough (2003a), has ra-
pidly gained traction in research and practice, yet has also raised strong
concerns around the topic of value appropriation (Zobel et al., 2016).
Open innovation activities promise to expand and renew a firm’s
knowledge base (Chesbrough, 2003a; Laursen and Salter, 2006) and to
commercialize outputs that would not have been exploited otherwise
(Chesbrough, 2003a; Huizingh, 2011). As such, open innovation in-
cludes both knowledge inflows (inbound open innovation) and knowl-
edge outflows (outbound open innovation) (Stanko et al., 2017). While
inbound open innovation consists of acquiring expertise from the market
place and sourcing ideas from the external environment, outbound open
innovation comprises selling internally-developed inventions and tech-
nologies and revealing internal resources to external actors without di-
rect financial compensation (Dahlander and Gann, 2010). Given the
absence of a direct monetary return, sourcing and revealing are parti-
cularly exposed to value appropriation concerns and sharing-protecting
tensions (Stanko et al., 2017).

Research has begun to analyze open innovation across multiple le-
vels of analysis, ranging from the individual to the project to the overall
firm (Bogers et al., 2017; Salge et al., 2013; Stanko et al., 2017).
Thereby, elements at various levels of analysis may act as contingencies
at higher or lower levels (Bogers et al., 2017). As a case in point, a firm-
level decision to engage in inbound open innovation activities is likely
to raise challenges for in-house R&D professionals, who might require
new coping strategies to deter detrimental behaviors such as the “Not-
Invented-Here Syndrome” (Antons and Piller, 2015; Salter et al., 2014).
As research to date has focused on inbound open innovation at the firm
level (Stanko et al., 2017; West et al., 2014), much remains to be
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learned about the perspective of individuals who engage in outbound
open innovation, such as the sharing-protecting tensions that occur
when revealing technological knowledge to other individuals or firms
without a direct monetary return (Franke et al., 2013; Lauritzen, 2017).

Although researchers have identified a shift towards open innova-
tion as generally beneficial for firms’ innovative performance (Laursen
and Salter, 2006; Salge et al., 2012), opening up the innovation process
may also expose the focal firm to additional value appropriation chal-
lenges and imitation threats (e.g., Foege et al., 2017; Veer et al., 2016;
West, 2003). It is hence not surprising that a firm’s degree of openness
in the innovation process was found to be positively related to its use of
formal value appropriation mechanisms (Zobel et al., 2017). This il-
lustrates the growing importance and complexity of IP management in
collaborative R&D (Holgersson et al., 2018).

2.2. The paradox of openness in open innovation

A particularly fundamental challenge in open innovation pertains to
the tension between encouraging knowledge sharing and ensuring
sufficient protection (Almirall and Casadesus-Masanell, 2010;
Dahlander and Gann, 2010). This is widely referred to as the paradox of
openness (Arora et al., 2016; Hannigan et al., 2018; Laursen and Salter,
2014; Wang et al., 2017), or the open innovation paradox (Bogers,
2011). While openness may increase the attention that a firm gives to
protection, appropriability has been found to decline with increasing
openness (Laursen and Salter, 2014). In addition, Wang et al. (2017)
found that protection through patenting enables a firm to open up, yet
discourages potential external partners from sharing knowledge with it.
The paradox of openness therefore encapsulates the complex and in-
terdependent relationship between knowledge sharing and knowledge
protection, describing a situation in which firms or individuals seek to
“simultaneously share and protect their knowledge in an alliance with
other organizations” (Bogers, 2011, p. 93), to enhance the development
of innovations while ensuring their successful commercialization
(Laursen and Salter, 2014). In many ways, the paradox of openness
paraphrases Arrow’s (1962) information disclosure paradox, according
to which a purchaser of information needs to receive the information
for evaluation prior to purchasing it. The information, however, loses
its value when shared, leaving the owner of it with a paradoxical ten-
sion between sharing the information to receive a reward and pro-
tecting it to maintain its value.

Previous studies on the paradox of openness mainly apply a firm-
centric, inbound open innovation perspective (Lauritzen, 2017; Miozzo
et al., 2016; Wang et al., 2017). Notable exceptions are the work of
Salter et al. (2014), who investigate how firms’ decision to engage in
open innovation affects R&D professionals working for that organiza-
tion, and Hannigan et al. (2018), who explore how firms trigger product
innovation rumours in online forums as means to be selectively open
and deal with the paradox of openness. Although prior studies capture
important facets of the paradox of openness, we argue that the phe-
nomenon is broader in scope. Indeed, tensions between knowledge
sharing and protecting tend to be more prevalent, yet less understood,
in outbound open innovation at the individual level, where solvers as
providers of solutions reveal critical solution information without im-
mediate financial rewards, but with exposure to possible opportunistic
seeker behavior. As noted by Stanko et al. (2017), there is a scarcity of
research in this area of open innovation; “in particular, questions
around degree of disclosure are not completely addressed and are
particularly relevant given the potential for transparency enabled by
online innovation platforms” (Stanko et al., 2017, p. 552).

It is against this backdrop that we reconceptualize the paradox of
openness as a multi-directional (inbound and outbound) and multi-level
(firm and individual) phenomenon. This reconceptualization has
meaningful theoretical and practical implications, as different mani-
festations of the paradox are associated with different challenges that
call for different solutions. Fig. 1 depicts the multi-directional and

multi-level nature of open innovation and describes the sharing-pro-
tecting tensions occurring for each of the four combinations. As for
firm-level inbound open innovation, researchers have found that firms
face a paradox of openness reflected in the curvilinear (inverted U-
shape) relationship between search breath and protection (Laursen and
Salter, 2014) and that technological leaders are more vulnerable to
these tensions and patent more than their followers (Arora et al., 2016).
In line with this, Miozzo et al. (2016) suggest that the paradox lies
within the fact that firms that seek to collaborate have more formal
value appropriation mechanisms installed than non-collaborators. As
for firm-level outbound open innovation, Hannigan et al. (2018) find
that rumors exchanged through technology blogs resemble a form of
selective revealing, that help firms to cope with the paradox of open-
ness. In this way, firms can simultaneously deal with sharing-protecting
tensions, recognizing that controlling too much is problematic if it
deters innovation and controlling too little may prevent value capturing
(Henkel et al., 2014). Regarding individual-level inbound open in-
novation, Salter et al. (2014) found that when coping with firm-level
openness, employees need guidance, such as IP modularity and IP
training programs, to avoid disclosing too little information and tackle
the paradox of openness. Complementing the current literature, we
suggest that in the case of individual-level outbound open innovation
contributing individuals face the paradox of openness evoked through
sharing-protecting tensions regarding the knowledge embedded in their
solutions. Individuals need to share their knowledge, which is often the
most critical asset for success, to attract collaborators, but also need to
protect their knowledge to ensure value appropriation and avoid ne-
gative psychological consequences, such as feeling loss of control over
ideas and R&D processes (Franke et al., 2013; Salter et al., 2015, 2014).

To broaden the scope and deepen our understanding of the dy-
namics of the paradox of openness, including its management, we cross-
fertilize open innovation research and paradox research within orga-
nization studies (Lewis, 2000; Poole and Van de Ven, 1989; Schad et al.,
2016; Smith and Lewis, 2011). While paradoxes include persistent and
often painful contradictions (e.g., between sharing and protecting),
paradox research has drawn attention to the interdependent and com-
plementary nature of opposites, which also holds the potential for sy-
nergies (Lewis, 2000; Schad et al., 2016). Following these studies, we
argue that if solvers (and seekers) use practices that allow for opposing
efforts of sharing and protecting to coexist, they can introduce virtuous
cycles into the collaborative process (Smith and Lewis, 2011). These, in
turn, may contribute to improved learning and creativity (Lewis and
Smith, 2014), innovation (Lauritzen and Karafyllia, 2019; Miron-
spektor et al., 2011), and organizational performance (Ferdman, 2017).

Importantly, paradox research (e.g., Jarzabkowski et al., 2013;
Lauritzen and Karafyllia, 2019; Lewis et al., 2014) suggests that a
combination of differentiation and integration approaches is needed to
manage paradoxes. Differentiation enables the co-existence of opposite
poles by separating them across temporal, spatial, and structural areas
(Poole and Van de Ven, 1989; Smith and Tushman, 2005). While dif-
ferentiation honors the distinct benefits of each pole and prevents
conflictual interactions, it still presents the two poles as irreconcilable
by requiring separation in time, space, or structure. Therefore, an em-
phasis on differentiation can also limit potential synergies by en-
couraging some preferred innovation mode among solvers at different
stages in the crowdsourcing process that either favors protecting or
sharing. Integration appears to provide an antidote to the limitations of
differentiation, as integration recognizes the complementary effects of
the opposing poles by employing them simultaneously in time and
space (Poole and Van de Ven, 1989; Smith, 2014).

For example, open innovation studies have shown that an inter-
mediary organization can help actors acknowledge paradoxes by ex-
posing and mediating between conflicting demands arising from open
innovation collaborations (e.g., Lauritzen, 2017; Sieg et al., 2010) As
integration approaches seek to balance tensions through compromise,
such as by positioning the opposite poles as extremes on a continuum
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and pushing for an appropriate mix (e.g., Gilbert, 2013), they also tend
to dilute the intensity of each pole. This points to the need for com-
bining integration with differentiation to overcome the individual
limitations of each. While differentiation honors sharing and protecting
as equally important yet distinct and fully separate elements, integra-
tion emphasizes their complementarities through blending their oppo-
site aspects (see Lauritzen and Karafyllia, 2019).

2.3. Crowdsourcing and the promise of intermediation

As digitally enabled and often anonymous marketplaces for the
exchange of ideas and solutions, crowdsourcing contests tend to be
shaped by physical distance, diverging interests, and competing in-
centives between seekers and solvers (Franke et al., 2013; Pollok et al.,
2019, 2018). These factors can create a lack of trust (Jeppesen and
Lakhani, 2010; Kabo et al., 2014). With remote interactions replacing
face-to-face interactions, behavioral uncertainty and concerns about
value appropriation are likely to multiply (Harland and Nienaber, 2014;
Jeppesen and Lakhani, 2010; Lüttgens et al., 2014; Teece, 2018). If
knowledge is unintentionally leaked on either side, it may end up in the
hands of a broad, anonymous, and uncontrollable audience (Nambisan
et al., 2017; Schäfer et al., 2017). Even though crowdsourcing provides
solvers with a mediated platform to bring their internal knowledge to
new markets (Chesbrough, 2003b; Huizingh, 2011), participation also
exposes them to the risk of losing IP to seekers without being ade-
quately compensated. Consider the possible case of an individual solver
who submits a detailed, carefully crafted solution proposal, but fails to
win the contest and – in the absence of adequate IP protection – is
unable to counteract the unauthorized use of his solution by a seeker
engaging in opportunistic behavior. These substantial value appro-
priation concerns challenge the implicit assumption in crowdsourcing
research and practice that individual solvers will share their solution

information without hesitation and restriction in the hope of winning a
contest (Franke et al., 2013; Piezunka and Dahlander, 2018). Instead, it
seems that individual solvers are the parties most strongly exposed to
sharing-protecting tensions, highlighting the salience of the paradox of
openness in individual-level outbound open innovation (Bogers, 2011;
Laursen and Salter, 2014).

The reasonable concerns of solvers place high demands on the
formal and informal governance of crowdsourcing contests. While we
expect solvers to employ established strategies to manage the paradox
of openness – including legal and strategic IP protection techniques
(Arora et al., 2016; Arora and Ceccagnoli, 2006), selective revealing
(e.g., Alexy et al., 2012; Henkel, 2006; Henkel et al., 2014), prior
publication (Bruneel et al., 2010), and resource bundling (Sirmon et al.,
2011) – these are limited in their ability to build trust, given the nature
of crowdsourcing contests, which tend to be digitally-enabled, large-
scale, and often anonymous. Against this backdrop, intermediation
moves into the foreground as a means to manage the paradox of
openness (Pollok et al., 2019). In the best possible case, a crowdsour-
cing intermediary will offer professional legal advice, conflict resolu-
tion, and insurance services, as well as a state-of-the-art communication
infrastructure, so as to establish a functional marketplace for ideas and
solutions that solvers and seekers can trust and that ensures a fair
distribution of the value created among seeker, intermediary, and
solver (Pollok et al., 2019; Schäfer et al., 2017). In the worst case,
however, a crowdsourcing intermediary further increases the distance
between seeker and solver and turns the contest into a black-box, am-
plifying appropriation concerns, especially on the side of the solver. In
addition, crowdsourcing sites often set rules that protect the seekers’
rights more than those of solvers (Ghezzi et al., 2018). When it comes to
the paradox of openness, then, intermediation might be a double-edged
sword. This makes intermediated crowdsourcing a truly interesting
setting to explore how individuals perceive and navigate sharing-

Fig. 1. The paradox of openness for different actors in open innovation (this study focuses on the grey shaded quadrant).
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protecting tensions in outbound open innovation.

3. Methods

3.1. Setting

We locate our study in the context of intermediated crowdsourcing
for technical solutions, where seekers outsource a task they have often
not been able to solve internally to a large crowd of individuals in form
of a contest (Boudreau and Jeppesen, 2015; Howe, 2006). Existing in-
termediary-managed crowdsourcing platforms differ in a number of
ways (Diener and Piller, 2013), including their participation require-
ments (e.g., open access versus community of registered users), colla-
boration dynamics (e.g., cooperative versus competitive) and reward
mechanisms (e.g., fixed versus variable) (Pollok et al., 2019). For the
purposes of our study, we partnered with one of the world’s leading
intermediaries for technical crowdsourcing, which organizes competi-
tive, one-shot online contests to solve technical problems for major
international companies. Its key value proposition consists in matching
seekers with solvers—or, more specifically, seeker problem statements
with solver solution proposals. Topics of contests include underwater
wireless communication in the oil exploration industry, algorithmic
knowledge management systems in the automotive industry, automated
object recognition in global manufacturing, and new adhesion tech-
nologies for fractured bone repair in medical care. Given the con-
siderable domain expertise required, solvers tend to be highly educated,
often equipped with a PhD and a position in R&D within or outside of
academia. From a solver perspective, a crowdsourcing contest typically
unfolds across four sequential stages. In the orientation phase, a seeker
posts a call for solutions on the platform, which solvers from various
fields routinely scan for interesting challenges, perhaps assisted by
automated alerts. In the submission phase, solvers self-select into con-
tests, prepare and submit solution proposals, and await the seeker’s
evaluation and selection decision. If the seeker considers the proposed
solution to be potentially valuable, the solver and the seeker connect
directly and discuss collaboration and/or knowledge transfer in the
negotiation phase. In the completion phase, solver and seeker conclude the
process by selecting a suitable form of innovation collaboration and
exchange possible rewards, which can include a fixed prize money, a
job offer, a research contract, a licensing agreement, or a joint venture.

3.2. Research design and data collection

Due to the exploratory nature of our research and our aim to gain
rich in-depth insights, we collected and analyzed two complementary
datasets. First, we analyzed 2,149 answers to five open-ended narrative
questions that were part of a larger survey among solvers. Assisted by
the open innovation intermediary, we accessed archival data on 8,604
solvers who participated in at least one crowdsourcing contest between
2009 and 2013. We used this data to set up a personalized online
questionnaire about the solvers’ most recent contest participation up to
the end of 2013. The questionnaire comprised topics such as solvers’
general problem-solving behavior, knowledge sharing strategies, own-
ership of knowledge, concerns about imitation, and protection me-
chanisms. The data collection took place from November 2014 to
January 2015. After an initial invitation via email to participate in the
survey, we sent four reminders. 1,149 of the 8,604 solvers returned
complete questionnaires, yielding a response rate of 13.4 percent. The
questionnaire contained five open-ended narrative questions on solvers’
IP infringement experiences, general crowdsourcing experiences, and
value appropriation concerns, such as: “are you familiar with cases
where a seeking organization utilized a solution without involving the
solver?” and “have you experienced infringement of your intellectual
property?” 823 of the 1,149 solvers who participated in the survey
(61.6 percent) chose to answer at least one of the five narrative ques-
tions (mean 2.61, min 1, max 5, sd 0.93 questions). In sum, we analyzed

2,149 answers with a total of 54,985 words (mean per answer 66.81,
min 1, max 981, sd 87.87 words).

Second, we complemented the textual survey data with rich inter-
view data (e.g., Eisenhardt, 1989; Eisenhardt and Graebner, 2007). 227
solvers were randomly selected among our survey respondents and
asked to participate in a follow-up interview conducted via phone or
Skype. 43 (18.9 percent) solvers agreed and were interviewed between
mid-2015 and mid-2016. The interviews lasted an average of 43 min
and were fully transcribed, yielding a text corpus of 214,429 words.
These interviews were semi-structured and were based on an interview
guide that was informed by the literature and insights from the survey
(Flick, 2014). In addition to a short introduction, the interview guide
comprised questions on four topics: solvers’ imitation experience, sol-
vers’ value appropriation practices, distances in innovation contests,
and the composition and role of solver teams. After crafting a draft
interview guide, we iteratively refined it in our research team (e.g.,
Charmaz, 2014; Flick, 2014).

3.3. Data analysis

Analysis of the survey data. To analyze the 2,149 answers, we
read and coded the entire text corpus of 54,985 words following the
techniques described by Gioia (2004), and Gioia et al. (2013). The open
coding process yielded three broad themes emerging from the data: (1)
solvers’ value appropriation concerns, (2) consequences for solvers’
motivation, and (3) actions that solvers take. We used these to in-
vestigate and elaborate on how solvers perceive the sharing-protecting
tension when participating in crowdsourcing contests for technical so-
lutions.

Analysis of the interviews. Following Silverman (2006), we
worked in a team of three researchers using an abductive approach,
iterating between our data and codes on the one hand, and, on the other
hand, the relevant literature on open innovation (e.g., Laursen and
Salter, 2014; West and Bogers, 2014), crowdsourcing (e.g., Afuah and
Tucci, 2012; Jeppesen and Lakhani, 2010), and value appropriation
(e.g., Teece, 2006, 1986). Two of the authors of this study in-
dependently coded the interviews using Gioia et al.’s (2013) technique.
The goal was to identify and understand (1) solvers’ perceptions of the
tension between sharing and protecting, as well as (2) the formal and
informal value appropriation practices they use. This allowed us to
determine the circumstances under which specific value appropriation
practices – or combinations thereof – are most prevalent and perhaps
most effective when coping with the sharing-protecting tension in
crowdsourcing. During first order analysis, we adhered to informant
terms for open coding and did not attempt to distill aggregated cate-
gories (Gioia et al., 2013; Gioia and Chittipeddi, 1991). To avoid get-
ting lost in the data (Gioia, 2004), we iteratively discussed and refined
the codes against our conceptual background. We then started to
identify similarities and differences among the emerging categories in
form of a more focused coding, as part of which we reduced the number
of codes to approximately 100 (Gioia et al., 2013). Using this initial
codebook, the interviews were recoded. During second order analysis,
the codes were further reduced, aggregated, and condensed, resulting in
the identification of seven value appropriation practices, namely (1)
patent thicketing, (2) patent pending, (3) agreeing on non-disclosure,
(4) selective revealing, (5) solution black-boxing, (6) controlling com-
plementary assets, and (7) intermediary bypassing. We also identified
relevant contingencies that influence the effectiveness and timing of
these value appropriation practices in the crowdsourcing process. Fig. 2
illustrates our analytical approach, moving from first order terms to
second order themes and finally aggregate dimensions (Pratt, 2008). In
the end, we compared our matches in the final coding, i.e., the co-oc-
currence of the codes, in order to assess the degree of inter-coder re-
liability, which was satisfying, with a value of 90.5 percent (Flick,
2014).
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3.4. Sample description

Table 1 provides an overview of the demographics of the solvers
who participated in the survey (N1) and in the interviews (N2). All
participating solvers were academic or professional researchers, and
they worked in a total of 30 different STEM-related fields. Most of the

solvers who were part of the survey sample demonstrated both high
expertise and considerable experience. This is reflected in the fact that
almost a third (29.8 percent) of the survey respondents were between
48 and 57 years old, whereas only a small percentage (0.4 percent)
were younger than 27 years. Moreover, 62.6 percent held a doctorate
degree, and 97.5 percent had graduated from university. In addition,

Fig. 2. The data structure in accordance to Gioia et al., 2013.

Table 1
Sample description.

Attributes of the solvers
Solvers' demographics Survey Interviews Survey Interviews

18-27 years 0.4% 0% No degree 0.4% 0%
28-37 years 9.7% 9.3% High school (or comparable) 2.2% 11.6%
38-47 years 21.7% 14.0% Bachelor's degree (or comparable) 12.5% 9.3%
48-57 years 29.8% 48.8% Master's degree (or comparable) 22.4% 20.9%
58-67 years 26.0% 14.0% Doctorate 62.6% 58.1%
> 67 years 12.4% 14.0%

Number of years in professiona 26.9 27.2 Female 10.6% 20.9%
Number of years with current employera 14.4 12.6 Practitioner 60.4% 67.4%
Total number of submitted solutionsa 2.2 3.8 Successb 16.9% 27.9%
Time to prepare a solution proposala 16.3 17.5 Product solutions 75.4% 90.7%

Notes: N1 = 1,149 survey participants; N2 = 43 interview participants; aMean values; bDid one of your submitted solutions result in an agreement with the seeker?
(1=yes).
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solvers in the sample had spent an average of 26.9 years in their pro-
fession and had been part of their current organization for around 14.4
years. As for the subset of solvers who were interviewed, 48.8 percent
were between 38 and 47 years old, with an average total professional
experience of 27.2 years. 58.1 percent of them were PhDs. Regarding
their crowdsourcing experience, the interviewees had, on average,
submitted 3.8 solutions and invested 17.5 days in crafting each solution
proposal.

4. Findings

4.1. Solvers’ experiences of the paradox of openness

An implicit assumption in most crowdsourcing research to date was
that participating individuals would freely share their ideas and solu-
tion proposals (Franke and Shah, 2003; Lilien et al., 2002). Com-
plementing recent studies that discuss the paradox of openness in firm-
level inbound open innovation (e.g., Bogers, 2011; Lauritzen, 2017;
Laursen and Salter, 2014), our data, however, indicated a similar ten-
sion between sharing and protecting for individuals who submit solu-
tions as part of crowdsourcing contests. We share below two exemplary
solver perceptions of the paradox of openness in individual-level out-
bound open innovation:

[Y]ou need to share knowledge in order to find the best problems to
be solved and a best way to solve them. At the same time, you need
protected knowledge to prevent unwanted competition. We are
walking the path of doing both intensively.
(Practitioner, material science, interview)
I think it is a mixture of both [sharing and protecting]. I don’t think
that keeping things a big secret is the way to go, but I don’t think
that putting everything out there for the whole world to see is a
good idea either. Both of those concepts need to be integrated [so]
you get the best result depending on what particular client you are
working with.
(Practitioner, coatings, interview)

For solvers who successfully combine sharing and protecting, the
long-term rewards can be substantial:

I have been successful with a proposal to [name of intermediary]. As
a result, I built a very strong partnership with the seeker (a large
multinational). The partnership lasted for four years and just ended
last month. The outcomes of the partnership have resulted in a li-
censing agreement [and] two patent applications are being pro-
cessed. The personal relationship that I have built with the man-
agement team […] is now very strong.
(Practitioner, material science, survey)

Despite such accounts about collaborative value creation, our re-
sults also point to cases where solvers perceived the sharing-protecting
tension as unmanageable. One solver emphasized how “it is not possible
to get somebody interested in a proposal without revealing contours of the
idea and it takes only a dumb seeker to not know or guess the solution and
develop it further” (Practitioner, analytics and testing, survey). In a si-
milar vein, one solver cynically remarked that for seeking firms
“[crowdsourcing] is just a vehicle to collect ideas” (academic, material
science, survey) and another solver described crowdsourcing as “a black
hole: I submit my proposed solutions and never hear from anyone again”
(academic, metallurgy, survey). Even solvers who have successfully
submitted a solution are sometimes not sure what happens to shared IP,
as one solver explained:

There have been follow-ups on several [proposals that] left me un-
comfortable. The request came from a [foreign] corporation […] I
provided a far more cost-effective solution. One that could be im-
plemented quickly. We sent samples produced at our cost. They
were received. Follow up by email, talking to [name of

intermediary], and telephone calls to an English speaker in the de-
partment of the corporation. Nothing. I would not know if my so-
lution was taken or ignored. I suspected it might be stolen because of
its value and my inability to determine if it had been.
(Practitioner, industrial engineering, survey)

This excerpt shows that an individual solver can be left with nothing
but a feeling of unease, not knowing if his or her solution has been
“taken or ignored”, a situation another solver described as “depressing
due to the hard work that went in” (academic, biology, interview). This
issue is of particular concern for individual inventors, whose ideas are
often their most valuable asset, which they fear to lose to large firms
with an aggressive IP management (Salter et al., 2014). The paradox of
openness might thus appear even more critical at the individual level
than at the firm level, as solvers may face considerable economic and
psychological losses. One solver expressed his bad feelings after having
shared too much unprotected knowledge:

They […] asked very detailed questions. My answers would have
provided them enough knowledge about the solution, so that a
person or group of persons competent in the topic could have de-
ployed the solution without my help or involvement. […] I felt
cheated or abused […] I had the feeling that the questions went far
beyond the need to dispel any reasonable doubts about my ability to
carry out the proposed work [and] that the intent of the questions
was to harvest all possible additional technical details […] for free.
(Practitioner, computer science, survey)

Such experiences, as illustrated in the above excerpts, sow mistrust
among solvers, as some seekers seem merely interested in freely sour-
cing ideas to stimulate their own in-house R&D. Indeed, solvers’ mo-
tives go beyond fun, learning, sense of belonging, and recognition
(Harhoff et al., 2003) to a fair compensation for their creative efforts
(Franke et al., 2013). In the worst case, the seeker can even terminate
the relationship after the solver has transferred enough solution in-
formation leaving the solver with no compensation at all. For instance,
one solver “worked […] for three months and then was dumped after the
[…] customer had learned enough” (Practitioner, physics, survey). Even
more tragic, another solver reported:

Once they were able to start production, they decided that they did
not need us anymore and that they owned all my technologies. It
took my high-powered lawyers over 2 years to get them to realize
the error of their ways; I was persuaded to grant them a full license
to produce the product for an initial fee of £100,000, most of which
went to the lawyers. Due to their actions I had to lay off all my staff
and downsize our facilities and revert to seeking licensees only in-
stead of running our own research, development and manufacturing
facilities.
(Practitioner, environmental engineering, survey)

Our findings show that the digital and often anonymous nature of
crowdsourcing, along with the lack of trust and durable structures for
interaction (Nambisan et al., 2017; Pollok et al., 2019), exposes in-
dividual solvers to severe value appropriation challenges and a funda-
mental struggle with sharing-protecting tensions. We thus find strong
evidence for an apparent paradox of openness in individual-level out-
bound open innovation. While previous studies showed that crowd-
sourcing contests can be very beneficial for commercializing IP (Afuah
and Tucci, 2012; Jeppesen and Lakhani, 2010), our findings indicate
that solvers indeed experience value expropriation, which makes them
not only very cautious in future knowledge sharing, but also lose in-
terest and abandon crowdsourcing. For instance, a solver who experi-
enced a crowdsourcing-induced infringement of his IP stated that “[s]
ince that time, three to four years ago, I have never submitted another
proposal to [the crowdsourcing platform]” (practitioner, material science,
survey). As such, the paradox of openness in individual-level outbound
open innovation may threaten not only the legitimate interests of
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individual solvers, but also the effectiveness of crowdsourcing plat-
forms as a whole and their value proposition to seekers.

4.2. Solvers’ attempts to navigate the paradox of openness

Our analyses indicated that solvers attempt to navigate the funda-
mental sharing-protecting tension with a set of both formal and in-
formal value appropriation practices (Holgersson et al., 2018; Zobel
et al., 2017). Formal value appropriation practices are actions and
measures taken by the solver that are legally encoded (e.g., patents and
contracts) (Zobel et al., 2016). The effectiveness of these depends on the
willingness and ability of the infringed party to enforce their legally
encoded IP rights in the event of a violation (Laursen and Salter, 2014).
Informal value appropriation practices are measures employed by sol-
vers to protect solution-relevant knowledge through strategic actions,
such as secrecy, lead time, and complementary assets (Holgersson et al.,
2018; Laursen and Salter, 2014; Teece, 1986).

As a result of our two-stage coding process, we identified three
formal practices, which we call patent thicketing, patent pending, and
agreeing on non-disclosure, as well as four informal practices, which we
call selective revealing, solution black-boxing, controlling complementary
assets, and intermediary bypassing. In the following, we describe these
practices, relate them to value appropriation mechanisms used at the
firm-level and for inbound open innovation, and explain how individual
solvers use these practices to navigate the paradox of openness in
outbound open innovation. Table 2 presents each practice and its oc-
currence (percentage) in the interviews, the circumstances under which
it is used, and related literature if available.

Patent thicketing. Patents have long been acknowledged as a value
appropriation mechanism used in firm-level open innovation (Arora
and Ceccagnoli, 2006; Wang et al., 2017, 2017). Yet, research remains
inconclusive on whether patents facilitate or hinder value creation and
appropriation in open innovation (Alexy et al., 2009; Laursen and
Salter, 2014; Zobel et al., 2016). In our sample, some solvers engage in
patent thicketing when they seek to establish an impenetrable patent
barrier around their idiosyncratic knowledge base (see Table 2), which
will legally protect any solution that incorporates such knowledge.
Patent thicketing also renders inventing around the solution more dif-
ficult, as it offers protection “where there are aspects of the technology that
are obvious and can be reverse engineered” (practitioner, chemistry, in-
terview). However, patent thicketing is not perfect, as one solver ex-
plained: “As of now, there are 112 US patents that list my name. [Yet]
patents are only as strong as their owners’ ability to defend them anyway.
Also, mine are not international patents, which leaves the rest of the world as
almost completely unknown” (practitioner, electrical engineering,
survey). Indeed, it is very difficult to detect and counteract infringe-
ment on global markets (Keupp et al., 2010; Schmiele, 2013). Ulti-
mately, patent thicketing is only valuable, if the solver, or alternatively
the intermediary, is willing and able to start and win a patent litigation
case (James et al., 2013). Sometimes, “patent infringements are too hard
to prosecute due to the size and wealth of the infringer” (academic, physics,
survey). Furthermore, because of maintenance fees, patents are “costly
to keep” (academic, civil engineering, interview). For these reasons,
patent thicketing requires strong financial resources (Alexy et al., 2009;
Arora and Ceccagnoli, 2006; Arundel, 2001; Neuhäusler, 2012). Un-
surprisingly, individual solvers tend to have fewer patents and a lower
ability to enforce legal rights than corporate seekers (Zhao, 2006). We
argue that patent thicketing works as a differentiation practice by es-
tablishing clear boundaries between what is protected and what can be
shared. Through defining ownership, patent thicketing thereby deals
with the openness paradox by separating sharing and protecting across
structural areas (Table 2).

Patent pending. Not least given the cost of patent thicketing, sol-
vers make use of patent pending. Here, solvers file a provisional patent
application, which is valid for up to “three years” (practitioner, chemical
engineering, interview). During this period, typically neither the patentTa
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application nor the solution information is publicly available, as
pending applications are not published until the patent is issued and
hence becomes effective (Henkel and Jell, 2009). Such delay can be
beneficial, as it maintains secrecy over a longer period (Henkel and Jell,
2010, 2009). Accordingly, solvers can signal that they have applied for
a patent related to their solution, yet they do not have to disclose the
exact content of the application. Thereby, patent pending enables
protection through maintaining “corporate secrecy” and “priority” over
subsequent applicants with closely related or identical designs (practi-
tioner, physics, interview) over the technology at least for some time.
Patent pending also signals the potential value of the solution. In our
sample, patent pending appears an interesting alternative for solvers
with weak financial and legal resources, as it is “not a matter of cost”
(practitioner, industrial engineering, interview) compared to main-
taining a number of patents. Moreover, patent pending goes beyond
providing legal protection in the future by immediately introducing a
strategic element (Henkel and Jell, 2010). As external parties do not
know the exact content of the pending patent, it “creates enough road
blocks” (practitioner, chemical engineering, interview) to distract imi-
tators. Therefore, seekers are typically cautious when using a tech-
nology without a clear statement about what is protected, which ren-
ders copying and “designing around it difficult” (practitioner, mechanical
engineering, interview). Some solvers even “recommend that it is best to
submit only patent pending solutions" (practitioner, mechanical en-
gineering, survey), or solutions “well protected through patents pending”
(practitioner, chemical engineering, survey). As a first step towards
formal protecting, patent pending introduces an element of secrecy
because it is not yet published, while also conferring value to the so-
lution and allowing for degrees of sharing around these elements. As
such, patent pending seems to balance degrees of sharing and pro-
tecting, thereby resembling an integrative practice (Table 2).

Agreeing on non-disclosure. Agreeing on non-disclosure involves
both parties’ signing a confidentiality contract – i.e., a non-disclosure
agreement (NDA) – before sharing any solution-relevant knowledge
(Hertzfeld et al., 2006). As one solver explained, “First, we have an NDA,
and then we can talk” (practitioner, chemistry, interview). In principle,
NDAs enable free sharing of knowledge among the signers through
stipulating that what is shared remains legal property of the owner
(Bogers, 2011), as “nobody is allowed to share the knowledge with a third
party” (academic, textile engineering, interview). As illustrated in
Table 2, two-thirds of the solvers in our study indicated they used NDAs
to legally regulate the usage of shared IP. The effectiveness and legal
enforceability of these terms and conditions, however, depend to a
large degree on the legal environment in the specific country, as one
solver described: “In India, we have to be very sure about the […] para-
graphs […], because sometimes in India even an NDA is of no use in the
court of law” (academic, chemical engineering, interview). Agreeing on
non-disclosure helps create a safe and trusted space for discussion
within which knowledge can be openly shared (ensuring its full pro-
tection outside this space). As such, this practice seems to mainly dif-
ferentiate and separate sharing and protecting by assigning each ele-
ment to different spatial (inside and outside) areas.

Selective revealing. In line with Alexy et al. (2013a), we use this
term to mean partially disclosing IP relevant to the solution without
contractual requirements, while concealing other parts important to
maintain control over the IP. In line with evidence from the firm-level
open innovation literature (Henkel, 2006; Henkel et al., 2014), more
than 90 percent of our interviewees indicated that they used this
practice. Selective revealing appears particularly useful, if the solution
knowledge is “complex” and “modular” (practitioner, material science,
interview). Under these circumstances, solvers can partially disclose
sufficient information to “get [seekers] interested” (academic, civil en-
gineering, interview) and win the contest, while “keeping critical
knowledge” (practitioner, chemistry, interview) that is needed for the
seeker to fully understand the solution. These statements correspond to
Alexy et al.’s (2013a) considerations that selective revealing should

support firms in their effort to attract partners for collaborative efforts
while maintaining knowledge proprietary to ensure value appropria-
tion. The solvers in our sample further elaborated on this balancing act
between sharing some parts of the solution and concealing other parts:
“You have to give enough that people get interested and keep enough secret
that they […] ask for more” (practitioner, material science, interview),
and you “clearly have to balance enough disclosure detail about the solution
without revealing too much about the technology” (practitioner, mechan-
ical engineering, survey). Considering this function, selective revealing
can also be used as a marketing mechanism (Henkel et al., 2014) to
attract seekers’ attention. Nevertheless, it is always a balancing act, as
revealing “too much” can lead to unwanted knowledge spillovers and
“getting copied” (practitioner, material science, interview). To reduce
this risk, solvers in our sample frequently combine selective revealing
with formal practices such as NDAs and patents. As one solver ex-
plained, “Patents and secrecy? They are complements, they work together”
(academic, chemistry, interview). We argue that selective revealing can
work as an integrative practice by encouraging an appropriate mix be-
tween knowledge sharing and protecting. Selective revealing describes
the balancing act of partially disclosing sufficient knowledge (i.e., en-
ough to trigger interest and a basis for collaboration/winning the
contest), while maintaining some of it as a secret (i.e., critical knowl-
edge needed to fully understand the solution and/or technology)
(Table 2).

Solution black-boxing. We also found solvers engaging in solution
black-boxing, as part of which they provided the seeker with a sample
solution without disclosing the underlying processes or core tech-
nology. One solver reported, “We make solvents and adhesive agents for
[the seeker] and they don’t expect us to tell them what is in it” (practitioner,
chemistry, interview). Depending on the nature of the specific technical
challenge, the solver might ask the seeker to send a sample of the
problem, which is then solved and sent back to the seeker. One solver
described communications with the seeker this way: “Do not ask us too
many questions and […] to submit too many information [sic]. We will
show you that it works” (practitioner, chemical engineering, interview).
This approach can be effective when the solution is “too complex to
reverse engineer” (practitioner, industrial engineering, interview). Our
findings suggest that solution black-boxing is used more by practi-
tioners (86.0 percent) than by academics (14.0 percent). Sharing black-
box solutions also depends on the geographical distance between the
seeker and the solver. For instance, it is less likely “in an overseas si-
tuation where there might be a lot of logistic concerns” (practitioner, ma-
terial science, interview). Thus, solution black-boxing tends to be used
more frequently in local markets, where the costs of transportation and
monitoring are relatively low (see also Bartlett and Ghoshal, 1998;
Zhao, 2006). In our sample, solution black-boxing serves as a means of
differentiation, because it separates sharing of the sample solution and
protecting its underlying processes and core technology across struc-
tural areas, such as through product complexity and/or built-in barriers
that protect these elements from disclosure (Table 2).

Controlling complementary assets. This practice refers to a sol-
ver’s effort to capture value by establishing and controlling resources
that enhance the customer value of the focal solution (Teece, 2006,
1986). These might come in the form of additional products, services,
or processes. It is the co-specialized combination of the solution with
closely-associated assets that is assumed to reduce solvers’ risk of value
expropriation. Creating and managing complementary assets is parti-
cularly challenging in times of the digital economy, as they are not only
value-capture mechanisms but often needed for the technology to
function (Teece, 2018). According to our interviewees, controlling
complementary assets is especially effective if the process to use or
instantiate the technology requires considerable “know-how” and “im-
plementation and application services” (practitioner, material science,
interview) as well as a “holistic approach – methods and culture” (prac-
titioner, computer information science, interview). These statements
correspond to Miozzo et al. (2016) findings that firms indeed engage in
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complementary service development as a form of strategic protection.
When value appropriation relies not so much on the shared solution
information, but rather on the complementary assets required to un-
leash the full potential of the solution, such as “the service and main-
tenance side [and] the initial installation side” (practitioner, coatings,
interview), solvers can decouple solution-relevant knowledge and the
risk of IP infringement by capturing value through the necessary
complementary assets and not through the solution itself (see Table 2).
As a solver stated, “[we may] try to make our system proprietary” (prac-
titioner, coatings, interview) rather than only the solution. As control-
ling complementary assets is used to decouple sharing (of the solution)
from protecting (the complementary resources, methods, and needed
by-products), we categorize this practice as differentiation (Table 2).

Intermediary bypassing. Given the promise of intermediation as a
way to balance sharing-protecting tensions in crowdsourcing, we were
particularly surprised to see some solvers engaging in intermediary
bypassing (23.0 percent). Here, solvers who know the identity of the
seeker will directly contact the seeker without using the digital platform
or the services of the intermediary. Our interviews indicate that solvers
use intermediary bypassing to reduce the downsides of digital, asyn-
chronous, and often impersonal interactions, so “that they can speak
openly […] making the cooperation much more effective” (academic,
chemistry, interview). Contacting a seeker directly by phone or in a
face-to-face meeting prior to sharing knowledge generates knowledge
about the partner and helps establish mutual trust. One of the solvers
asserted, “We always win the business when we talk directly to the end user”
(practitioner, chemical engineering, survey). Moreover, these contacts
can be used to “ask the client whether they are prepared to sign the con-
fidentiality agreement for full disclosure” (practitioner, industrial en-
gineering, interview), which in turn enables both parties to talk more
openly about the problems and solution requirements. Thus, solvers
seem to use intermediary bypassing to create a personal and contractual
relationship prior to exchanging any detailed solution information as
part of the more formal contest. In our sample, intermediary bypassing
is often combined with signing of NDAs. It can create trust between
seekers and solvers yet erodes the position of the intermediary and
challenges its promise to solve the paradox of openness. In our sample,
solvers use intermediary bypassing to establish trust and create a more
open dialogue with seekers in the initial phase. This form of entrusted
dialogue shows the potential to expose both parts to their conflicting
demands between sharing and protecting. Thereby, intermediary by-
passing appears as an integration practice encouraging mutual trust that
enables compromises and common goals (Table 2).

4.3. Configurations of solvers’ navigation attempts

As illustrated in Table 2, the identified value appropriation practices
help solvers to navigate the paradox of openness in outbound open
innovation (i.e., deal with sharing and protecting, simultaneously) by
structurally or spatially separating the efforts of sharing and protecting
(i.e., differentiation) or by blending their opposite aspects through
finding an appropriate mix or compromise (i.e., integration). For in-
stance, practices such as patent thicketing and agreeing on non-disclosure
create a common language and consent about how to treat shared
knowledge through explicating formal ownership and terms and con-
ditions. As such, these practices allow for a simultaneous enactment of
sharing and protecting by assigning them to different structural and
spatial areas that clearly distinguish between knowledge that can be
shared and knowledge that is protected. Different from these apparent
differentiation practices, practices such as patent pending and selective
revealing reflect integration by balancing degrees of sharing and pro-
tecting and encouraging an appropriate mix, such as concealing critical
knowledge while still sharing sufficient knowledge to trigger interest.

Importantly, the practices we identified differ in terms of the nature
of the proposed strategy to manage the paradox of openness, i.e., re-
flecting differentiation and integration, respectively. Practices such as

patent thicketing, agreeing on non-disclosure, and controlling com-
plementary assets enable solvers to share their knowledge more openly
while enhancing their value appropriation prospects. Thereby, these
practices honor and emphasize the distinct characteristics of sharing
and protecting. Practices such as selective revealing and patent pending, in
contrast, involve more limited forms of sharing that intentionally ex-
clude critical elements of the solution that might otherwise be appro-
priated by the other party. As these more integrative practices seek to
balance degrees of sharing and protecting, they might dilute the in-
tensity of each pole, thereby, reducing the distinct benefits of sharing
and protecting. This points to the need for combining differentiation
and integration approaches to overcome their individual limitations
and effectively manage the paradox of openness (Lauritzen and
Karafyllia, 2019).

We have observed that solvers explicitly seek to leverage such
complementarities among value appropriation practices to build more
elaborate configurations that are tailored to the specific sharing-pro-
tecting tension at hand. This is tellingly reflected in the following quote:

I can insert or inject my own level of what I feel as my protection, as
I go along and kind of feel out the client.
(Practitioner, coatings, interview)

Another solver pointed to the critical role played by the type of
knowledge to be shared:

If something [is] really easily reproduced, normally, people will not
want to patent or file it, or put it in the papers. So, it depends on the
situation. Some technology has to be treated as a trade secret. It is
the only way. It is all depending.
(Practitioner, chemistry, interview)

These statements illustrate how different boundary conditions per-
taining to the characteristics of the collaborating parties (e.g., firm size
and university involvement), the nature of the solver-seeker relation-
ship (e.g., culture, trust, geographical distance), the type of knowledge
to be shared (e.g., codified or tacit), and the environment (e.g., sector
setting) in which the collaboration takes place, shape the specific nature
of the sharing-protecting tension and call for different configurations of
value appropriation practices. As depicted in Table 2, appropriation
practices can be adapted to reflect changing circumstances. For in-
stance, one solver explained how “in some of the projects, we use all
approaches [appropriation practices]. So, they can be effective in many si-
tuations” (practitioner, electrical engineering, interview). Other solvers
described the different practices as merely “tools in a tool box” (prac-
titioner, chemical engineering, interview) that can be “[…] combined as
the process moves ahead” (practitioner, coatings, interview).

Accordingly, our data indicates that time and timing are critical
factors for solvers seeking to tailor their configuration of appropriation
practices to the specific case at hand. For instance, one solver stated
that “timing is important - how you disclose, how much information, and
when you disclose it” (practitioner, chemical engineering, interview).
Indeed, our analyses indicate that the prevalence of certain value ap-
propriation practices differs systematically across the four stages of the
crowdsourcing process, i.e., orientation, submission, negotiation, and
completion. Thereby, solvers seem to navigate the openness paradox by
dynamically using and combining differentiation and integration
practices across the crowdsourcing phases.

This is also reflected in Fig. 3, which depicts a stylized process
model of how solvers tend to select value appropriation practices and
build elaborate configurations thereof along the distinct phases of a
crowdsourcing contest. In the orientation phase, solvers who have
identified a suitable call for solutions go through a set of questions to
determine how to respond to the call and navigate the associated
sharing-protecting tension. They evaluate not only “if it is worth the risk”
(practitioner, industrial engineering, interview), but also if they know
the seekers in advance, “facilitating direct exchange at early stages of the
crowdsourcing process” (academic, chemistry, interview), and if their
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knowledge is (or can be on short notice) formally protected “with pa-
tents or patents pending” (practitioner, consumer products, interview), or
informally protected through “partially revealing it to establish a basis into
a two-way confidentiality agreement” (practitioner, environmental en-
gineering, interview). Given these considerations, solvers will submit a
solution proposal if they feel sufficiently protected. If protection is
unavailable, but they know the seeker well enough to attempt to es-
tablish a direct personal relationship, the solvers in our sample would
typically choose to bypass the intermediary and submit a proposal
anyway.

In the negotiation phase, a solver decides if the seeker is “trust-
worthy” and “limit[s] the information that [the solver] exchanges” (prac-
titioner, material science, interview) accordingly. When solvers deal
with large corporations, they need to consider their bargaining power.
They typically decide to use formal protection practices such as NDAs to
prevent the other party from “extracting non-protectable know-how”
(practitioner, agriculture, interview). Our data also showed that solvers
may consider solution black-boxing as an informal protection practice,
for instance by “send[ing] material to the seeker that cannot be reverse-
engineered” (academic, chemistry, interview).

Overall, our empirical material indicates that solvers tend to ap-
proach opposing sharing-protecting demands as both distinct and
complementary. That is, solvers seek to navigate the paradox of open-
ness and allow for a simultaneous enactment of sharing and protecting
by using distinct sharing and protecting efforts across structural and
spatial configurations and by using integrative efforts that emphasize
their interdependencies (see Table 2). Keeping opposing poles separate
seems to strengthen focus and reduce the risk of confusion, because it
upholds a strict distinction between sharing and protecting. Such a
strategy of differentiation honors the distinct benefits of each pole and
prevents conflictual interactions (Jay, 2013; Smith and Tushman,
2005). Nevertheless, differentiation also presents the two poles as ir-
reconcilable by requiring their separation in time, structure and/or
space. Therefore, a sole emphasis on differentiation as reflected in four
of the identified practices (patent thicketing, non-disclosure, solution
black-boxing, complementary assets) can also limit potential synergies
by encouraging some preferred innovation mode among solvers at
different stages in the crowdsourcing process that either favors pro-
tecting or sharing. An emphasis on differentiation when navigating the
paradox of openness might, therefore, restrict coordination between
seekers and solvers and potentially trigger new conflicts (Jay, 2013;
Lauritzen and Karafyllia, 2019; Poole and Van de Ven, 1989; Smith and
Tushman, 2005). As the antidote to differentiation, it seems that the
solvers from our sample also use a strategy of integration, which is
apparent from the other three identified practices (patent pending, se-
lective revealing, and intermediary bypassing). Emphasizing the com-
plementarities of conflicting sharing and protecting demands, in-
tegrative efforts might help solvers move beyond a rivalrous logic of
competition that emphasizes value appropriation, attack, and retalia-
tion against competitors towards a more relational logic that also seeks
to lift the boats of all stakeholders in their ecosystem (Chen and Miller,
2015). In addition, our findings show how solvers combine the different
(differentiation and integration) practices across the crowdsourcing
phases by reflecting boundary conditions, such as firm size, trust,
geographical distance, and the type of knowledge to be shared.

5. Discussion

5.1. Implications for research

Scholars have increasingly discussed the tensions between knowl-
edge sharing and protecting in open innovation. This phenomenon is
termed the paradox of openness (Arora et al., 2016; Bogers, 2011;
Laursen and Salter, 2014; Wang et al., 2017). Initial evidence has
shown that firm-level openness can indeed be associated with higher
risks of unintended knowledge leakage and intellectual property

infringement (Foege et al., 2017; Schmiele, 2013; Veer et al., 2016).
Consequently, scholars have pointed to the importance of effective
value appropriation mechanisms to cope with these tensions and have
begun to shift their research focus from value creation to value capture
(Holgersson et al., 2018; Zobel et al., 2017). Given the absence of a
direct monetary return, sourcing and revealing are particularly exposed
to sharing-protecting tensions (Stanko et al., 2017). Research has pri-
marily examined this fundamental paradox from the perspective of
sourcing firms (e.g., Arora et al., 2016; Laursen and Salter, 2014) and
largely ignored its role in individual-level outbound open innovation.
Table 3 provides an overview of the paradox of openness, re-
conceptualizes it, and offers new insights on how the paradox manifests
for individual solvers in outbound open innovation.

Our study contributes to the understanding of the paradox of
openness and value appropriation in three primary ways.

First, we expand the conceptualization of the paradox of openness
by incorporating the multi-level and multi-directional nature of open
innovation. This clarification is critical, given the strong inter-
dependencies between the different facets of the paradox. As shown in
Table 3, the paradox of openness differs for inbound and outbound
activities. Comparing the two, firms that source knowledge (inbound
open innovation) need to reveal relevant knowledge to articulate (co-
dify) their needs and requests (need information) (Laursen and Salter,
2014; Wang et al., 2017), while firms that practice outbound open in-
novation need to reveal knowledge relevant for solving a solution (so-
lution information) (Tranekjer and Knudsen, 2012). The latter is ar-
guably more valuable, as it incorporates technological details that are
often directly applicable to the problem itself and are close to the core
of the provider’s knowledge base. Accordingly, seeker and solver firms
are both exposed to the paradox of openness, yet, the value of solution
knowledge for each of the two renders the paradox of openness even
more prevalent for knowledge providers. Building on this reasoning,
our study contributes to the literature on open innovation more gen-
erally, as we not only examine crowdsourcing for technical solutions as
an inbound form of open innovation as suggested by Ghezzi et al.
(2018), but also point to its outbound component with solvers seeking
to bring their knowledge to new markets. As such, we understand
crowdsourcing as consisting of bidirectional knowledge flows across
organizational borders. In so doing, we also point to practices that seek
to actively manage these bidirectional knowledge flows (Chesbrough
and Bogers, 2014; West et al., 2014). In particular, we show and ela-
borate on how solvers as external contributors to seekers’ innovation
activities (Ghezzi et al., 2018) attempt to ensure value capture in view
of a fair value distribution among seeker, solver, and intermediary in
open innovation (Chesbrough et al., 2018). As for the multi-level nature
of open innovation, the paradox of openness affects firms differently
than individuals. At the individual level, inbound open innovation re-
quires the exchange of tacit and codified knowledge (need and solution
information) to create a common understanding for effective knowl-
edge sharing (Alexy et al., 2013b; Salter et al., 2015). In that regard,
individuals are often insecure about the amount of knowledge that they
can share, fear a loss of control and perceive a gap between their in-
dividual search efforts and those of their employing organization (Salter
et al., 2015, 2014). This higher-level dependency might create sub-
stantial behavioral uncertainty among individuals reducing the poten-
tial of open innovation within their organization (Salter et al., 2014). A
further point is that firms have simply more resources available, e.g.,
technological, legal, and financial, than individuals. Thus, firms are
better positioned to compensate value expropriation in one project by
diversifying their efforts over a number of R&D projects. Individual
solvers, especially in outbound open innovation, in contrast, strongly
depend on their knowledge assets and their ability to leverage them
successfully, while appropriating returns from them. Individual solvers
are not only economically dependent on their solution information, but
also potentially exposed to negative psychological consequences related
to a fear of losing control over their core assets or the perception of
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simply being unfairly treated (Franke et al., 2013). With our re-
conceptualization, we respond to recent calls to explore inter-
dependencies across levels of analysis by uncovering how individual
level perceptions shape the effectiveness of firm level open innovation
strategies (Bogers et al., 2017) and to examine the underexplored side
of outbound open innovation, including its dark side (Stanko et al.,
2017). Notwithstanding notable similarities across the four manifesta-
tions, e.g., with regards to possible solutions to the paradox of open-
ness, our work indeed shows pronounced differences between inbound
and outbound, and firm level versus individual level open innovation
that lays the foundations for future research to yield a more nuanced
picture of the paradox of openness.

Second, focusing on outbound open innovation at the individual
level, we identify key sharing-protecting tensions and patterns em-
ployed to navigate the paradox of openness. Although seekers have
traditionally been at the center of attention (Lopez-Vega et al., 2016;
Lüttgens et al., 2014; Pollok et al., 2019), we argue that solvers are the
increasingly critical resource in open innovation activities, as they re-
veal solution-relevant knowledge. While the paradox of openness is
difficult to manage for sourcing firms (Arora et al., 2016; Laursen and
Salter, 2014), we find that this is even more prevalent and difficult for
individuals in outbound open innovation. Our findings demonstrate
that individual solvers associate participation in crowdsourcing con-
tests with considerable sharing-protecting tensions. Extending Franke
et al.’s (2013) work on individual fairness perceptions, our findings
show that a loss of control not only leads to feelings of helplessness,
frustration, and anger, but can also have tangible and far-reaching
negative economic consequences, as illustrated by the case of one solver
having to “lay off all [his] staff” and “downsize [his] facilities”

(practitioner, environmental engineering, survey). Importantly, our
work also sheds light on the effectiveness of intermediaries as a solution
to the paradox of openness. As our findings showcase, severe sharing-
protecting tensions surface even in presence of a dedicated inter-
mediary. To contain the paradox of openness, the simple presence of an
intermediary hence does not suffice. Instead, it is only the set of ela-
borate intermediation practices (e.g., virtual meeting, insurance, or
conflict resolution services) and their fit with the multifaceted tensions
inherent in the paradox of openness as unpacked in our study that will
make a difference in ensuring equitable value distribution among all
stakeholders involved in a crowdsourcing initiative.

Finally, the scholarly understanding of individual level protective
behaviors to cope with the paradox of openness has long been limited,
as solvers in crowdsourcing, for instance, were generally assumed to
freely share their knowledge (Franke et al., 2013). We present a more
nuanced picture by showing that solvers not only experience unwanted
knowledge leakage, and fear it, but also engage in carefully crafted
value appropriation practices for their open innovation projects, some
of which have been used in organizational level inbound open in-
novation (Holgersson et al., 2018; Laursen and Salter, 2014; Zobel
et al., 2017). We find solvers employing three formal and four informal
value appropriation practices that they tailor to the idiosyncrasies of
each contest and dynamically reconfigure over time as the contest and
the interaction with the seeker unfold. Our data reveals that solvers
seek to reconcile sharing and protecting as two opposing poles of the
paradox by separating them both structurally and spatially (e.g., across
solution components and entrusted spaces for discussion) and by in-
tegrating them (e.g., through acts of balancing). As for the latter, patent
pending, selective revealing, and intermediary bypassing all combine

Fig. 3. Solvers’ value appropriation practices in the crowdsourcing process.
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degrees of sharing and protecting by balancing forms of knowledge. As
for the former, the other practices we identified address sharing-pro-
tecting tensions by favoring one end of the spectrum, such as patent
thicketing that signals clear ownership in collaborative innovation
(Bogers, 2011). By showing how these practices differ and complement
each other in managing the paradox of openness, we also offer a more
dynamic perspective on secrecy. While secrecy is usually considered in
a static way, meaning the simple non-disclosure of information, such a
view fails to ask how secrecy requires a dynamic and continuous
management process (Bos et al., 2015). Our findings extend current
discussions about secrecy and paradox management (Lauritzen and
Karafyllia, 2019) by revealing how solvers dynamically combine dif-
ferent practices and sharing and protecting efforts across the crowd-
sourcing process (Fig. 3 and Table 2).

Overall, the identified value appropriation practices and their con-
figurations can help solvers to cope with the challenges of knowledge
sharing in virtual settings, and navigate the openness paradox so that
positive collaboration and engagement can emerge between disparate
parties (Bogers, 2011; Dahlander and Gann, 2010).

5.2. Implications for practice

Our findings have several practical implications for intermediaries,
solvers, and seekers. First, intermediaries need to be aware of the fact
that many solvers perceive crowdsourcing as challenging and at times
even threating with regard to its inherent sharing-protecting tensions.
The perceived imbalance in value distribution can become a serious
liability for all parties involved and the intermediary in particular, since
losing solvers reduces the number of submissions per call for solutions
(Pollok et al., 2019) and ultimately makes a platform less attractive.
Importantly, intermediaries can only contain such tensions if they de-
sign their platforms in such a way that they provide solvers with the
ability to securely exchange and safeguard their most vulnerable asset:
their solution knowledge. One way to pursue this would be through
introducing open, direct, and fast communication (Schäfer et al., 2017),
and encouraging seekers to reveal more information in their problem
statement about their firm, intentions, and the problem itself (Pollok
et al., 2019). Intermediaries could also supervise seekers and solvers for
fair play, provide clear rules in form of general business terms, offer
infringement insurance, and step in with mediation services when
needed. One solver proposed that through retaining a “small amount [of
money, intermediaries] would ensure adequate insurance to cover any
misappropriate actions taken by those who request responses” (practitioner,
environmental engineering, survey).

Second, we find that solvers can actively shape their crowdsourcing
experience using a set of formal and informal practices that help them
to ensure appropriate value appropriation. We document how, when,
and in what way solvers employ specific configurations of these prac-
tices to deal with the poles of sharing and protecting, simultaneously.
Thereby, our findings and stylized process model presented in Fig. 3
support solvers in their effort to navigate the paradox of openness
across the different stages of the outbound open innovation process in
crowdsourcing. The path model includes exemplary questions that arise
from our sample solvers’ perception of the paradox at the different
stages of the process. We encourage practitioners interested in lever-
aging their knowledge to new markets by taking on the role of solvers in
technical crowdsourcing contests to study Fig. 3 prior to engaging in
such endeavors. In this way, they might successfully anticipate the
potential tensions arising from the paradox of openness at different
stages of the crowdsourcing process and have a suitable coping me-
chanism at hand.

Finally, seekers might wish to consider revealing their identity and
clearly stating their intentions for future collaboration (Pollok et al.,
2019), and provide feedback to all solvers even in form of a rejection
(Piezunka and Dahlander, 2018). This is of particular importance in
crowdsourcing that goes beyond the execution of simple tasks such as

Amazon Mechanical Turks towards finding complex solutions to major
R&D challenges of firms (Ghezzi et al., 2018). In these settings, we
consider the paradox of openness to be more severe for solvers that
actually share valuable technological knowledge that is often essential
for their future viability. Therefore, we encourage seekers to foster a
fair distribution of the value created to establish and maintain trust and
engagement on the solvers’ side and retain them as a critical resource.
In that sense, we find actions such as being visible, clarifying intentions,
and providing transparency to be promising for enhancing solvers’
willingness to participate, which can ultimately lead to an increased
number and quality of submitted solutions (e.g., Afuah and Tucci, 2012;
Bayus, 2013; Poetz and Schreier, 2012).

5.3. Limitations and future research

Irrespective of its implications for research and practice, this study
has its limitations. First, we examined value appropriation and the
paradox of openness only from the solver’s perspective. However,
crowdsourcing includes two additional parties, seekers and inter-
mediaries. Both have a strong interest in maintaining the viability of the
platform and are also exposed to their own sharing-protecting tensions.
It is likely, however, that the efforts on the side of the solver will be
interdependent with simultaneous actions taken by the intermediary or
the seeker. We encourage future studies to shed light on this blind spot
in extant research on the paradox of openness and elaborate on how the
complementary actions of seekers and intermediaries present relevant
contingencies that shape the behavior of solvers.

Second and related, the behavior of seekers and solvers and the
effectiveness of value appropriation practices in crowdsourcing contests
depend greatly on the platform provider and the contest design (Pollok
et al., 2019). Prior research has found that innovation intermediaries
can improve the communication between seekers and solvers, and help
to improve the outcomes of open innovation (Lüttgens et al., 2014;
Schäfer et al., 2017). Future research should isolate the idiosyncrasies
of crowdsourcing platforms and the measures taken by intermediaries
that reduce or enhance value appropriation challenges for participating
solvers and seekers. Indeed, seekers posting requests for technical so-
lutions are also exposed to the paradox of openness (Boudreau and
Lakhani, 2013; de Beer et al., 2017). As one solver remarks, “Actually,
these websites are just good to show problems that we can solve and patent
for ourselves” (academic, medicine, survey). Hence, by revealing in-
ternally unsolved problems, seekers may give away important in-
formation on market needs, technological developments, and internal
skill gaps that would have been kept secret otherwise, again high-
lighting the multi-directional and multi-level nature of the paradox of
openness.

Third, we used qualitative data to inform our study. This was ne-
cessary due to the exploratory nature of our research questions. Our
data, however, did not allow us to formally test the prevalence of these
practices in the broader population of solvers, or indeed to quantify
their effect in managing sharing-protecting tensions. Future research
along these lines could collect longitudinal quantitative data to test the
effect of value appropriation practices on solvers’ success in navigating
sharing-protecting tensions and appropriating value from their knowl-
edge.

Finally, all solvers in our sample had submitted at least one solution
proposal to a crowdsourcing contest. Accordingly, potential solvers who
decided not to participate in crowdsourcing in the first place were not
part of our study. It is likely that in some cases, the decision not to
participate was related to a lack of suitable value appropriation prac-
tices, and thus to solvers’ perceived inability to manage the tension
between sharing and protecting their solution information. It is there-
fore important for future research to include non-participants to better
understand how value appropriation concerns and protection practices
jointly determine whether solvers decide to participate in crowdsour-
cing contests or not.
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5.4. Conclusion

In this article, we contribute to the literature on the interplay be-
tween open innovation and value appropriation by introducing two
important dimensions, i.e., outbound versus inbound and firm-level
versus individual-level open innovation, to the paradox of openness.
This reconceptualization is important, as we consider that the paradox
of openness is most prevalent, yet least understood, for individual-level
outbound open innovation. By examining crowdsourcing from the sol-
vers’ perspective as a form of individual-level outbound open innova-
tion activity, we identified how solvers experience the paradox of
openness in this endeavor. Our findings suggest that solvers are exposed
to fundamental sharing-protecting tensions that can be associated with
considerable economic and psychological costs. Furthermore, we
document how solvers actively navigate the sharing-protection tensions
in intermediated crowdsourcing by employing a set of three formal and
four informal value appropriation practices. We provide insights into
how dynamic configurations of these practices over time support sol-
vers in navigating the sharing-protecting tensions in outbound open
innovation. These findings seek to contribute to a more multifaceted
conceptualization and richer understanding of the paradox of openness
and stimulate future research in this field and the growing literature on
value capture more generally.

Declaration of interests

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influ-
ence the work reported in this paper.

References

Afuah, A., Tucci, C.L., 2012. Crowdsourcing as a solution to distant search. Acad. Manage.
Rev. 37 (3), 355–375.

Alexy, O., Criscuolo, P., Salter, A., 2009. Does IP strategy have to cripple open innova-
tion? MIT Sloan Manag. Rev. 51 (1), 71.

Alexy, O., Criscuolo, P., Salter, A., 2012. Managing unsolicited ideas for R&D. Calif.
Manage. Rev. 54 (3), 116–139.

Alexy, O., George, G., Salter, A., 2013a. Cui bono? The selective revealing of knowledge
and its implications for innovative activity. Acad. Manage. Rev. 38 (2), 270–291.

Alexy, O., Henkel, J., Wallin, M.W., 2013b. From closed to open: job role changes, in-
dividual predispositions, and the adoption of commercial open source software de-
velopment. Res. Policy 42 (8), 1325–1340.

Almirall, E., Casadesus-Masanell, R., 2010. Open versus closed innovation: a model of
discovery and divergence. Acad. Manage. Rev. 35 (1), 27–47.

Antons, D., Piller, F., 2015. Opening the black box of “Not-Invented-Here”: attitudes,
decision biases, and behavioral consequences. Acad. Manag. Perspect. 29 (2),
193–217.

Antons, D., Kleer, R., Salge, T.O., 2016. Mapping the topic landscape of JPIM, 1984–2013:
in search of hidden structures and development trajectories. J. Prod. Innov. Manage.
33 (6), 726–749.

Arora, A., Ceccagnoli, M., 2006. Patent protection, complementary assets, and firms’
incentives for technology licensing. Manage. Sci. 52 (2), 293–308.

Arora, A., Ceccagnoli, M., Cohen, W.M., 2008. R&D and the patent premium. Int. J. Ind.
Organ. 26 (5), 1153–1179.

Arora, A., Athreye, S., Huang, C., 2016. The paradox of openness revisited: collaborative
innovation and patenting by UK innovators. Res. Policy 45 (7), 1352–1361.

Arrow, K.J., 1962. Economic welfare and the allocation of resources for invention. The
Rate and Direction of Inventive Activity: Economic and Social Factors. Princeton
University Press, pp. 609–626.

Arundel, A., 2001. The relative effectiveness of patents and secrecy for appropriation.
Res. Policy 30 (4), 611–624.

Bartlett, C.A., Ghoshal, S., 1998. Managing Across Borders: the Transnational Solution,
2nd ed. Harvard Business Press, Cambridge, MA.

Bayus, B.L., 2013. Crowdsourcing new product ideas over time: an analysis of the Dell
IdeaStorm community. Manage. Sci. 59 (1), 226–244.

Bogers, M., 2011. The open innovation paradox: knowledge sharing and protection in R&
D collaborations. Eur. J. Innov. Manage. 14 (1), 93–117.

Bogers, M., Zobel, A.-K., Afuah, A., Almirall, E., Brunswicker, S., Dahlander, L.,
Frederiksen, L., Gawer, A., Gruber, M., Haefliger, S., Hagedoorn, J., Hilgers, D.,
Laursen, K., Magnusson, M.G., Majchrzak, A., McCarthy, I.P., Moeslein, K.M.,
Nambisan, S., Piller, F.T., Radziwon, A., Rossi-Lamastra, C., Sims, J., Wal, A.L.J.T.,
2017. The open innovation research landscape: established perspectives and emer-
ging themes across different levels of analysis. Ind. Innov. 24 (1), 8–40.

Bos, B., Broekhuizen, T.L.J., de Faria, P., 2015. A dynamic view on secrecy management.
J. Bus. Res. 68 (12), 2619–2627.

Boudreau, K.J., Jeppesen, L.B., 2015. Unpaid crowd complementors: the platform net-
work effect mirage. Strateg. Manag. J. 36 (12), 1761–1777.

Boudreau, K.J., Lakhani, K.R., 2013. Using the crowd as an innovation partner. Harv. Bus.
Rev. 91 (4), 1–11.

Bruneel, J., D’Este, P., Salter, A., 2010. Investigating the factors that diminish the barriers
to university–industry collaboration. Res. Policy 39 (7), 858–868.

Charmaz, K., 2014. Constructing Grounded Theory, 2nd ed. Sage Publications,
London, UK.

Chen, M.-J., Miller, D., 2015. Reconceptualizing competitive dynamics: a multi-
dimensional framework. Strateg. Manage. J. 36 (5), 758–775.

Chesbrough, H.W., 2003a. The era of open innovation. MIT Sloan Manage. Rev. 44 (3),
35–41.

Chesbrough, H.W., 2003b. Open Innovation: the New Imperative for Creating and
Profiting From Technology. Harvard Business Press, Cambridge, MA.

Chesbrough, H.W., Bogers, M., 2014. Explicating open innovation: clarifying an emerging
paradigm for understanding innovation. In: Chesbrough, H.W., Vanhaverbeke, W.,
West, J. (Eds.), New Frontiers in Open Innovation. Oxford University Press, Oxford.

Chesbrough, H., Lettl, C., Ritter, T., 2018. Value creation and value capture in open in-
novation. J. Prod. Innov. Manage. 35 (6), 930–938.

Dahlander, L., Gann, D.M., 2010. How open is innovation? Res. Policy 39 (6), 699–709.
de Beer, J., McCarthy, I.P., Soliman, A., Treen, E., 2017. Click here to agree: managing

intellectual property when crowdsourcing solutions. Bus. Horiz. 60 (2), 207–217.
Diener, K., Piller, F., 2013. The Market for Open Innovation - a Market Study of

Intermediaries, Brokers, Platforms, and Facilitators Helping Organizations to Profit
From Open Innovation and Customer Co-creation, 2nd ed. Lulu Publishing, Raleigh,
NC, USA.

Eisenhardt, K.M., 1989. Building theories from case study research. Acad. Manage. Rev.
14 (4), 532–550.

Eisenhardt, K.M., Graebner, M.E., 2007. Theory building from cases: opportunities and
challenges. Acad. Manage. J. 50 (1), 25.

Ferdman, B.M., 2017. Paradoxes of inclusion: understanding and managing the tensions
of diversity and multiculturalism. J. Appl. Behav. Sci. 53 (2), 235–263.

Flick, U., 2014. An Introduction to Qualitative Research, 5th ed. Sage Publication,
London.

Foege, J.N., Piening, E.P., Salge, T.-O., 2017. Don’t get caught on the wrong foot: a re-
source-based perspective on imitation threats in innovation partnerships. Int. J.
Innov. Manage. 21 (3) 1750023-1-1750023–42.

Franke, N., Shah, S., 2003. How communities support innovative activities: an explora-
tion of assistance and sharing among end-users. Res. Policy 32 (1), 157–178.

Franke, N., Keinz, P., Klausberger, K., 2013. “Does this sound like a fair deal?”: ante-
cedents and consequences of fairness expectations in the individual’s decision to
participate in firm innovation. Organ. Sci. 24 (5), 1495–1516.

Gallié, E.P., Legros, D., 2012. French firms’ strategies for protecting their intellectual
property. Res. Policy 41 (4), 780–794.

Ghezzi, A., Gabelloni, D., Martini, A., Natalicchio, A., 2018. Crowdsourcing: a review and
suggestions for future research. Int. J. Manag. Rev. 20 (2), 343–363.

Gilbert, G., 2013. The paradox of managing autonomy and control: an exploratory study.
South Afr. J. Bus. Manag. 44 (1), 1–14.

Gioia, D.A., 2004. A renaissance self: prompting personal and professional revitalization.
In: Frost, P.J., Stablein, R.E. (Eds.), Renewing Research Practice: Scholars’ Journeys.
Stanford University Press, Stanford, CA, pp. 97–114.

Gioia, D.A., Chittipeddi, K., 1991. Sensemaking and sensegiving in strategic change in-
itiation. Strateg. Manag. J. 12 (6), 433–448.

Gioia, D.A., Corley, K.G., Hamilton, A.L., 2013. Seeking qualitative rigor in inductive
research: notes on the Gioia methodology. Organ. Res. Methods 16 (1), 15–31.

Han, K., Oh, W., Im, K.S., Chang, R.M., Oh, H., Pinsonneault, A., 2012. Value cocreation
and wealth spillover in open innovation alliances. MIS Q. 36 (1), 291–325.

Hannigan, T.R., Seidel, V.P., Yakis-Douglas, B., 2018. Product innovation rumors as forms
of open innovation. Res. Policy 47 (5), 953–964.

Harhoff, D., Henkel, J., von Hippel, E., 2003. Profiting from voluntary information spil-
lovers: how users benefit by freely revealing their innovations. Res. Policy 32 (10),
1753–1769.

Harland, P.E., Nienaber, A.-M., 2014. Solving the matchmaking dilemma between com-
panies and external idea contributors. Technol. Anal. Strateg. Manage. 26 (6),
639–653.

Henkel, J., 2006. Selective revealing in open innovation processes: the case of embedded
Linux. Res. Policy 35 (7), 953–969.

Henkel, J., Jell, F., 2009. Alternative Motives to File for Patents: Profiting from Pendency
and Publication. SSRN.

Henkel, J., Jell, F., 2010. Patent Pending: Why Faster Isn’t Always Better. SSRN.
Henkel, J., Schöberl, S., Alexy, O., 2014. The emergence of openness: how and why firms

adopt selective revealing in open innovation. Res. Policy 43 (5), 879–890.
Hertzfeld, H.R., Link, A.N., Vonortas, N.S., 2006. Intellectual property protection me-

chanisms in research partnerships. Res. Policy 35 (6), 825–838.
Holgersson, M., Granstrand, O., 2017. Patenting motives, technology strategies, and open

innovation. Manage. Decis. 55 (6), 1265–1284.
Holgersson, M., Granstrand, O., Bogers, M., 2018. The evolution of intellectual property

strategy in innovation ecosystems: uncovering complementary and substitute ap-
propriability regimes. Long Range Plann. 51 (18), 303–319.

Howe, J., 2006. The rise of crowdsourcing. Wired Mag. 14 (6), 1–4.
Huizingh, E.K.R.E., 2011. Open innovation: state of the art and future perspectives.

Technovation 31 (1), 2–9.
Jacobides, M.G., Knudsen, T., Augier, M., 2006. Benefiting from innovation: value crea-

tion, value appropriation and the role of industry architectures. Res. Policy 35 (8),
1200–1221.

James, S.D., Leiblein, M.J., Lu, S., 2013. How firms capture value from their innovations.

J.N. Foege et al. Research Policy 48 (2019) 1323–1339

1338

http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0005
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0005
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0010
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0010
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0015
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0015
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0020
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0020
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0025
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0025
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0025
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0030
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0030
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0035
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0035
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0035
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0040
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0040
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0040
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0045
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0045
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0050
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0050
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0055
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0055
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0060
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0060
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0060
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0065
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0065
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0070
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0070
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0075
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0075
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0080
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0080
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0085
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0085
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0085
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0085
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0085
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0085
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0090
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0090
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0095
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0095
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0100
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0100
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0105
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0105
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0110
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0110
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0115
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0115
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0120
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0120
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0125
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0125
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0130
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0130
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0130
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0135
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0135
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0140
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0145
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0145
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0150
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0150
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0150
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0150
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0155
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0155
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0160
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0160
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0165
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0165
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0170
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0170
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0175
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0175
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0175
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0180
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0180
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0185
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0185
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0185
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0190
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0190
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0195
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0195
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0200
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0200
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0205
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0205
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0205
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0210
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0210
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0215
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0215
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0220
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0220
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0225
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0225
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0230
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0230
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0230
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0235
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0235
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0235
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0240
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0240
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0245
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0245
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0250
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0255
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0255
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0260
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0260
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0265
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0265
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0270
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0270
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0270
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0275
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0280
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0280
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0285
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0285
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0285
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0290


J. Manage. 39 (5), 1123–1155.
Jarzabkowski, P., Lê, J.K., van de Ven, A.H., 2013. Responding to competing strategic

demands: how organizing, belonging, and performing paradoxes coevolve. Strateg.
Organ. 11 (3), 245–280.

Jay, J., 2013. Navigating paradox as a mechanism of change and innovation in hybrid
organizations. Acad. Manage. J. 56 (1), 137–159.

Jeppesen, L.B., Lakhani, K.R., 2010. Marginality and problem-Solving effectiveness in
broadcast search. Organ. Sci. 21 (5), 1016–1033.

Kabo, F.W., Cotton-Nessler, N., Hwang, Y., Levenstein, M.C., Owen-Smith, J., 2014.
Proximity effects on the dynamics and outcomes of scientific collaborations. Res.
Policy 43 (9), 1469–1485.

Keupp, M.M., Beckenbauer, C.A., Gassmann, O., 2010. Enforcing intellectual property
rights in weak appropriability regimes. Manag. Int. Rev. 50 (1), 109–130.

Lauritzen, G.D., 2017. The role of innovation intermediaries in firm-innovation com-
munity collaboration: navigating the membership paradox. J. Prod. Innov. Manag. 34
(3), 289–314.

Lauritzen, G.D., Karafyllia, M., 2019. Perspective: leveraging open innovation through
paradox. J. Prod. Innov. Manag. 36 (1), 107–121.

Laursen, K., Salter, A., 2006. Open for innovation: the role of openness in explaining
innovation performance among UK manufacturing firms. Strateg. Manage. J. 27 (2),
131–150.

Laursen, K., Salter, A., 2014. The paradox of openness: appropriability, external search
and collaboration. Res. Policy 43 (5), 867–878.

Lewis, M.W., 2000. Exploring paradox: toward a more comprehensive guide. Acad.
Manage. Rev. 25 (4), 760–776.

Lewis, M.W., Smith, W.K., 2014. Paradox as a metatheoretical perspective: sharpening the
focus and widening the scope. J. Appl. Behav. Sci. 50 (2), 127–149.

Lewis, M.W., Andriopoulos, C., Smith, W.K., 2014. Paradoxical leadership to enable
strategic agility. Calif. Manage. Rev. 56 (3), 58–77.

Lilien, G.L., Morrison, P.D., Searls, K., Sonnack, M., von Hippel, E., 2002. Performance
assessment of the lead user idea: generation process for new product development.
Manage. Sci. 48 (8), 1042–1059.

Lopez-Vega, H., Tell, F., Vanhaverbeke, W., 2016. Where and how to search? Search paths
in open innovation. Res. Policy 45 (1), 125–136.

Lüttgens, D., Pollok, P., Antons, D., Piller, F., 2014. Wisdom of the crowd and capabilities
of a few: internal success factors of crowdsourcing for innovation. J. Bus. Econ. 84
(3), 339–374.

Manzini, R., Lazzarotti, V., 2016. Intellectual property protection mechanisms in colla-
borative new product development. RD Manage. (S2), 42.

Mazzola, E., Acur, N., Piazza, M., Perrone, G., 2018. ‘To own or not to own?’ A study on
the determinants and consequences of alternative intellectual property rights ar-
rangements in crowdsourcing for innovation contests. J. Prod. Innov. Manage pub-
lished online before print.

Miozzo, M., Desyllas, P., Lee, H.-F., Miles, I., 2016. Innovation collaboration and ap-
propriability by knowledge-intensive business services firms. Res. Policy 45 (7),
1337–1351.

Miron-spektor, E., Erez, M., Naveh, E., 2011. The effect of conformist and attentive-to-
detail members on team innovation: reconciling the innovation paradox. Acad.
Manage. J. 54 (4), 740–760.

Nambisan, S., Lyytinen, K., Majchrzak, A., Song, M., 2017. Digital innovation manage-
ment: reinventing innovation management research in a digital world. MIS Q. 41 (1),
223–238.

Neuhäusler, P., 2012. The use of patents and informal appropriation mechanisms: dif-
ferences between sectors and among companies. Technovation 32 (12), 681–693.

Piezunka, H., Dahlander, L., 2018. Idea rejected, tie formed: organizations’ feedback on
crowdsourced ideas. Acad. Manage. J in press.

Pisano, G.P., Teece, D.J., 2007. How to capture value from innovation: shaping in-
tellectual property and industry architecture. Calif. Manage. Rev. 50 (1), 278–296.

Poetz, M.K., Schreier, M., 2012. The value of crowdsourcing: can users really compete
with professionals in generating new product ideas? J. Prod. Innov. Manag. 29 (2),
245–256.

Pollok, P., Lüttgens, D., Piller, F.T., 2018. How firms develop capabilities for crowd-
sourcing to increase open innovation performance: the interplay between organiza-
tional roles and knowledge processes. J. Prod. Innov. Manage published online before
print.

Pollok, P., Lüttgens, D., Piller, F.T., 2019. Attracting solutions in crowdsourcing contests:
the role of knowledge distance, identity disclosure, and seeker status. Res. Policy 48
(1), 98–114.

Poole, M.S., Van de Ven, A.H., 1989. Using paradox to build management and organi-
zation theories. Acad. Manage. Rev. 14 (4), 562–578.

Pratt, M.G., 2008. Fitting oval pegs into round holes: tensions in evaluating and pub-
lishing qualitative research in top-tier North American journals. Organ. Res. Methods
11 (3), 481–509.

Salge, T.O., Bohné, T.M., Farchi, T., Piening, E.P., 2012. Harnessing the value of open
innovation: the moderating role of innovation management. Int. J. Innov. Manage. 16
(3) 1240005-1–26.

Salge, T.O., Farchi, T., Barrett, M.I., Dopson, S., 2013. When does search openness really
matter? A contingency study of health-care innovation projects. J. Prod. Innov.
Manage. 30 (4), 659–676.

Salter, A., Criscuolo, P., Ter Wal, A.L.J., 2014. Coping with open innovation: responding
to the challenges of external engagement in R&D. Calif. Manage. Rev. 56 (2), 77–94.

Salter, A., ter Wal, A.L.J., Criscuolo, P., Alexy, O., 2015. Open for ideation: individual-
level openness and idea generation in R&D. J. Prod. Innov. Manage. 32 (4), 488–504.

Schad, J., Lewis, M.W., Raisch, S., Smith, W.K., 2016. Paradox research in management
science: looking back to move forward. Acad. Manage. Ann. 10 (1), 5–64.

Schäfer, S., Antons, D., Lüttgens, D., Piller, F., Salge, T.O., 2017. Talk to your crowd:
principles for effective communication in crowdsourcing. Res. Technol. Manage. 60
(4), 33–42.

Schemmann, B., Herrmann, A.M., Chappin, M.M.H., Heimeriks, G.J., 2016.
Crowdsourcing ideas: involving ordinary users in the ideation phase of new product
development. Res. Policy 45 (6), 1145–1154.

Schmiele, A., 2013. Intellectual property infringements due to R&D abroad? A com-
parative analysis between firms with international and domestic innovation activ-
ities. Res. Policy 42 (8), 1482–1495.

Sieg, J.H., Wallin, M.W., von Krogh, G., 2010. Managerial challenges in open innovation:
a study of innovation intermediation in the chemical industry. RD Manage. 40 (3),
281–291.

Silverman, D., 2006. Interpreting Qualitative Data: Methods for Analyzing Talk, Text and
Interaction, 3rd ed. SAGE Publications, London.

Sirmon, D.G., Hitt, M.A., Ireland, R.D., Gilbert, B.A., 2011. Resource orchestration to
create competitive advantage: breadth, depth, and life cycle effects. J. Manage. 37
(5), 1390–1412.

Smith, W.K., 2014. Dynamic decision making: a model of senior leaders managing stra-
tegic paradoxes. Acad. Manage. J. 57 (6), 1592–1623.

Smith, W.K., Lewis, M.W., 2011. Toward a theory of paradox: a dynamic equilibrium
model of organizing. Acad. Manage. Rev. 36 (2), 381–403.

Smith, W.K., Tushman, M.L., 2005. Managing strategic contradictions: a top management
model for managing innovation streams. Organ. Sci. 16 (5), 522–536.

Somaya, D., 2012. Patent strategy and management: an integrative review and research
agenda. J. Manage. 38 (4), 1084–1114.

Stanko, M.A., Fisher, G.J., Bogers, M., 2017. Under the wide umbrella of open innovation.
J. Prod. Innov. Manage. 34 (4), 543–558.

Teece, D.J., 1986. Profiting from technological innovation: implications for integration,
collaboration, licensing and public policy. Res. Policy 15 (6), 285–305.

Teece, D.J., 2006. Reflections on “Profiting from innovation.”. Res. Policy 35 (8),
1131–1146.

Teece, D.J., 2018. Profiting from innovation in the digital economy: enabling technolo-
gies, standards, and licensing models in the wireless world. Res. Policy 47 (8),
1367–1387.

Tranekjer, T.L., Knudsen, M.P., 2012. The (unknown) providers to other firms’ new
product development: what’s in it for them? J. Prod. Innov. Manage. 29 (6), 986–999.

Veer, T., Lorenz, A., Blind, K., 2016. How open is too open? The mitigating role of ap-
propriation mechanisms in R&D cooperation settings. RD Manage. 46 (S3),
1113–1128.

Wang, T., Libaers, D., Park, H.D., 2017. The paradox of openness: how product and pa-
tenting experience affect R&D sourcing in China? J. Prod. Innov. Manage. 34 (3),
250–268.

West, J., 2003. How open is open enough?: melding proprietary and open source platform
strategies. Res. Policy 32 (7), 1259–1285.

West, J., Bogers, M., 2014. Leveraging external sources of innovation: a review of re-
search on open innovation. J. Prod. Innov. Manag. 31 (4), 814–831.

West, J., Salter, A., Vanhaverbeke, W., Chesbrough, H.W., 2014. Open innovation: the
next decade. Res. Policy 43 (5), 805–811.

Zhao, M., 2006. Conducting R&D in countries with weak intellectual property rights
protection. Manage. Sci. 52 (8), 1185–1199.

Zobel, A.-K., Blasmeier, B., Chesbrough, H.W., 2016. Does patenting help or hinder open
innovation? Evidence from new entrants in the solar industry. Ind. Corp. Change 25
(2), 307–331.

Zobel, A.-K., Lokshin, B., Hagedoorn, J., 2017. Formal and informal appropriation me-
chanisms: the role of openness and innovativeness. Technovation 59, 44–54.

J.N. Foege et al. Research Policy 48 (2019) 1323–1339

1339

http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0290
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0295
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0295
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0295
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0300
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0300
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0305
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0305
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0310
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0310
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0310
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0315
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0315
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0320
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0320
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0320
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0325
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0325
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0330
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0330
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0330
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0335
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0335
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0340
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0340
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0345
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0345
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0350
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0350
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0355
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0355
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0355
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0360
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0360
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0365
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0365
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0365
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0370
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0370
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0375
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0375
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0375
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0375
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0380
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0380
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0380
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0385
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0385
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0385
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0390
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0390
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0390
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0395
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0395
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0400
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0400
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0405
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0405
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0410
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0410
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0410
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0415
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0415
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0415
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0415
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0420
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0420
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0420
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0425
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0425
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0430
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0430
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0430
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0435
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0435
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0435
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0440
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0440
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0440
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0445
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0445
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0450
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0450
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0455
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0455
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0460
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0460
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0460
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0465
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0465
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0465
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0470
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0470
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0470
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0475
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0475
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0475
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0480
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0480
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0485
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0485
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0485
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0490
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0490
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0495
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0495
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0500
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0500
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0505
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0505
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0510
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0510
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0515
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0515
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0520
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0520
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0525
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0525
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0525
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0530
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0530
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0535
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0535
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0535
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0540
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0540
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0540
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0545
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0545
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0550
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0550
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0555
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0555
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0560
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0560
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0565
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0565
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0565
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0570
http://refhub.elsevier.com/S0048-7333(19)30021-6/sbref0570

	Reconceptualizing the paradox of openness: How solvers navigate sharing-protecting tensions in crowdsourcing
	Introduction
	Conceptual background
	Value appropriation in open innovation
	The paradox of openness in open innovation
	Crowdsourcing and the promise of intermediation

	Methods
	Setting
	Research design and data collection
	Data analysis
	Sample description

	Findings
	Solvers’ experiences of the paradox of openness
	Solvers’ attempts to navigate the paradox of openness
	Configurations of solvers’ navigation attempts

	Discussion
	Implications for research
	Implications for practice
	Limitations and future research
	Conclusion

	Declaration of interests
	References




