Please cite this article as:


Franzò S., Landoni P., Colombo G. & Verganti R. (2022).
The Role of Publicly Funded Collaborative Projects in Implementing Open Innovation 
Innovation: Organization & Management, pp. 1-21
(DOI: 10.1080/14479338.2022.2055040) 



















The Role of Publicly Funded Collaborative Projects in Implementing Open Innovation 

Simone Franzò1
School of Management, Politecnico di Milano, Milan, Italy
simone.franzo@polimi.it
Paolo Landoni
Department of Management and Production Engineering, Politecnico di Torino, Turin, Italy paolo.landoni@polito.it
Gabriele Colombo
School of Design, Politecnico di Milano, Milan, Italy
gabriele.colombo@polimi.it
Roberto Verganti
School of Management, Politecnico di Milano, Milan, Italy
roberto.verganti@polimi.it

1 corresponding author



Abstract
Publicly funded collaborative projects can represent an embryonic form of open innovation, as they force firms to collaborate and share knowledge with external partners. In this vein, they can trigger the implementation of a broader set of open innovation practices, despite usually operating according to policy logics that are not always aligned with open innovation principles. However, further research is needed to understand whether and how implementation of different open innovation practices such as publicly funded collaborative projects entail the adoption of particular organizational changes. This paper aims at understanding how companies can leverage publicly funded collaborative projects to trigger the adoption of a broader set of open innovation practices, as well as the organizational changes to be implemented to exploit these practices. By conducting an exploratory case study of a leading white goods manufacturer, this paper shows how taking part in publicly funded collaborative projects allowed the company to trigger the adoption of a broader set of open innovation practices. This paper contributes to the debate on the contingent nature of open innovation by discussing the organizational dimensions on which the company should act to implement the different open innovation practices. It also provides evidence on a progressive approach for the adoption of open innovation practices triggered by publicly funded collaborative projects. In addition, this paper provides useful suggestions for managers and policy makers that are in charge of managing open innovation practices within companies and drafting funding opportunities that are consistent with open innovation principles, respectively.
Keywords - Open innovation; Publicly funded collaborative projects; Organizational change; Case study.

Introduction
Open innovation (OI) can play a major role in sustaining and improving firms’ competitiveness (Chesbrough, 2009; Di Minin et al., 2010; West & Bogers, 2014). In recent years, it has received even more attention by scholars and practitioners as a result of an increasing number of firms adopting a more collaborative approach towards innovation (Huizingh, 2011). Management scholars have long debated the role of OI (Gassmann, 2006; Dahlander & Gann, 2010, Bogers et al., 2017), thus showing the potential advantages for both large firms (Chesbrough, 2003; Laursen & Salter, 2006) and Small and Medium Enterprises (SMEs) (Van de Vrande et al., 2009; Brunswicker & Van de Vrande, 2014; Vanhaverbeke, 2017; Vanhaverbeke et al., 2018), operating in both high-tech (Chesbrough, 2003) and low-tech sectors (Chesbrough & Crowther, 2006; Chiaroni et al. 2010; Flor et al., 2021). Furthermore, the manifestation of trends such as digitalization (Enkel et al., 2020), sustainability (Bogers et al., 2020), and Covid-19 (Chesbrough, 2020; Temiz & Broo, 2020; Vermicelli et al., 2021) have further reinforced the relevance of OI for companies and society.
An OI approach can be implemented through different practices (e.g., Huizingh, 2011; Pisano & Verganti, 2008; Van de Vrande et al., 2009). Most importantly, to exploit expected benefits associated with OI, companies have to undertake a radical change in their organization (Chiaroni et al., 2010; Singh et al., 2019). Indeed, as stated by Christensen (2006, p. 35), ‘Open innovation can be considered an organizational innovation’ in itself. However, further research is needed to understand whether and how implementation of different OI practices entails the adoption of particular processes and organizational set ups (Lee et al., 2016).
In this vein, Publicly Funded Collaborative Projects (PFCP), e.g., research projects promoted under the European Framework Programmes in Europe (e.g., Horizon Europe 2021-2027) or the Advanced Technology Programme in the US, can play a role in triggering the organizational change required in companies to successfully implement OI. Indeed, to exploit PFCP, companies are forced to build an external network of collaborators and disclose internal knowledge with external parties. In other words, PFCP can represent an embryonic OI approach that can be further enriched by companies through the implementation of other OI practices. However, the extant literature has devoted limited attention to this topic so far. Therefore, understanding whether and how companies can leverage PFCP as an embryonic form of OI to trigger the adoption of a broader range of OI practices is a relevant topic to be addressed, from both a theoretical and a managerial perspective. In addition, as PFCP operate according to policy logics that are not always aligned with OI principles (Chesbrough, 2011), the research may be also insightful for policymakers aiming to spread OI among companies by setting aside of ad hoc public funds. 
Starting from the premises above, this paper aims to answer the following research questions: How can PFCP trigger the adoption of OI practices? How does the exploitation of PFCP and other OI practices require a different organization, processes, and tools compared to the closed innovation approach? 
To address these research questions, the paper first proposes a theoretical framework that links OI practices and the organizational dimensions on which a firm should act to properly manage OI practices. Secondly, the paper conducts an exploratory case study of a leading white goods manufacturer that started exploiting OI with PFCP, and then introduced a broader set of OI practices, to deeply analyse the organizational dimensions addressed by the company in such an endeavour.
From a theoretical point of view, the contributions made by this paper are twofold. On the one hand, the paper investigates the role played by PFCP in triggering the adoption of OI practices. On the other hand, it sheds light on the organizational dimensions (i.e., organization, processes, and tools) on which a company should act in order to properly manage PFCP and a broader set of OI practices. This is particularly relevant, since literature recognizes the contingent nature of OI, i.e., the fact that how OI is implemented is context dependent and claims the need for further research in this direction (e.g., Gassman et al., 2010; Huizingh, 2011). 
The paper is organized as follows. The second section summarizes the relevant literature on the topic and illustrates the theoretical framework. The third section presents the methodology adopted in the paper, while the fourth section illustrates the case study. Finally, the fifth section summarizes the results obtained from the empirical analysis, while the sixth section outlines the theoretical, managerial, and policy implications, as well as avenues for future research.

Literature review
The aim of this section is to develop the theoretical framework that will be used to inform the empirical analysis. In this section, a review of extant literature on OI is proposed, with a specific focus on OI practices that can be adopted by companies and the organizational dimensions on which a firm should act to properly manage OI practices. Moreover, a review of extant literature on PFCP is also proposed as an embryonic OI practice. To select the main contributions that lead to the development of the theoretical framework, the search strategy was based on querying the Scopus international database for the titles, abstracts, and keywords of the main management and innovation journals using the keywords ‘Open innovation’, ‘practices’, ‘organization’, and ‘publicly funded collaborative project’.
OI practices and related organizational dimensions 
OI is defined as ‘the use of purposive inflows and outflows of knowledge to accelerate internal innovation, and expand the markets for external use of innovation, respectively.’ (Chesbrough, 2006, p.1) and it assumes that, in order to improve their technology and innovation returns, companies can use internal and external ideas as well as an internal and external path to market (Chesbrough, 2003; Dahlander & Gann, 2010; Van de Vrande et al., 2009; Chesbrough & Crowther, 2006). 
OI has become one of the most debated topics in innovation management literature (Gassmann, 2006; Dahlander & Gann, 2010; Van de Vrande et al., 2009; Chesbrough & Crowther, 2006; Gassman et al., 2010; Huizingh, 2011) and many authors claim the effectiveness of this innovation paradigm in different settings such as high-tech (Chesbrough, 2003) and low-tech industries (Chesbrough & Crowther, 2006; Chiaroni et al. 2010), as well as large firms (Chesbrough, 2003; Laursen & Salter, 2006) and SMEs (Van de Vrande et al., 2009; Brunswicker & Van de Vrande, 2014; Vanhaverbeke, 2017; Vanhaverbeke et al., 2018). 
Literature widely acknowledges that ‘Open innovation comes in many forms and tastes’ (Huizingh, 2011, p. 3) and hence firms can implement OI in different ways and with different levels of maturity. For example, Pisano and Verganti (2008) use the dimensions of participation and governance to identify four different ways to implement OI, namely consortia, innovation mall, elite circle, and community innovation. Dahlander and Gann (2010) identify different forms of OI according to the dimensions of inbound versus outbound innovation and pecuniary versus non-pecuniary interactions. Van de Vrande et al. (2009) provide a broad overview of OI practices, clustering them in technology exploration (which include customer involvement, external networking, external participation, outsourcing R&D, and inward IP licensing) and technology exploitation practices (which include venturing, outward IP licensing, and employee involvement), as reported in Table 1.
[Insert TABLE 1 about here]
Another relevant stream of literature investigates the shift from a closed to an OI approach by companies from an organizational viewpoint. Indeed, to be effectively implemented, OI requires firms to adapt their internal organization and procedures (Christensen, 2006). In this vein, Chiaroni et al. (2010) identify four areas in which a firm should act to move from closed to OI, i.e., networks, organizational structures, evaluation processes, and knowledge management systems. Gassman et al. (2010) discuss a progressive approach for implementing OI, pointing out how firms usually start their journey towards OI with outsourcing to contract service organizations and then move on toward more strategic modes of OI. Similar conclusions are drawn by Chiaroni et al. (2011), who show how firms must unfreeze the status quo to gradually move toward an OI model. Moreover, the different OI practices may require specific organizational arrangements due to their peculiarities. For example, Pollok et al. (2018) analyse the role of three types of lower-level organizational elements (i.e., informal organizational roles, formal organizational roles, and knowledge processes) in affecting gains from crowdsourcing. Gentile-Ledecka et al. (2020) show that the organizational structure matters when OI is adopted by SMEs, and that specialization and centralization foster the use of inbound and outbound OI, while formalization negatively affects outbound OI, but is positively associated with inbound OI. Similarly, Lee et al. (2016) show that decentralization of decision-making encourages both inbound and outbound OI, despite the fact that the impact of decentralization differs between inbound and outbound OI. However, further research is needed to understand whether and how implementation of different OI practices entails the adoption of specific processes and organizational set ups (Lee et al., 2016). This is consistent with the need to apply a contingent approach to OI studies (e.g., Gassman et al., 2010; Huizingh, 2011).
Publicly funded collaborative projects
The importance of R&D activities for socio-economic development is widely acknowledged among scholars. In particular, the role of new technologies in driving economic growth has been widely underlined from the seminal work of Solow (1957) to more recent analyses that consider the developed economies to be knowledge based (Audretsch et al., 2002). 
Given the social and economic benefits associated with R&D activities, policies to foster and sustain these activities have been introduced. Government support for R&D activities may positively affect the innovation performance of firms (Albors-Garridos & Barrera, 2011) and it has been widely accepted by scholars (e.g., Giebe et al., 2006) especially due to the existence of market failures that create a gap between the private and social benefits derived from research activities (Nelson, 1959; Arrow, 1962; Dasgupta & David, 1994). Public investments are intended to avoid the gap between private and social benefits resulting in R&D investments that are below the social optimum (David & Foray, 1995; Klette et al., 2000). Different policy tools have been developed to support R&D activities, such as tax incentives (Billings et al., 2001), policies aimed at fostering collaborations, networks, technology transfer from research centres (Sala et al., 2011; Van Looy et al., 2011), specific public procurement initiatives (e.g., Rolfstam, 2009), and voucher schemes. Jugend et al. (2020) state that public support for innovation can be analysed according to four dimensions: (i) financial support for R&D activities; (ii) development through innovation; (iii) support for sectorial programmes; and (iv) university–industry–government collaboration (triple helix). In general, policy tools are typically classified into two main categories (e.g., Rothwell & Zegveld, 1981; Edler & Georghiou, 2007), i.e., supply side measures and demand side measures. Supply side measures are ‘instruments providing additional inputs for private innovation processes’ (Aschhoff & Sofka, 2009), such as R&D funding or tax credit. Demand side measures stimulate innovations by increasing the demand of innovative products, e.g., through new functional requirements (Edler & Georghiou, 2007).
In this work, the focus is on the supply side measures based on financing collaborative research projects, with reference to PFCP. In fact, one of the main trends in innovation policies in recent decades consists of fostering R&D collaborations among firms and also between firms and other organizations, such as public research centres and universities (Bozeman, 2000; Santamaría et al., 2010), the importance of which has been highlighted in OI literature (e.g., Bozeman, 2000; Putnam, 2000; Almus & Czarnitzki, 2003, Czarnitzki et al., 2007; Spanos et al., 2015; Hervas-Oliver et al., 2021). Various programmes have been implemented in both developed and developing countries such as the European Framework Programmes in Europe and the Advanced Technology Programme in the US. These programmes have been studied and evaluated by scholars in terms of effectiveness and influence on private R&D efforts (e.g., Meyer-Krahmer & Montigny, 1989; David et al., 2000; Klette et al., 2000). In particular, Sakakibara (1997) underlines the importance of researcher training as a benefit of the collaborative projects. Laredo (1998) evaluates the overall impact of the EU Framework Programme on the networks it promotes. Luukkonen (2000) indicates that participation in the collaborative EU Framework Programmes laid the basis for future R&D activities by contributing to the involvement of firms and influencing research and technology networks. Roper et al. (2004) discuss private and social benefits of funded projects.
However, few works have examined the role of these collaborative projects in triggering the adoption of a broader set of OI practices by companies, since PFCP force firms to collaborate and share knowledge with external parties. It might represent the indirect impact of these policies on the organizational structure of the R&D departments, besides the direct impact related to the development of an innovation itself. 
Nonetheless, even if there is some evidence that public funding for cooperative R&D may be an effective tool for encouraging private research and increasing cooperation (e.g., Fölster, 1995), there are several barriers and transaction costs, especially with research organizations and universities (Dean, 1981; Sheen, 1992; Becker & Dietz, 2004) that could hamper the collaborations and prevent the establishment of more structured OI practices. In this vein, some authors have highlighted the importance of the selection processes, noting that in some cases the funding has not been awarded either in order to significantly favour those firms which need it most, or to incentivise high levels of cooperation (Ballesteros & Rico, 2001). Furthermore, PFCP operate according to policy logics that are not always aligned with those for OI (Chesbrough, 2012). For instance, in an analysis of the EU 7th Framework Programme, Chesbrough discusses how it can prevent full exploitation of OI potentialities, since it focuses on developing a large domestic European market without pursuing global market opportunities, and it ensures that government funds go to European firms, thus avoiding the participation of foreign companies.
Theoretical framework
Analysing whether and how PFCP can trigger the adoption of a broader set of OI practices as well as the different organization, processes, and tools to be implemented to exploit the different OI practices, are topics that deserve further investigation. To this end, by leveraging extant literature on the topic, a theoretical framework is proposed including OI practices and the different organizational dimensions on which a firm should act to properly manage these OI practices, as shown in Figure 1. 
[Insert FIGURE 1 about here]

Regarding the former, we leverage on the model developed by Van de Vrande et al. (2009), which includes eight OI practices that have been clustered in technology exploration and exploitation. Regarding the latter, we leverage on the work by Chiaroni et al. (2011), which identify four areas in which a firm should act to move from a closed to an OI: (i) network, which refers to the network established by a firm with external players such as universities, suppliers, and costumers; (ii) organization, which refers to the ‘organizational structures devoted to accessing and integrating the acquired knowledge into the firm’s innovation process’ (Chiaroni et al. 2011 p. 36); (iii) evaluation process, which refers to the processes implemented to evaluate and manage the opportunities coming from outside the firms’ boundaries; (iv) knowledge management systems, which refer to those systems that support the sharing and transfer of knowledge among employees within a company and between a company and external partners.

Research methodology
The empirical research method adopted in this study refers to a single case study. Due to the novelty and complexity of the topic addressed, we focused on the collection of rich qualitative data obtained through case study research (Yin, 2003). The case study design is coherent with our scope of providing an in-depth illustration of the phenomenon analysed and it is particularly coherent with our aim of describing the evolution of the firm’s organization over time. In particular, a single case study offers a useful methodological approach to answering the ‘how’ and ‘why’ questions (Yin, 2003), while a qualitative approach facilitates the understanding of complex phenomena (Massa & Tucci, 2013; Yin, 2003; Levinthal, 1997).
As far as the selection of the case study is concerned, a multinational company with a leading role in the white goods industry was selected (called Firm A, whose name has been rendered anonymous for confidentiality reasons). Identification of the company was done applying theoretical and convenience sampling criteria (Voss et al., 2002). This case was selected due to its prominent role in its industry and its significant investments in R&D. Moreover, it represents an interesting case for understanding the role of PFCP in triggering the adoption of OI practices. Furthermore, thanks to previous and ongoing collaborations between the company and three of the authors of this study, the possibility of having a carefully controlled research process was exploited (Yin, 2003) in terms of accurate and careful data collection.
Table 2 summarizes some relevant information about the company at the time of the analysis and provides a brief history of Firm A since its foundation. 

[Insert TABLE 2 about here]

As far as data collection is concerned, case study research entails the collection of various sources of primary and secondary data to help build a theory (Thölke et al, 2001). Yin (2009) considers multiple data sources as essential to case study research, since they increase both internal and construct validity (Benbasat et al., 1987). In particular, we gathered information from the internal documentation (organizational charts, projects summaries, etc.) provided by Firm A, external documentation (newspaper articles, balance sheets, etc.), and direct interviews. Regarding the latter, we first defined the general aims of the research project and its outputs with the company’s top managers, then we personally interviewed R&D and innovation managers in both the research departments and the units assigned to handling funded projects and OI. Table 3 shows the job titles of the interviewees. 

[Insert TABLE 3 about here]

Overall, we held 15 semi-structured interviews (each interview lasted around 2 hours) over a 1-year period. Most of the interviews were tape-recorded and fully transcribed. The secondary information sources gathered previously were triangulated with data drawn from direct interviews (Yin, 2003) to check the consistency of the information and to obtain a clear picture of the organizational evolution and of the related processes and tools. The data collected was validated by top managers of Firm A in ad-hoc sessions and by two co-authors who were not part of the primary data collection process, thus avoiding bias, subsequent misinterpretation errors, and identifying deeper findings (Miles and Huberman, 1994).
Empirical analysis
This section describes the phases Firm A went through to evolve its OI approach from PFCP to the adoption of a broader set of OI practices. The first part of this section illustrates how Firm A’s innovation activities with external parties shifted from PFCP to more structured OI practices. The second part illustrates the organizational changes (in terms of organization, processes, and tools) implemented by Firm A to manage PFCP as well as the other OI practices.
The evolution of Firm A’s innovation activities with external parties 
In recent years, two main events changed the way in which Firm A managed innovation activities with external parties, i.e., the establishment of an organizational unit dedicated to managing PFCP in 2008 and the establishment of the OI team in 2011. 
Phase 1 - OI introduction through PFCP (2008-2010 period)
Firm A has always considered innovation to be a priority for its success and has always collaborated with external partners on launching new products onto the market. However, external partners have usually been seen as mere suppliers of new technologies or materials that Firm A could leverage to innovate its products. One example of this approach refers to the licensing agreement signed with an external partner to use a particular scratch resistant material on Firm A’s products. 
In 2008, due to the worsening of economic results, Firm A decided to exploit innovation opportunities coming from outside the company to a greater extent. To this end, an organizational unit called Strategic External Resourcing (SER) was established, to take charge of supporting Firm A’s R&D department in leveraging external resources by taking part in PFCP. SER was established within the Firm A’s R&D department, called Advanced Development (AD), which was managed by the Vice President of AD and organized according to a matrix structure characterized by four product categories (i.e., Food preparation, Food preservation, Fabric care, and Dish care) and two cross-categories (i.e., Control & Electronics and Materials). After an initial period within the Food preparation product category, the SER unit was then established as an additional cross category reporting directly to the Vice President of AD, as shown in Figure 2.

[Insert FIGURE 2 about here]

The establishment of the SER unit and the participation in PFCP had a positive impact on Firm A’s approach to external relationships, which changed from client-supplier relationships to joint development collaborations, in which partners share their knowledge and competences and work jointly to develop new technologies and products. Moreover, PFCP required Firm A to structure long term partnerships to develop new knowledge or technologies. For instance, collaborative projects within the 7th Framework Programme sponsored by the EU commission aimed at support for research projects carried out by consortia with participants from different countries, aiming at developing new knowledge, new technology, products, demonstration activities or common resources for research. The size, scope, and internal organisation of projects can vary from field to field and from topic to topic. Furthermore, Firm A also engaged in Marie Curie people projects, and in particular in the industry-academia partnerships and Pathways (IAPP) sponsored by the EU Commission. The aim of this programme was to open and foster dynamic pathways between public research organisations and private commercial enterprises, based on longer term co-operation programmes with a high potential for increasing knowledge-sharing and mutual understanding of the different cultural settings and skill requirements of both sectors. This programme was based on the exchange of personnel between companies and academia and entailed the joint development of new knowledge to be implemented in new technologies or products. Overall, Firm A participated in more than ten different PFCP, winning more than € 5M in grants, collaborating with more than 50 different partners and involving more than 20 professors from academia in its R&D projects, and also entailing joint development activities with external partners.
Nevertheless, the PFCP also presented some drawbacks Firm A had to face. First, to increase the chance to win the grants, partners were selected given precedence to the requirements laid down by the policy makers rather than to their technical excellence. For instance, projects sponsored by the EU Commission within the 7th Framework Programme mainly focused on European organizations and targeted specific groups such as SMEs. Moreover, Firm A applied for PFCP that leveraged internally originated innovation projects, in which it had already decided to invest irrespective of whether or not it acquired public funds. In so doing, Firm A failed to explore externally generated contributions that could be highly beneficial for their innovation activities. Moreover, different innovation projects were managed in terms of different product categories, as separate silos, thus making it difficult to exploit potential synergies between them, in terms of both knowledge and consortia. The result was a proliferation of partners with similar competences, also because each product category had their preferred partners for involvement in the project consortia. 
Phase 2 - OI Programme (2011-onward)
The results achieved through the SER experience made Firm A fully aware of the potential of external collaborations (via PFCP) in terms of leading to innovation opportunities as well as the drawbacks of the PFCP to support such collaborations. Regarding the latter, the two main issues that arose affecting the possibility to benefit from external collaborations were related to the main objective of the SER (i.e., maximizing grant achievements to the detriment of scientific and technical quality of the projects and the consortia) and to the focus on internally originated innovation projects managed as silos (thus failing to explore externally generated contributions and potential synergies between projects).
‘If we want to be successful on the market, we need to do something new in terms of how we manage R&D. We need to rationalize our effort and increase our ability to grasp external opportunities’, the VP of AD said.

To address these issues, in 2011 Firm A established the Global OI Leader role, with the aim of coordinating all the Company’s endeavours to insource knowledge from outside the company. Six months later, they were also put in charge of managing the SER team, thus coordinating all the activities within Firm A’s innovation process involving external resources. 
The creation of an OI team further enabled them to carry out new activities devoted to leveraging OI potentialities. First, the OI team started acting as a collector of different innovation needs coming from the product categories as well as managing the establishment of strategic partnerships with external partners in a coordinated way (beyond specific innovation projects) and with a long-term perspective. In this vein, Firm A signed partnership agreements with leading multinational companies and universities that cover strategic innovation needs of different product categories at the same time. Moreover, to better exploit the company’s internal knowledge, Firm A launched an initiative called Technology forum. In particular eight technology forums were launched on different topics, such as energy and connectivity. Each forum had a sponsor that was accountable for stimulating discussion on these topics among Firm A’s employees, to gain the most from internal competences. Finally, Firm A decided to involve its customers in its innovation process by launching a proprietary crowdsourcing platform. 
Figure 3 summarizes the different OI practices implemented by Firm A in the two periods.

[Insert FIGURE 3 about here]
Organizational changes implemented to manage PFCP and the other OI practices
The introduction of OI practices following the exploitation of PFCP required Firm A to amend the organizational structure that was previously set up for managing PFCP. These amendments are illustrated in the following sections according to the four dimensions included in the theoretical framework, i.e., network, organization, evaluation processes, and knowledge management systems.
Network
To create project consortia to exploit PFCP, the SER unit leveraged the personal network of the technical employees working in the different product categories (as shown in Figure 4). As a result, the majority of Firm A’s network in 2010 was represented by personal contacts (more than 50%, as shown in Table 4). Not surprisingly, Figure 4 shows that each product category managed their own network, while only a few external partners were shared among them. Furthermore, 27 out of the 63 Joint Development Agreements signed were related to PFCP, thus confirming their relevance in opening up Firm A’s innovation boundaries and moving from an approach based on a client-supplier relationship to a joint development one.

[Insert TABLE 4 about here]
[Insert FIGURE 4 about here]

With the establishment of the OI team, the VP of AD decided to modify this approach, by defining a more structured way of managing and leveraging the existing network, and of exploiting potential synergies among different product categories. 
‘In the past, the development of strategic relationships occurred as needed throughout different product categories and teams. While often successful and manageable on a small scale, these activities often failed to take advantage of opportunities to apply the acquired knowledge across product categories’, the VP of AD said. 
In this vein, the OI team investigated and analysed the knowledge and technology gaps that could hinder execution of the innovation strategy in the different product categories. The outcome of this activity, i.e., the knowledge / technology acquisition roadmap for the following years, is outlined in Figure 5.

[Insert FIGURE 5 about here]

For some gaps, Firm A had already identified the partner(s) with which to collaborate in order to address them. For other gaps, the choice was to develop the required knowledge / technology internally since it was considered critical knowledge / technology on which the company could build its competitive edge. Finally, for some other gaps, the company was interested in identifying external collaborations. Working in this way, the OI team had a clear picture of the knowledge / technologies required for different product categories and could hence facilitate the establishment of firm-level partnerships addressing the gaps characterizing a number of product categories at the same time. 
Organization 
The exploitation of PFCP and other OI practices required the establishment of dedicated organizational units, i.e., the SER and OI team, respectively. However, they present significant differences in terms of the competences of the people involved. 
On the one hand, the SER unit was composed of five people with an administrative / financial background, as shown in Table 5. Their main role was to identify public funds opportunities and gather information on Firm A’s innovation projects. Once they had identified internal projects that fitted well with funding opportunities, SER employees proposed the opportunity to the technical leaders for the product categories, who were usually in charge of drafting the technical proposals to back the awarding of the fund, with the support of consultants managed by the SER unit (while the SER people were in charge of drafting the project budget).

[Insert TABLE 5 about here]

On the other hand, the OI team was composed of eight people, characterized by technical and business competences as well as administrative / financial ones, as reported in Table 6. As declared by the Global OI Leader.
‘For the next year the focus of my unit will be to understand how to fill the knowledge and technology gaps identified in 2011 by developing the right strategic partnerships. To this end, for the OI team it is fundamental to have both a technical and business understanding of the partnerships we need to create’.

[Insert TABLE 6 about here]
Evaluation process 
To evaluate and manage PFCP, SER initially employed a standard process to support product categories in leveraging external funding opportunities, as depicted in Figure 6.

[Insert FIGURE 6 about here]

The starting point of the process was represented by the investigation of Firm A’s existing innovation projects portfolio, as the company intended to pursue funding opportunities related to innovation projects to be developed even in absence of public funding, as confirmed by the Global Food Prep Director. 
‘Firm A’s strategy is to search for external funding opportunities for those projects that are above the line, i.e., projects internally funded within the innovation pipeline’.
Once the target innovation projects have been identified, the scouting of external opportunities starts, in terms of both funding opportunities that fit well with the identified projects and potential partners to be included in the consortia (that fit well the funding opportunity requirements). Partner identification and selection is a crucial activity, as it impacts on the probability of winning the grant and on the outcomes that can be achieved through the collaboration. However, SER did not follow a structured process to identify the potential partners, which were usually identified leveraging the personal network of technical people involved in the innovation projects. As regards partner selection, to increase the chance of winning the grant, the partners were selected paying more attention to the requirements asked for by the policy makers than to the technical excellence of the partners. Finally, the SER supported the consortia in drafting the project proposal and managing the administrative issues related to project execution.
As far as the other OI practices are concerned, the evaluation process developed by the Global OI is depicted in Figure 7.

[Insert FIGURE 7 about here]

It starts with a continuous analysis of the knowledge and technologies the different product categories require to implement the three-year innovation strategy roadmap. In this way, Firm A could work on knowledge / technology needs instead of on innovation projects already conceived. Then, the process goes through a scouting activity to identify opportunities in terms of strategic partnerships to address such needs. Identified alternatives are evaluated using an ad hoc scoring tool, which assesses the potential impact of the collaboration with a specific partner in Firm A’s innovation pipeline, the speed of execution, the possibility to access incremental resources, the knowledge generated during the collaboration, and the expected business returns. Furthermore, the tool is also used to track the evolution of each partnership developed over time. In particular, an annual target for each dimension was set, the assessment of which was discussed every quarter, to enable an updated view of the evolution of the partnership. 
Finally, once the best opportunities have been identified, the partnerships start and the OI team supports the product categories involved in their management.
Knowledge management systems
The knowledge management systems lever was the least impacted by the shift from the exploitation of PFCP opportunities to the other OI practices. Since Firm A is a multinational company that operates all over the world, it was already equipped with knowledge sharing and knowledge management tools for internal purposes, which were also used to manage the collaborations with external partners. Examples of such tools are instant messaging and videoconference tools, web 2.0 portals to allow document storage and exchange, as well as an easy communication flow both within the company and between the company and external partners.
Table 7 summarizes the main evidence that emerged from the case, with reference to the four dimensions proposed by Chiaroni et al. (2011).

[Insert TABLE 7 about here]
Conclusions
OI can play a major role in sustaining and improving a firm’s competitiveness. However, to exploit benefits associated with OI – which can be adopted through different OI practices - companies must undertake a radical change in their organization. A possible progressive approach to triggering the implementation of OI practices can be represented by the exploitation of PFCP, as they force firms to collaborate and share knowledge with external partners. 
The exploratory empirical analysis - in the context of a leading white goods manufacturer – shows that exploitation of PFCP triggered the adoption of a broader set of OI practices. Furthermore, consistently with extant literature on the topic, it shows that particular organizational changes must be implemented to exploit the different OI practices (Lee et al., 2016). Indeed, the company investigated adopted different organization, processes, and tools, while moving from a closed innovation approach to an OI approach based on PFCP exploitation, as well as from PFCP to the exploitation of a broader set of OI practices. Interestingly, the only organizational dimension investigated that wasn’t affected refers to the knowledge management systems, as they were already aligned with the knowledge sharing and knowledge management requirements for exploiting OI practices. 
The theoretical contributions of this study are twofold. Firstly, it provides evidence of a progressive model for the adoption of OI practices and the triggering role that can be played by PFCP. Secondly, it underlines and exemplifies the contingent nature of different OI practices, in terms of organization, processes, and tools on which a company should act in order to properly manage them. In this vein, the study provides a set of guidelines for properly revising a company’s organizational structure according to the type of OI practices to be implemented. Our results are consistent with extant literature on OI suggesting that different OI practices to be adopted require particular organizational changes.
In terms of managerial implications, we believe that this study provides managers who are in charge of managing innovation activities within companies with useful insights into how to implement OI in practice within their organizations. On the one hand, managers could leverage the triggering effect of PFCP to favour the adoption of a broader set of OI practices. On the other hand, this study provides managers with suggestions for implementing the organizational changes required to effectively exploit the different OI practices, as a one-size-fits-all approach does not seem to work in this context.
Finally, from a policy-making perspective, this study may inform policy makers on how to properly draft PFCP in accordance with OI principles. Indeed, the empirical analysis showed that the requirements that characterize funding opportunities (e.g., geographical location or firm size) pushed the company investigated to strictly comply with the same, in order to increase the chance of winning the grants, to the detriment of the technical excellence of the partners themselves and, as a consequence, of the output of the collaborations, as stated in the extant literature (Chesbrough, 2011). Furthermore, the empirical analysis showed that policy instruments (such as PFCP or even new ones) may be really useful and effective for promoting the spread of OI practices among companies. 
Notwithstanding our attempt to provide contributions on theory and practice, we must acknowledge some limitations that characterize our study. Firstly, we were able to study the firm for only a couple of years in its OI adoption process, and we have limited evidence in terms of performance. Secondly, our research is based on a single case study and therefore has limited generalizability (we were not able to check contextual factors such as the country, the industry, and the firm size). Finally, the single case study analysis – and the exploratory nature of our research – does not allow generalization of the findings to any range of companies in the same industry. The use of a convenient sampling technique also makes it hard apply the results in a general way to any range of companies and industries as well. 
Nevertheless, we consider the above-mentioned limitations to be a call for further research on the topic. Firstly, we invite future research into this subject to shed light on the relevant although under-researched innovation management issue of the adoption of OI practices as an organizational re-design process that may be triggered by exploiting PFCP. Secondly, the proposed framework presents several OI practices and relates them to a set of organizational changes that could favour their adoption. It would be of great interest to investigate the possible presence of organizational enablers or barriers that affect the adoption of OI practices and related organizational changes. Thirdly, as our empirical analysis refers to one multinational company, one of the main avenues for future research on the topic refers to analysing the same topic with reference to SMEs, given the increasing relevance of OI for such firms, which, due to their nature, are typically endowed with more limited resources compared to larger firms (Van de Vrande et al., 2009; Brunswicker & Vanhaverbeke, 2015). Finally, future research should explore the existence of a relationship between the implementation of specific organizational changes for exploiting OI practices and the companies’ innovation performance as well as its overall success. All in all, we hope that the richness of the analyses and the data provided by our case study represents a valuable contribution to the literature available, offers useful insights for innovation managers and policy makers, and constitutes an interesting stimulus for further research. 
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Figure 1 Theoretical framework
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[bookmark: _Ref320600285]Figure 3 Open innovation practices adopted by Firm A in the two periods (adapted from van De Vrande et al., 2009)
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[bookmark: _Ref321168854]Figure 4 Firm A’s external network



[image: Immagine che contiene tavolo

Descrizione generata automaticamente]Year z
Year y
Year x

[bookmark: _Ref320824072]Figure 5 Extract from Firm A’s knowledge and technology acquisition roadmap (real gaps have been disguised for confidentiality reasons)
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	TECHNOLOGY EXPLOITATION

	Venturing
	Starting up new organizations drawing on internal knowledge, and possibly also with finance, human capital and other support services from your enterprise

	Outward IP licensing
	Selling or offering licenses or royalty agreements to other organizations to better profit from your intellectual property, such as patents, copyrights or trade markets

	Employee involvement
	Leveraging the knowledge and initiatives of employees who are not involved in R&D, for example by taking up suggestions, exempting them to implement ideas, or creating autonomous teams to realize innovations

	TECHNOLOGY EXPLORATION

	Customer involvement
	Directly involving costumers in innovation processes, for example by active market research to check their needs, or by developing products based on consumers’ specifications or modifications of products similar like yours

	External networking
	Drawing on or collaborating with external network partners to support innovation processes, for example for external knowledge or human capital

	External participation
	Equity investments in new or established enterprises in order to gain access to their knowledge or to obtain other synergies

	Outsourcing R&D
	Buying R&D services from other organizations, such as universities, public research organizations, commercial engineers or suppliers

	Inward IP licensing
	Buying or using intellectual property such as patents, copyrights or trademarks of other organizations to benefit from external knowledge


[bookmark: _Ref321591935]Table 1 Open innovation practices. (Van de Vrande et al., 2009)


	Firm A is global leader in the white goods industry. In 2017 it realized annual sales of approximately $ 21 billion, with around 92,000 employees. Since 1970s, Firm A has offered appliances to handle laundry, home heating and cooling, and the full cycle of food preservation, preparation, consumption and clean-up, in the kitchen. The company continued to introduce innovative products that performed more efficiently and helped make household tasks easier. 
Firm A firmly believes that innovative thinking comes from everyone, everywhere. In 2000, it launched a worldwide effort to instil innovation as a core competence throughout the entire organization. Since then, Firm A’s employees have participated in and contributed to innovation-related activities resulting in new ideas, products and services, thus delivering real value to consumers in ways never before seen in either the company or the home appliance industry. Focused on embedding innovation as a core competence, Firm A has made a long-standing investment to build this competence. This investment includes redesigning business processes, training thousands of employees, building an innovation management system, and changing the culture of the company.  Innovation attracts consumers to Firm A’s wide portfolio of brands; however, it also offers a sustainable competitive advantage. In 2007, Firm A generated more than $ 2.5 billion of revenue from new products — well exceeding projected targets for the year — and the robust pipeline of $ 4.5 billion will allow for continued growth over time. In order to increase its ability to sustain and generate innovation, in 2011 Firm A launched an OI program in order to gain the most from firm’s rich external environment. The OI program was launched to improve and complement its effort toward the achievement of public funds through the development of innovative project proposals.


[bookmark: _Ref321862882]Table 2 Key information about Firm A







	Interviewed managers of Firm A

	Vice President of Advanced Development

	Global food preparation Director

	Global OI leader

	Public funds manager

	Project managers and technical leaders involved in the research projects.


Table 3 Job titles of interviewees


	Type of relationships 
	Number of external players

	Joint development Agreement
	63

	Non-Disclosure Agreement
	153

	Personal Contact
	278


[bookmark: _Ref321169157]Table 4 Type of relationships within Firm A’s existing network in 2010









	ROLE
	MAIN RESPONSIBILITIES

	SER Manager
	Supervise SER team

	R&D opportunity analyst
	Screen and identify the best opportunities in terms of publicly funded R&D projects (e.g., 7th framework programme cooperative projects) for internal R&D projects

	People opportunity analyst
	Screen and identify the best opportunities in terms of publicly funded people projects (e.g., Marie Curie) for internal R&D projects

	Financial Planner
	Manage the financial aspects of the publicly funded projects proposal and the reporting of the expenses

	Technical Analyst
	Manage the execution of the publicly funded projects form a technical point of view and support the opportunity analysts in matching internal projects with external opportunities


[bookmark: _Ref321863991]Table 5 SER roles and main responsibilities
















	ROLE
	MAIN RESPONSIBILITIES

	Open Innovation Manager
	Supervise OI team and manage strategic partnerships

	R&D opportunity analyst
	Screen and identify the best opportunities in terms of publicly funded R&D projects (e.g., 7th framework program cooperative projects) for internal R&D projects

	People opportunity analyst
	Screen and identify the best opportunities in terms of publicly funded people projects (e.g., Marie Curie) for internal R&D projects

	Financial Planner
	Manage the financial aspects of the publicly funded projects proposal and the reporting of the expenses

	Technical Analyst
	Manage the execution of the publicly funded projects form a technical point of view and support the opportunity analysts in matching internal projects with external opportunities

	Experienced Technical Analyst
	Screen and identify the best external subjects with which to establish strategic partnerships in order to fulfil internal knowledge needs

	Business Analyst
	Evaluate the internal needs in terms of knowledge of the different product categories and support the team in identify the business attractiveness of potential partnerships.


[bookmark: _Ref321864422]Table 6 Open innovation team roles and main responsibilities





	
	PHASE 1 - Open innovation introduction through PFCP
	PHASE 2 - Open innovation program

	Networks
	Product categories existing partners

	Work to achieve synergies among different product categories

	Organization 
	Organizational unit (SER) composed by employees with an administrative / financial background
	Organizational unit (OI team) composed by employees with technical and business competences as well as administrative / financial ones

	Evaluation Process
	Opportunities development: start from internally “above the line project”
Partners evaluation: Geographical location, characteristics that increase probability to win the proposal
	Opportunities development: start from competences / technologies internal needs and go outside to understand what can be done with external partners to address such needs
Partners evaluation: formal tool to address the partnership value according to different dimensions

	Knowledge management systems
	Exchange knowledge with externa partners through existing knowledge sharing and knowledge management tools
	Exchange knowledge with externa partners through existing knowledge sharing and knowledge management tools


Table 7 Summary of the main changes in terms of organization, network, processes, and knowledge management system moving from PFCP to other OI practices.
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