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Abstract
Collaborative ideation is a key practice for innovation. Implementing suitable
appropriability mechanisms during this collaborative ideation is a necessary yet difficult
task. This difficulty owes to a high level of uncertainty and low level of codification because
partners work on loosely defined concepts that may change during the collaboration. Firms
can employ several appropriability mechanisms to protect their knowledge. Examples
include patents, copyright, legal agreements, document management, lead time, secrecy
and complexity. However, the best time to apply each mechanism remains unclear, and few
empirical studies have explored this issue. This study is based on exploratory case studies of
three manufacturing firms. The goal is to identify which appropriability mechanisms are
pertinent at each phase of collaborative ideation and how they influence the effectiveness of
protection. The results of the analysis lead to the development of a model describing the
managerial practices that influence the effectiveness of protection. The results also lead to a
set of research propositions to define when each appropriability mechanism is most likely to
be used. Overall, this research contributes to the discussion of how to integrate formal and
informal appropriability mechanisms for safe collaborative ideation.

Keywords Open innovation . Collaborative ideation . Collaboration phases,
appropriability mechanisms . Intellectual property

Introduction

Ideation is the starting point of any innovative endeavour (Björk et al. 2010).
Consisting of a subset of front end of innovation activities, ideation refers to methods
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and practices that facilitate group processes to derive insights from ethnographic data.
In recent years, studies have proposed collaborative practices to improve ideation
activities (Gatzweiler et al. 2017; Salter et al. 2015). In this study, the combination of
collaborative practices and ideation enterprises is termed collaborative ideation. Ex-
amples of collaborative ideation include collective design thinking (Liedtka 2015),
collaborative prototypes (Bogers and Horst 2014), collaborative idea generation (Gama
et al. 2018), group debates with external actors (Stam et al. 2013) and focus groups with
customers (Schirr 2012). The logic of collaborative ideation suggests that external
interactions help firms with new inputs to disentangle problems and symptoms and
thereby envision reliable solutions. Scholars frequently refers such collaborative effort
under open innovation initiatives (Chesbrough 2006).

The literature has already underlined the critical role of appropriability mechanisms
management in open innovation activities (Manzini and Lazzarotti 2016), but many topics
are still debated in literature. The relationship between appropriability mechanisms and
open innovation is one of the most relevant topics for future research (van de Vrande et al.
2010). Despite its importance, however, the literature of collaborative ideation often
overlook the role of appropriability mechanisms (Stam et al. 2013). A key reason is that
collaborative ideation requires a safe exchange of knowledge amongst interorganizational
partners to share and combine ideas (Luoma et al. 2010; Manzini et al. 2012). This
exchange of knowledge, however, is characterized by tension between knowledge sharing
and knowledge protection. This is the so-called paradox of openness (Arora et al. 2016;
Laursen and Salter 2014). To alleviate this tension, firms must align their internal practices
to the external environmental and configure their procedures to enable the safe exchange of
knowledge with external partners. The procedures that ensure the safe exchange of
knowledge are called appropriability mechanisms (Zobel et al. 2017).

The literature on appropriability mechanisms generally cites two types of procedures:
formal and informal. Formal appropriability mechanisms are protected by law. They
include patents, copyrights, legal agreements and document management (Manzini and
Lazzarotti 2016). Informal appropriability mechanisms include secrecy, lead time and
complexity (Zobel et al. 2017). Cohen et al. (2000) empirically showed that both formal
and informal appropriability mechanisms help protect collaborative endeavours. However,
ensuring protection is difficult and seldom satisfactory in collaborative ideation (Manzini
and Lazzarotti 2016). This difficulty stems from a high level of uncertainty coupled with a
low level of codification because partners work on concepts that are still undefined and that
may change significantly from phase to phase. Consequently, formal mechanisms, espe-
cially patents, are seldom applicable (Bogers 2011). The imprecise nature of ideation
prevents companies from applying well-defined mechanisms.

Recent studies of collaborative ideation have investigated the use of appropriability
mechanisms. Stefan and Bengtsson (2017) showed that efficiency in collaborative
ideation is positively linked to the use of contracts but negatively linked to the use of
patents. Similarly, Manzini and Lazzarotti (2016) reported a high rate of contracts and
employee agreements during the ideation phase. Together, these studies indicate that
firms should choose from different types of formal appropriability mechanisms but fail
to provide empirical insights into informal appropriability mechanisms. Although both
types of appropriability mechanisms are important, the literature provides scarce insight
into the use of informal mechanisms such as secrecy. Exceptions include Sofka et al.
(2018). This gap in research on the use of informal appropriability mechanisms is
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consistent with Manzini and Lazzarotti’s (2016) call for an integrated model that
combines formal and informal mechanisms to provide a blueprint for effective protec-
tion. To fill this gap, this study builds on prior research that has investigated ways of
improving the effectiveness of protection. The effectiveness of protection is described
in the literature as a deliberate effort to use formal and informal appropriability
mechanisms to create an environment for safe collaboration (Arundel 2001).

Crucially, the literature on collaborative ideation underestimates the importance of
timing in the use of appropriability mechanisms (Spieth and Joachim 2017).
Appropriability mechanisms may be applied at different times during collaborative
ideation as the project moves into subsequent development phases. Collaborative
ideation has several phases, and each phase has different goals, needs and requirements
(Bican et al. 2017). Therefore, interactions with mechanisms may change from phase to
phase. Yet most studies have adopted a static view of appropriability practices
(Vanhaverbeke et al. 2014). Appropriability mechanisms are thus considered to have
the same influence on collaborative ideation, regardless of the development phase. This
study explores when appropriability mechanisms should be applied to improve the
chances of effective protection.

Against this backdrop, this study investigates the following research questions:
Which appropriability mechanisms are pertinent during different collaborative ideation
phases (preparation, operation and termination)? How do these mechanisms influence
the effectiveness of protection? To address these questions, I conducted 17 in-depth,
exploratory interviews in Brazil at three multinational firms that have well-structured
practices for safe interactions with external partners. The findings illustrate how these
firms use specific appropriability mechanisms to improve the effectiveness of protec-
tion during collaborative ideation. Specifically, firms employ specific appropriability
mechanisms at each phase of collaborative ideation. Notably, appropriability mecha-
nisms influence the effect of protection to discourage misappropriation of information,
minimize the risks of (un)intentional knowledge spillover, provide evidence of co-
ownership, avoid further disputes and discourage patent trolls from imitation. In this
article, I describe the mechanisms that should be applied during the preparation,
operation and termination phases to maximize the effectiveness of protection.

The article is structured as follows. The next section provides and overview of the
extended literature about collaborative ideation and appropriability mechanisms. Next,
the methods and data are presented and explained. The results are then presented in
format of five propositions. Thereafter the paper discusses the results and provide
theoretical and managerial contributions. Finally, I conclude with suggestions and
future research.

Theoretical background

To understand which appropriability mechanisms are pertinent at each phase of col-
laborative ideation, I based this study on two streams of literature. The literature on
collaborative ideation provides conceptual insight into the characteristics and benefits
of collaborative ideation and the phases that firms expect when they collaborate. The
appropriability mechanism literature complements the ideation literature by illustrating
the use of different mechanisms to improve the effectiveness of protection.
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Collaborative ideation

In the front end of innovation literature, collaborative ideation is conceptualized as a joint
project amongst different partners to generate ideas (Magnusson 2009). Liedtka (2015)
describes collaborative ideation as a participatory sense-making method such as mind
mapping that facilitates team-based processes to solve problems and create a shared mind
amongst partners. These arguments are supported by the notion that collaborative ideation
frequently uses participatory concept development techniques (i.e. collaborative
prototyping, mind mapping, and causal analysis) to help address problems. Bogers and
Horst (2014), conducted an inductive study to investigate how collaborative activities
across functional, hierarchical, and organizational boundaries can improve the overall
collaborative process. The findings suggest that collaborative activities are used as a critical
success factor, thereby serving as a platform for the cross-fertilization of knowledge in the
early stages of new product development (Florén et al. 2017; Gama et al. 2017).

To successfully involve different partners in the generation of ideas, collaborative
ideation can be divided into three phases (Bican et al. 2017). These phases, which occur
before formal new product development takes place, are preparation, operation and
termination. The first phase, preparation, takes place before the actual collaborative ideation
occurs. During the preparation phase, firms evaluate potential partners before joining a
collaborative enterprise. The preparation phase defines the direct and indirect benefits of
the partnership, the coordination costs, the uncertainty of partnering, the content and
structural compatibility, and the shared technological trajectories (Alexy et al. 2013). By
the end of the preparation phase, firms are expected to fully involve partners in problems
and solutions. The second phase is operation or implementation. The operation phase is
often divided into two steps: problem clarification and solution development (Frishammar
et al. 2016). Problem clarification consists of the participatory identification of symptoms,
the categorization of problems and sub-problems and the formulation of a meaningful
problem. Solution development involves the joint creation and refinement of solutions. The
primary output of the operation phase is a list of potential solutions or technologies. The last
phase is termination, which marks the end of the collaborative project. At this time, firms
define how to reap the rewards of collaborative ideation by advancing the novel solutions
that have arisen, orienting the new product or technology towards a new product develop-
ment process, or commercializing the product by out-licencing. Advancing a novel solution
entails investing new resources to explore the solution’s limitations, applicability and
restrictions. Commercial activities, in contrast, include commercializing the solution
through joint ventures, out-licencing or franchising.

Appropriability mechanisms

Collaborative ideation entails transparency and the alignment of product strategies with
both internal and external actors (da Cunha Lemos et al. 2015; West et al. 2014).
Through openness, more strategic information becomes available, and more people are
able to engage in conversations about product and technology strategy (Whittington
et al. 2011). Managers make their firm open by engaging with a broad set of partners,
but they must also prevent their firm’s knowledge from being copied by competitors
(Hoffmann et al. 2014; Laursen and Salter 2014). Under this apparent paradox,
openness may require greater attention than protection (Arora et al. 2016).
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The paradox of openness is that greater transparency has advantages but also substantial
risks (Hautz et al. 2017; Laursen and Salter 2014). On the one hand, greater transparency
increases legitimacy, enhances communication amongst partners (Whittington et al. 2011),
stimulates knowledge fertilization (Bogers andHorst 2014) and facilitates tacit, explicit and
complex knowledge exchange (Alexy et al. 2013). On the other hand, transparency can
undermine a firm’s competitiveness to the extent that competitors can access sensitive
information for future developments (Appleyard and Chesbrough 2017), customers can
obtain a source of information for commercial bargaining (Somaya 2012), and suppliers
can engage in opportunistic behaviours (Laursen and Salter 2014). To understand how to
reduce the risks of collaborative activities, numerous scholars have investigated the role of
appropriability mechanisms in the innovation process (Hoffmann et al. 2014; Zobel et al.
2017). Research by Levin et al. (1987), which was developed by Manzini and Lazzaroti
(2016) for collaborative ideation, proposes two types of appropriability mechanisms to
protect innovative activities (see Table 1).

Formal appropriability mechanisms are enshrined in law and are based on IP and
contracts. They give firms time-limited rights to exploit their discoveries, designs and
inventions (Zobel et al. 2017). These formal appropriability mechanisms create incen-
tives for firms to invest in R&D to make discoveries that will later be protected by law.
Examples of formal appropriability mechanisms include legal and contractual mecha-
nisms such as patents, copyright, legal agreements and document management
(Manzini and Lazzarotti 2016). Formal appropriability mechanisms grant firms legal
rights or contracts that can be used in cases of litigation or infringement (James et al.
2013). Informal appropriability mechanisms include practices such as secrecy, lead
time and complexity (Neuhäusler 2012). Lead time and complexity are based on
confidential, typically tacit knowledge that allows firms to benefit from complex new
products or processes that are difficult for other firms to imitate in a short period.

The use of appropriability mechanisms has been investigated only superficially.
Several scholars have noted this knowledge gap. For example, Luoma et al. (2010)
indicate that appropriability mechanisms in collaborative ideation are difficult to apply
and are occasionally unsatisfactory. This difficulty arises because terms and concepts at
the early stage of the innovation process are underdeveloped, hindering codification
through formal agreements. Manzini and Lazzarotti (2016) showed how a synthetic
framework can help firms protect ideas, technology and know-how in collaborations
that span the entire product development process. In reference to the ideation literature,
Spieth and Joachim (2017, p. 117) affirm that ‘the themes patent and IPs strategies and
continuity of values and artefacts are currently underestimated’. They call for additional
research on the use of appropriability mechanisms during collaborative ideation.
Therefore, although the literature provides guidance on how firms can protect them-
selves during collaborative activities, it lacks discussions of the early stage of the
innovation process. New studies are needed to fill this gap.

In summary, the recent literature on collaborative ideation has examined the use of
formal and informal appropriability mechanisms (Manzini and Lazzarotti 2016; Stefan
and Bengtsson 2017) by describing the characteristics and benefits of each mechanism.
However, although such overarching guidelines provide valuable insights, the literature
lacks detailed analysis of how to combine formal and informal appropriability mech-
anisms for safe collaborations. The literature advises firms to choose amongst different
formal appropriability mechanisms but fails to provide empirical insights into informal
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appropriability mechanisms such as secrecy. Furthermore, the literature on ideation has
largely overlooked when these appropriability mechanisms are used (Spieth and
Joachim 2017). Appropriability mechanisms may be applied at different times during
collaborative ideation as the project evolves through the phases of development (Bican
et al. 2017). However, most studies adopt a static view of the use of appropriability
practices. Therefore, supplementary research is needed to provide an integrated view of
appropriability mechanisms in collaborative ideation and useful insights into when to
use these mechanisms.

Methods and data

I used a case study approach to ensure methodological fit (Edmondson and McManus
2007). Case studies enable the analysis of multifaceted phenomena, in this case
providing insight into how firms use different appropriability mechanisms
(Eisenhardt and Graebner 2007). The case study method was suitable for three reasons.
First, the use of appropriability mechanisms in collaborative ideation is a complex
phenomenon that involves numerous relationships amongst different partners (Luoma
et al. 2010; Paasi et al. 2010). Case studies therefore offer a valuable method for
understanding how firms use formal and informal appropriability mechanisms. Second,
a case study enables in-depth discussion of the influence of appropriability mechanisms
on the effectiveness of protection (Manzini and Lazzarotti 2016). Third, the scarcity of
prior research on the use of appropriability mechanisms during collaborative ideations
(Spieth and Joachim 2017) means that themes and patterns must be identified rather
than confirmed (Edmondson and McManus 2007).

Methodological approach

This study seeks to explain how firms use different formal and informal appropriability
mechanisms during different phases of collaborative ideation. To explore these formal and
informal mechanisms, I used a thematic analysis approach (Fereday and Muir-Cochrane
2006). This approach combines data-driven and theory-driven approaches based on the
concepts that have been developed in the literature. A thematic analysis approach allows
researchers to capture emergent themes and aspects whilst conducting the study. This
approach also enables interaction between the empirical world, framework, case and
theory. Overall, a thematic analysis design is useful for revealing how firms protect
themselves during collaborative ideation. Taking prior studies on appropriability mecha-
nisms as a reference, I prepared and conducted semi-structured interviews.

Samples

The selected cases were chosen because all firms had adopted extensive training
programs and dedicated internal polices to cooperate with partners. These practices
involved institutional norms (i.e. codes of conduct) and employee training for safe
disclosure, thereby enhancing the insights into collaborative ideation. Specifically, I
conducted a multiple case study by examining the R&D units of three multinational
manufacturing firms in Brazil. I chose these three manufacturing firms because of their
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reputation for being intensively engaged in collaborative agreements with different
types of partners during ideation (see Table 2).

Data collection took place in 2017. It was based on primary and secondary data sources.
The primary data comprised seventeen interviews which were conducted across the three
multinational manufacturing firms (see Table 3). Respondents were senior executives, mid-
level managers, technical specialists, project managers and engineers employed in R&D,
Sales and Procurement. All had substantial experience in ideation projects with external
partners. By conducting interviews across several hierarchical levels, I ensured that the
interviews represented organization-wide perceptions. Doing so mitigated potential posi-
tion bias. The duration of the interviews ranged from 25 to 45 min. All conversations were
recorded and transcribed. The interview guide is shown in the Appendix.

The primary data was supplemented with secondary data on the firm’s directives
about collaborative enterprises. The secondary data included sustainability reports,
internal code of conduct and ethics policy. This data allowed empirical triangulation
of the firm’s collaborative ideation practices. This examination was intended to check
the consistency of the findings and thereby served as a form of triangulation.

Data analysis

The data analysis was guided by the theory. The concepts of formal and informal
appropriability mechanisms were used as sensitizing concepts (Bowen 2006). Sensitizing
concepts are useful for steering the researcher’s attention towards what might be pertinent so
that the researcher can collect data that addresses the research questions of the study. To
facilitate the data analysis, I compiled the case study databases using secondary data, field
notes and interviews to provide an overview of the cases. All primary and secondary data
were analysed using MAXQDA Analytics Pro software (Version 12). A thematic analysis
of the interviews was conducted to identify common codes, categories and themes in the
data (Fereday and Muir-Cochrane 2006). The data analysis process followed the six stages
suggested by Fereday andMuir-Cochrane (2006). In the first stage, I performed an in-depth
analysis of individual transcripts to identify interesting terms for further coding. The coding
terms were then defined, described and arranged on a coding tree for overall interpretation.
In the second stage, I invited two legal consultants who specialize in university research
agreements and two academic colleagues to evaluate and criticize the findings. The coding
tree was then adjusted based on their feedback. In stage three, I summarized the data and
identified preliminary categories. This stage entailed reading, listening to and summarizing

Table 2 Description of studied firms

Firm A Firm B Firm C

Industrial classification Electric motors, generators
and transformers

Machinery and
equipment

Machinery for
metallurgy

Annual turnover USD 10 billion USD 5 billion USD 4 billion

Estimated ratio of collaborative
ideation over the last five years*

60% 60% 40%

Number of interviews 8 4 3

*Estimated value based on respondents’ observations
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the raw data. The transcriptions were summarized separately by outlining the key points
indicated by participants. Secondary datawere used to check the consistency of the findings.
In the fourth stage, I applied a coding template and complemented the tree with additional
codes from interviews, secondary data and field notes. The literature on appropriability
mechanisms was annexed to support the empirical findings and help develop self-
explanatory terms. Thus, a mixed coding process (inductive and deductive) took place. I
applied the codes from the codebook to the text to identify meaningful units of text. In the
fifth stage, I connected the codes and identified the principal themes. This stage involved a
comprehensive analysis of patterns in data and categories for the discovery of potential
themes. In this stage, I closely scrutinized the coding tree to ensure that the clustered themes
were representative of the initial data analysis and assigned codes. Finally, to get feedback, I
shared this manuscript with a colleague who specialized in IP rights during the innovation
process. The interactions between text, codes, categories and themes in this study involved
several iterations between theory and data before the analysis reached an interpretive phase.
Accordingly, this analysis was a continuous, iterative process that demanded repeated
reading of the secondary data, field notes and interviews, as well as reference to the
theoretical framework, as suggested by Galunic and Eisenhardt (2001) (see Fig. 1).

Results

The data analysis identified three principal themes for safe collaborative ideation: (1)
preparation (indicating the implementation of legal agreements); (2) operation (includ-
ing intrafirm secrecy and document management); and (3) termination (including co-
patent submission and interfirm secrecy). This evidence led me to define a high-level

- Avoid misappropriation of information via legal binding contracts
- Identify relevant information to be included into formal contracts
- Use of different contracts formats (i.e., NDAs, MoUs and JDAs)

Legal 
agreements 

Preparation 
phase

- Use codenames to label projects, products and related documents
- Adopt security systems to restrict the access to project files and reports 
- Control and limit the entry of non-related project members into dedicated 
facilities

Intrafirm secrecy

- All documents shared among partners are explicitly defined as secret 
- Integrate the management of IP into the project management structure
- Formalize all information created through meeting minutes reports

Document 
management 
techniques

- Discourage Patents Trolls to advance new IPs
- Temporary undefined strategy about sharing or protecting new IPs

Co-patents 
application

- Share the ownership of knowledge jointly generated  
- Possess a legal instrument to prove ownership and further disputes
- Stimulates future disclosure of knowledge among partners

Interfirm secrecy

Termination 
phase

Operation 
phase

Codes Categories Themes

Fig. 1 Data structure
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model of pertinent appropriability mechanisms at different phases of collaborative
developments. This model is depicted in Fig. 2. The next three sub-sections present
the findings of the analysis separately for each of these three themes. Quotations from
the interviews are provided to support these findings.

Preparation phase

I begin by discussing the first of the identified themes. During collaborative ideation, the
preparation phase is an important period for enhancing the effectiveness of protection. The
preparation phase is when firms carefully predefine R&D objectives and approaches for
appropriability mechanisms prior to the collaborative ideation project. At this point, firms
decide whether the nature of the specific project allows, requires or hinders engagement in
collaborative activities and which appropriability mechanism should be used. When
planning the preparation phase, firms maximize the effectiveness of protection by evalu-
ating the prerequisites for safe collaborative ideation. This phase is consistent with Conley
et al.’s (2013) perspective, according to which appropriability mechanisms must be
considered even before the design and implementation of collaborative projects.

During the data analysis, the legal agreement emerged in relation to the preparation
phase. Respondents indicated that having mutual legal agreement is conducive to effective
protection. Respondents described this action as establishing mutually binding contracts to
define the conditions under which one party confidentially discloses information to another

Legal 
agreements

Document 
management 
techniques

Intrafirm 
secrecy

Co-patent 
application

Effectiveness of 
protection

Preparation 
phase

Termination
phase

P1 (+)

time

Collaborative 
ideation starts

Collaborative 
ideation ends

Collaborative ideation phases

Operation 
phase 

P2 (+)

P3 (+)

P4 (+)

Interfirm   
secrecy

P5 (+)

Fig. 2 Proposed framework
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party. Respondents repeatedly pointed out that legal agreements avoid themisappropriation
of information. As firm A’s Senior Manager (Respondent A4) explained:

Before starting a collaborative ideation, we always discuss and implement NDAs
with our partners. This document is really important to define the boundaries of
the collaborative ideation regarding safety. It helps our firm to avoid dishonest
appropriation of information by other partners.

However, respondents stressed that drawing up legal agreements between different
partners requires time to identify relevant information for the contract. Respondents
indicated that partners often have different views about what information is pertinent
and how to include this information when concepts are still unclear. This concern is
consistent with Luoma et al.’s (2010) conclusions, which underline the difficulty in
drawing up contracts based on vague concepts to avoid ambiguities and actually ensure
protection. Respondents indicated the need to start the conversation amongst interfirm
legal departments in advance to avoid delays in collaborative ideation. As firm C’s
Sales Manager (Respondent C1) reported:

We encourage legal departments from our partners to meet to identify and align
important information for the contract. This task force saves a lot of time.

Additionally, respondents reported that legal agreements are often stipulated through
different contract formats. Examples include non-disclosure agreements (NDAs), memo-
randa of mutual understanding (MoUs) and joint development agreements (JDAs). Re-
spondents indicated that the format and length of the contract vary according to partners’
preferences and experience. However, respondents stressed the difficulty in using NDAs in
the preparation phase and added that firms typically adopt a simple generic contract that is
completed as the collaboration evolves. This finding is consistent with those reported by
Manzini and Lazzarotti (2016), who found that mutual contracts are established prior to
collaborative ventures. As firm B’s Project Manager (Respondent B1) noted:

We change the type of contract according to our customer standards. Sometimes
we adopt NDAs and sometimes JDAs. We are very flexible in that sense.

Based on this reasoning, I state the following proposition:

Proposition 1: Legal agreements in the preparation phase are likely to improve the
effectiveness of protection because they discourage misappropriation of informa-
tion, clarify relevant information and define the use of information and restrictions
in use of information.

Operation phase

The operation phase is the second theme that was identified during the data analysis. The
operation phase occurs in the middle of the collaborative ideation process. During this
period, firms engage in sense-making techniques to enable partnerships by gathering
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insights from problems and establishing a common mind-set amongst partners. During the
operation phase,manufacturers apply concept development techniques (i.e. design thinking)
to help generate potential opportunities in collaborative settings. The operation phase allows
firms to apply different perspectives by encouraging partners to devote their attention to
relevant problems and thereby help develop useful solutions. This phase was also identified
in Hagedoorn and Zobel’s (2015) and Bican et al.’s (2017) studies, which confirmed the
importance of using appropriability mechanisms under collaborative ideation. During this
phase, uncertainties regarding concepts tend to be lower because preliminary information
has been codified. However, respondents still reported risks. It is therefore necessary to use
appropriability mechanisms to protect knowledge externally and internally.

Intrafirm secrecy is the second mechanism that firms use to restrict the use of
information by internal project members. Intrafirm secrecy relates to the way firms
formulate their practices whilst considering privacy for employees. The top manage-
ment team implements policies and practices that include restricting access to infor-
mation related to collaborative ideation. Respondents highlighted the use of codenames
to label projects, products and related documents as a useful practice. According to
respondents, this practice enhances the effectiveness of protection by minimizing the
risks of (un)intentional knowledge spillovers to non-project members. According to
firm A’s Technical Support (Respondent A8), this practice has been helpful in
constraining project members’ access to information:

At our company, we adopt codenames to ‘tag’ projects and products related to
collaborative projects. It is an internal practice to avoid information leakage. We
often use superheroes’ names in R&D to aid memorization and boost teams’
motivation.

Additionally, respondents stressed the need to complement internal secrecy practices
with the adoption of security systems to restrict access to project files and reports. The
use of security systems moderates the risk of knowledge spillovers if project members
switch firms. This resource is consistent with Delerue and Lejeune’s (2010) argument
that it is crucial to consider appropriability mechanisms in case of job mobility. As firm
B’s R&D Director (Respondent B5) noted:

We have recently implemented a security system to restrict the access of project
files. Before, everyone could see and take-home project files and reports, but now
it is different.

The last identified code relates to controlling and limiting the entry of non-related project
members to dedicated facilities (i.e. laboratories and tests chambers). Respondents pointed
out the use of electronic controls on badges to restrict access to specific places and
resources. According to respondents, the adoption of control reduces the likelihood of
intentional knowledge spillovers through photos, prototypes, products and so forth. A
Project Manager (Respondent A5) at firm A explained this action as follows:

We control the access of all important facilities and offices through electronic
badge control. The decision regarding who can enter is given by the R&D vice
president.
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Altogether, the use of dedicated routines and exclusive resources enhances the
effectiveness of protection. The analysis shows that this mechanism affects how
information is accessed by internal project members. Therefore, I state the following
proposition:

Proposition 2: Interfirm secrecy during the operation phase is more likely to
improve the effectiveness of protection because it minimizes the risk of
(un)intentional knowledge spillover and reduces the likelihood of knowledge
leakage if project members switch firms.

The interviews also shed light on the use of document management techniques to
improve the effectiveness of protection. Document management concerns tangible
activities to restrict the use of documents by collaborative project members. Firms
implement several initiatives to manage collaborative ideation documents. The first is
to explicitly designate as secret all sensitive documents shared amongst project mem-
bers. The secondary data analysis revealed that ‘oral information shall be recorded in
writing by the Party disclosing it within 14 calendar days of disclosure; the resulting
document shall specifically state the date of disclosure, and the information will be
designated as confidential’. Respondents stressed that this practice enables project
members to keep related documents under special conditions for access. As a Project
Engineer at firm A (Respondent A6) pointed out:

During the collaborative ideation, we explicitly define that all documents ex-
changed among project members are considered as secret. Therefore, the docu-
ments cannot be shared and should be kept in a secure place.

The second element that arose from the primary data is the integration of IP into the project
management structure. Respondents pointed out that firms should formally consider IP in
the project management structure. Depending on the type of collaborative ideation project,
firms may want to define an advisory committee that screens and manages any new IP that
appears. As the R&D leader at firm A (Respondent A2) noted:

We have an advisory committee to help us constantly evaluate whether new IPs
emerge. This practice is officially included in the project management structure.

Finally, regarding document management techniques, firms promote the formalization
of all information through meeting minutes. Respondents stressed that collaborative
ideation often evolves into dynamic practices and interaction amongst different part-
ners. New information flows from one group to another to solve specific problems.
Accordingly, project members are instructed to formalize the main outcomes of each
section via meeting minutes. Meeting minutes provide a binding document to prove
potential joint ownership and thereby improve the effectiveness of protection. As firm
C’s R&D manager (Respondent C3) noted:

We often formalize all joint discussions through meeting minutes. This practice
helps us keep and share all information and, if necessary, proves co-ownership of
new IP.
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Based on this information from the interviews, I state the following proposition:

Proposition 3: Document management techniques in the operation phase are likely
to improve the effectiveness of protection because they prove co-ownership and
ensure that new IPs remain within the project.

Termination phase

Finally, I discuss the results regarding the last identified theme. The termination phase
is the final phase, and it has a strong influence on improving the effectiveness of
protection. This period starts when the collaborative ideation ends and partners need to
define what to do with jointly developed ideas and solutions. The termination phase is a
period for reaping the rewards of collaborative ideation by using the outcomes in
further research or commercial activities. This phase is consistent with the findings of
Granstrand and Holgersson (2014) study, which confirmed the importance of properly
terminating collaborative enterprises. Two categories emerged from the primary data:
co-patent application and interfirm secrecy.

Co-patent application refers to an initial request at a patent office for the grant of a
patent for an invention claimed by interfirm owners of IP. Respondents cited three
primary motives for a co-patent application. First, by co-patenting an invention,
partners can safely disclose their knowledge and share the ownership of knowledge
that has been generated jointly (i.e. out-licencing, joint venture or spin-off). This
finding is consistent with Belderbos et al.’s (2014) findings because co-ownership of
patents represents an important strategy in collaborative actions between firms and
universities. This finding also complements Bogers (2011) study by illustrating that
firms adopt co-patent applications at the end of collaborative projects. Respondents
mentioned that, in some cases, they apply for a co-patent that is not yet accurately
defined but sufficient to form a basis for discussions with the partner and defend the
novelty after the collaborative ideation process. As firm C’s Procurement Leader
(Respondent C4) reported:

We normally agree that co-developing knowledge (…) IP holds promise for us,
perhaps in collaboration with our partner, to build a new business (…). We often
apply for a co-patent that is not fully definite but good enough to defend the co-
ownership.

These findings are consistent with those reported in the literature. In fact, the role
of out-licencing has recently been studied with respect to determinants, outcomes
and causal connections (Symeonidou et al. 2017). The results somewhat support
this finding by reflecting firms’ decisions to licence out technology to other
companies.

Second, a co-patent can be used as a legal instrument to prove co-ownership and
avoid further disputes. Respondents stressed that a co-patent is the most effective tool
to prove joint ownership. In particular, respondents explained that co-patents legally
attest co-ownership and therefore reduce future disputes. In turn, respondents pointed
out that co-patents cannot be used when the IP is not well defined because they require
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precise technical descriptions and drawings. Firm A’s Senior Manager (Respondent A1)
referred to this fact as follows:

Co-patenting is by far the best way to prove co-ownership. When we cooperate
with universities and start-ups, they are often afraid that we will steal joint ideas.
We circumvent this concern by ensuring that all new IPs will turn in co-patents.

Third, a co-patent signals trust, which encourages future disclosure of knowledge
amongst partners. Respondents stressed that co-patents often contribute to increasing
trust amongst collaborative ideation, thereby enabling the disclosure of information in
future partnerships. This element is consistent with Hagedoorn’s (2003) study, which
showed that joint patents express mutual trust between firms, thereby favouring future
disclosure of knowledge. As firm B’s Sales Manager (Respondent B4) noted:

Up-front co-patent arrangements are helpful because they reinforce the mutual
commitment of both partners.

Based on this reasoning, I state the following proposition:

Proposition 4: Co-patent applications during the termination phase of collaborative
ideation are likely to improve the effectiveness of protection because they prove
co-ownership, avoid further disputes and encourage disclosure of knowledge
amongst partners.

The last category in the termination phase is interfirm secrecy. Interfirm secrecy refers to
the ability to use internal procedures to restrict the flow of information about new IP
between partners involved in the collaborative ideation. Respondents indicated that al-
though secrets typically involve limiting information inside the firm, in some cases, the
new IP is circulated in secret amongst partners. Therefore, partners stipulate the time and
conditions to use the new IP in their products with the commitment to keep the information
private from non-related partners (i.e. competitors). The data analysis revealed two reasons
to adopt interfirm secrecy: to discourage patent trolls from imitation and from imitation and
protect against temporary undefined strategies for sharing or protecting new IP.

The discouragement of patent trolls was echoed by several interviewees as a useful
reason to keep new IP secret between firms. Respondents reported the presence of a
particular type of organization, so-called patent trolls or sharks, which neither produce
products nor supply services. Instead, these patent trolls extract rents from alleged
patent infringers through the threat of sanctions and the significant costs of inventing
new IP. This finding is consistent with Reitzig et al.’s (2010) and Somaya’s (2012)
studies, which have confirmed the unintended damages of patent trolls for R&D
manufacturers. As the New Business Manager at firm A (Respondent A3) noted:

Patent trolls are a constant concern now. When we don’t know what to do with
the new IP, we keep it in secrecy.

In some case, respondents warned that temporary undefined strategies for sharing or
protecting new IP might exist by the end of the collaborative ideation. Respondents
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explained that collaborative ideation is often conducted over short periods, which might
hinder the further development of strong patents. In this case, respondents stressed the
need to keep new collaborative IP in secret for a short period until the next steps have
been defined. As firm B’s Project Manager (Respondent B1) reported:

Collaborative ideation is so short that we typically don’t have time to further
develop vague but good ideas. In that case, we keep this new potential IP in
secrecy for a while.

Based on this reasoning, I state the following proposition:

Proposition 5: Interfirm secrecy during the termination phase of collaborative
ideation is likely to improve the effectiveness of protection because it discourages
patent trolls from imitation and provides additional time to further develop new IP.

Discussion

The statement that collaborative ideation is important to develop novel ideas increasingly
holds true for more and more manufacturers. However, protection during collaborative
ideation is difficult to achieve and is occasionally unsatisfactory (Luoma et al. 2010;
Manzini and Lazzarotti 2016; Paasi et al. 2010). Consequently, formal and informal
appropriability mechanisms are seldom effectively used or implemented. New knowledge
in this area is therefore required. By focusing on the identification and use of different
appropriability mechanisms during different phases of collaborative ideation, this study
shows how firms enhance their protection of IP. The findings are particularly relevant given
the desire of academics and managers to better understand the actions that are needed and
the managerial challenges that must be overcome to enhance collaborative ideation. The
findings also link to the emergent literature on design thinking, which is acknowledged as a
novel collaborative ideation method but which so far has devoted insufficient attention to
the appropriability mechanisms that contribute to safe knowledge disclosure.

Theoretical contributions

This study makes three contributions to the literature. First, it advances the collaborative
ideation literature by responding to calls to investigate how firms can integrate formal and
informal appropriability mechanisms to achieve effective protection (Manzini and
Lazzarotti 2016). One stream of literature suggests that firms combine formal and informal
appropriability mechanisms (Cohen et al. 2000; Hall et al. 2014). The complementary
nature of appropriability mechanisms has also been reported in prior studies (Hagedoorn
and Ridder 2012; Manzini et al. 2012). However, the literature on appropriability mech-
anisms does not explicitly show how these mechanisms can be integrated during the early
stages of the innovation process. In particular, most prior studies have focused on just one
type of mechanism, yet collaborative ideation is a complex arrangement that regularly
requires the use of multiple mechanisms. Often, therefore, the use of a single
appropriability mechanism is insufficient to protect firms’ knowledge. Although prior
studies have highlighted key characteristics of each appropriability mechanism, they have
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failed to offer guidance on when these mechanisms can be applied. Therefore, this study
enriches the collaborative ideation literature by describing a set of detailed practices to
streamline the involvement of different types of partners. Moreover, this study comple-
ments prior empirical research by suggesting that distinctive types of appropriability
mechanisms are complementary rather than substitutable when used in different phases
of collaborative ideation. Therefore, when combined, appropriability mechanisms can
maximize the effectiveness of protection.

Second, the findings advance prior research on the role of informal appropriability
mechanisms for collaborative ideation activities. The collaborative ideation literature has
shown that formal appropriability mechanisms are useful but sometimes flawed instruments
(Luoma et al. 2010; Paasi et al. 2010). During collaborative ideation, partners regularly
work with unclear concepts, which hinder codification to establish contracts and formal
agreements. However, the results indicate that firms should consider not only formal but
also informal appropriability mechanisms. The results of this study therefore enhance our
understanding of the importance of informal appropriability mechanisms in collaborative
ideation. The results show that when manufacturing firms apply informal appropriability
mechanisms, theyminimize the risks of (un)intentional knowledge spillovers to non-project
members and reduce the likelihood that patent trolls take advantage of new patents.

Third, this study contributes to the ideation literature by filling the gap cited by
Spieth and Joachim (2017). The literature underestimates the use of appropriability
mechanisms during ideation. In response, the proposed model highlights the role of
appropriability mechanisms during different phases of collaborative ideation. Excep-
tions include Stefan and Bengtsson (2017), Manzini and Lazzarotti (2016), Luoma
et al. (2010), and Paasi et al. (2010). The results show that different phases of
collaborative ideation require different mechanisms to increase the effectiveness of
protection. Consequently, this article adds to the ideation literature by identifying
pertinent appropriability mechanisms for different phases of collaborative ideation.

Managerial contributions

This study also has substantial implications for managers and manufacturers. First, the
results encourage firms to review their procedures regarding the application of
appropriability mechanisms during collaborative ideation. Formal appropriability
mechanisms have many benefits, but a thorough review of IP principles based on an
integrated set of practices plays a fundamental role. If appropriability mechanisms are
not reviewed, the collaborative ideation process may become unsafe, potentially
undermining its benefits. Therefore, firms that wish to improve the ways in which they
manage collaborative ideation should review their use of appropriability mechanisms to
enhance the effectiveness of protection.

Second, the findings also illustrate how to use informal appropriability mechanisms
for intrafirm and interfirm arrangements. The findings suggest that firms have modified
adopted particular intrafirm and interfirm activities and devote more attention to
secrecy mechanisms. Intrafirm secrecy allows firms to minimize the risks of
(un)intentional knowledge spillover, whilst interfirm secrecy allows firms to further
develop new IP. When combined, these two mechanisms increase the likelihood of
effective protection. Therefore, managers are encouraged to revise their internal secrecy
initiatives for each type of project member (i.e. internal and external).
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Limitations and future research

Although the empirical findings are based on numerous interviews with employees at
three manufacturers, data were gathered solely from manufacturing firms in one
country. Managers whose firms lie outside the sample context should therefore draw
their own inferences by analogy. Moreover, the type of knowledge (tacit or explicit)
was not empirically investigated in this research. Therefore, future research could
examine how firms manage appropriability mechanisms during collaborative ideation
for tacit and explicit knowledge.

To fully capture problems and opportunities of collaborating in this setting, further
research is needed. In particular, the negative impact of appropriability mechanisms on
collaborative enterprises remains unclear. Therefore, quantitative studies or mixedmethods
could be adopted to study the ineffectiveness or negative influence of appropriability
mechanisms in collaborative ideation. Moreover, this study didn’t distinguish how the
peculiarities of different types of partner influenced collaborative ideation. Consequently,
future research is encouraged to investigate the influence of different types of partners on
collaborative ideation and how appropriability mechanism regulates this relationship.
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Appendix

Interview guide for the semi-structured interviews

Background questions

Background
Years of experience:
Major task responsibilities:
Experience with collaborative ideation to create new products:

Interview questions

I invite you to think about experiences and key events whilst you answer the following
questions:

A - Collaborative ideation

1. Can you briefly describe previous collaborative ideation projects conducted with
partners (e.g. customers or suppliers)?

2. Can you describe the ideation activities involved in this project?
3. How was collaborative ideation planned, executed and coordinated in this project?
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B - General questions about appropriability mechanisms

4. Did you (and/or your firm) apply any type of appropriability mechanism? If so,
please explain how these appropriability mechanisms were used:

5. How does your firm execute appropriability mechanisms to cooperate with partners
in terms of institutional norms, habits or rules?

6. To what extent do appropriability mechanisms inhibit or enable collaborative
ideation?

7. Do you perceive any preconditions to streamlining collaborative ideation based on
appropriability mechanisms?

8. Are there any unintended consequences of using appropriability mechanisms?

C - Formal appropriability mechanisms

9. How do formal appropriability mechanisms influence idea generation activities?
10. Are there any unintended consequences of using formal appropriability mecha-

nisms for ideation? If so, please elaborate:

D - Informal appropriability mechanisms

11. How do informal appropriability mechanisms influence idea generation activities?
12. Are there any unintended consequences of using informal appropriability mech-

anisms? If so, please elaborate:
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