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Des recherches antérieures introduisent la coopétition comme stratégie d'innovation technologique dans le secteur high-tech. Jusqu'à présent, nous disposons de résultats contradictoires sur l'impact de la coopétition sur la capacité des entreprises à innover ou sur leurs positions de marché. Ces résultats montrent qu'il est encore nécessaire d'envisager un questionnement sur au moins trois niveaux : les déterminants de la coopétition, la mise en oeuvre et le management de la coopétition ; et les résultats de la coopétition. Ainsi, la présente recherche s'attache à répondre à la question de recherche suivante : Comment la coopétition impacte l'innovation technologique des rivaux/partenaires? Cette question est déclinée en trois sous-questions : Qu'est-ce qui motive les entreprises à choisir la coopétition comme stratégie de R&D? Quelles formes de coopétition favorisent quels types d'innovation? Qu'est ce qui détermine les bénéfices des entreprises de la coopétition? Un design de recherche à deux phases a été réalisé pour répondre à nos questions de recherche. La première phase est de nature exploratoire où nous avons mené 15 entretiens semi-directifs. Dans la deuxième phase, nous avons choisi, sur la base des résultats de la première phase, le projet 100GET comme cas d'étude. Ce projet est un projet de coopétition multiple où quatre grands concurrents européens sur le marché des solutions Ethernet ont collaboré ensemble pour développer la prochaine génération de la technologie Ethernet de 100 Gigabits. Nous avons effectué 27 entretiens semi-directifs. Nos résultats montrent que la coopétition aide les partenaires/rivaux à rendre leur technologie plus mature pour l'exploitation individuelle et l'utilisation dans leurs produits et services. Le degré de maturité de la technologie est composé de trois dimensions : une dimension marché, une dimension institutionnelle et une troisième au niveau de l'entreprise (technologique). Notre recherche montre que les différentes formes de coopétition peuvent être adaptées à différents types d'innovation. Faire de la coopétition multiple avec des rivaux inconnus est approprié dans une logique d'innovation radicale. D'autre part, faire de la coopétition dyadique avec son rival « encastré » est approprié pour améliorer ou démontrer la faisabilité d'une technologie. Au niveau de l'impact de la coopétition, la recherche montre que, selon l'objectif de vitesse fixé par la firme, sa vitesse d'apprentissage dans le projet coopétitif et son choix de la stratégie de gestion de ses ressources, elle aura un impact sur la probabilité d'atteindre cet objectif. Nous avons proposé quatre modèles de la vitesse. Chacun d'entre eux est caractérisé par une vitesse, une stratégie de gestion des ressources et des coûts différents. Enfin, pour bénéficier des avantages de la coopétition, les entreprises doivent gérer efficacement les tensions liées à la coopétition. Ces tensions sont induites par la nature contradictoire de cette relation. Différentes attentions à différents niveaux de l'organisation peuvent conduire à des résultats différents de la coopétition.
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General Introduction

Genesis of the Problem

Academic and professional literature shows that competitors in high-tech industries choose to collaborate in order to innovate together. These collaborations took place in: semiconductor industry (Park, Srivastava, and Gnyawali, 2014b), telecommunications industry [START_REF] Ritala | Tug of war in innovation-coopetitive service development[END_REF], ERP industry (Pellegrin-Boucher, Le Roy, and Gurau, 2013) and satellite telecommunications industry [START_REF] Fernandez | Sources and Management of Tension in Co-opetition Case Evidence from Telecommunications Satellites Manufacturing in Europe[END_REF] among others. Firms adopt this strategy in order to share risks/costs of R&D and to accelerate their time to market. In spite of all these good aspects of coopetition, academia and professional media show us also that a win-win situation is not always the result of this type of collaboration and that asymmetric benefits between rival/partners may exist. In front of this situation, it is important to analyse how managers of competing firms choose to coopete and generate benefits from this paradoxical relationship?

Implications of the Subject

Knowing more about how firms can benefit from coopetition is very important. Firm that don't achieve its objective from coopetition will not just loose its contribution to the coopetitive project but sometimes it will lose a whole market. In our intensive case study, 100GET, firms collaborated to develop 100Gbps Ethernet solutions in order to be able to enter a market with sales forecast of $147 billion between 2013 and 2018 according to Infonetics 1 .

Coopetition has been introduced as strategy for innovation in high-tech sectors [START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF][START_REF] Tether | Who Co-operates for Innovation, and Why: An Empirical Analysis[END_REF]. Previous research highlighted the complexity of coopetition and difficulty of its mergence in R&D [START_REF] Carayannis | Strategy, Structure, and Performance Issues of Precompetitive R&D Consortia: Insights and Lessons Learned From SEMATECH[END_REF]. Determinants of coopetition, at multiple levels, were introduced (e.g., [START_REF] Fernandez | Sources and Management of Tension in Co-opetition Case Evidence from Telecommunications Satellites Manufacturing in Europe[END_REF][START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF]. Apart from [START_REF] Fjeldstad | Strategic Action in Network Industries: An Empirical Analysis of the European Mobile Phone Industry[END_REF] and [START_REF] Dowling | Multifaceted Relationships Under Coopetition: Description and Theory[END_REF] work on how industry conditions will favour cooperative over competitive actions of firms, no research has been done to highlight the contextual elements that leads or hinders to the emergence of coopetition. At technological level, firms have a portfolio of choices to develop a technology, i.e., internal development; working with suppliers...etc., still technological characteristics that lead firms to choose coopetition are still understudied. What we know from the literature is that coopetition is mobilised more in up-streams activities and less in down-stream activities. The choice of coopetition among other alternatives in R&D for 1 Infonetics a telecom market research firm that publish reports on telecommunications sector.

example is not well understood so it is necessary to study the elements that lead firms to choose coopetition in R&D.

According to the intensity of technological change, innovation could be radical or incremental. So, for which type of innovation coopetition is chosen? Existing research doesn't give guidelines on the choice of coopetition according to the type of innovation. Some research, e.g., [START_REF] Ritala | Incremental and Radical Innovation in Coopetition-The Role of Absorptive Capacity and Appropriability[END_REF][START_REF] Ritala | Coopetition for Radical Innovation: Technology, Market and Business-Model Perspectives[END_REF], gave some contradictory elements on appropriability of coopetition sometimes for radical and sometimes for incremental innovation. Additionally, coopetition has different forms according to number of actors involved. Coopetition could be dyadic or multiple, so which one of these two forms is suitable for radical innovation and which one is suitable for incremental one. It is essential to know more about the link between forms of coopetition and types of innovation.

High-tech industries are designated as high velocity environments. One of coopetition virtues is accelerating time to market [START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF]. So, coopetition is chosen to adapt to these environments. Till now the role of coopetition in accelerating time to market is seen as equal for all partners. This means that all partners that enter in coopetition will accelerate their time to market. Research on time to market and innovation speed (e.g., [START_REF] Kessler | Innovation Speed: A Conceptual Model of Context, Antecedents, and Outcomes[END_REF] contradicts this naïve view. This body of research indicates that internal and external factors may lead to different speed objective and results. This means that more research is needed to discern the relationship between coopetition and innovation speed.

Coopetition is a phenomenon full of tensions [START_REF] Fernandez | Sources and Management of Tension in Co-opetition Case Evidence from Telecommunications Satellites Manufacturing in Europe[END_REF] and the way these tensions are managed will determine the benefits of firms from coopetition [START_REF] Tidström | Causes of Conflict in Intercompetitor Cooperation[END_REF][START_REF] Tidström | Managing Tensions in Coopetition[END_REF]. Existing body of research focus only on indicating the sources, levels, and characteristics of tensions [START_REF] Bengtsson | Tension in Coopetition[END_REF][START_REF] Fernandez | Sources and Management of Tension in Co-opetition Case Evidence from Telecommunications Satellites Manufacturing in Europe[END_REF][START_REF] Raza-Ullah | The Coopetition Paradox and Tension in Coopetition at Multiple Levels[END_REF][START_REF] Tidström | Managing Tensions in Coopetition[END_REF]. Literature on tensions' management didn't go beyond two methods to manage them: separation and integration. This body of research don't take into account the complexity of coopetition. This complexity stems first from the fact that coopetition involves staffs at multiple levels in the partnering organisations. These levels range from individual to inter-organizational. The coordination and control at each and between these levels is important to achieve objectives from coopetition. The second factor that adds more complexity lays in the way individuals at each level are integrating the combination of cooperation and competition as contradictory forces via their perceptions and behaviours. These dimensions invite us to consider both cognitive and structural aspects in Attention-based View (ABV) combines these two dimensions (cognitive and structural). More precisely, in order to understand differences between actors' behaviours, we have to analyse their cognitive capacity (ex: information processing capacity, rationality) and their position in the organization (how and what information they have access to) or what is called "situated attention" [START_REF] Cyert | A Behavioral Theory of the Firm[END_REF][START_REF] Ocasio | Towards an Attention-Based View of the Firm[END_REF][START_REF] Simon | Administrative Behavior: A Study of Decision-making Processes in Administrative Organizations[END_REF]. We need to dig deeper to discern whether different individuals at different levels of analysis have the same experience of tensions and how these experience interact and determine the benefits from coopetition.

Theoretical Background

Inter-organisational Coopetition: A Relational Perspective

Coopetition is mostly studied from a game theoretical and relational perspective. We position our research in a relational perspective where coopetition is defined as: "A paradoxical relationship that emerges when two or more rival firms cooperate in some activities, and at the same time compete with each other in other activities" (Bengtsson and Kock, 2000: 412) and we view coopetition via two continuum approach where cooperation and competition are two different interactions proceeding in parallel within a coopetitive relationship (Bengtsson, Eriksson, and Wincent, 2010a). In this approach, different levels of cooperation and competition could coexist. As coopetition takes different forms dyadic and multiple [START_REF] Dagnino | Coopetition Strategy: A New Kind of Inter-Firm Dynamics for Value Creation[END_REF][START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF], we have to specify that through this research, we study the two forms of coopetition.

Research on coopetition could be separated into three groups: determinants of coopetition, implementation, and management of coopetition and outcomes of coopetition. As coopetition is a complex and multilevel phenomenon, we focus in this research on: Motives, implementation/management and outcomes of coopetition in order to have a complete understanding of coopetition impact on technological innovation of rivals/paterners.

Innovation and Organisational Learning

Research on innovation highlights different types and classifications of innovation at different levels of analysis: Sustaining/disruptive, radical/incremental, product/service/process…etc.

Additionally, according to the source of knowledge mobilised to innovate, innovation could R&D is an important source of innovation in modern firms. Over time, different generations of R&D with different characteristics and achievements emerged and evolved. R&D consortia, the context where we study coopetition is analysed. These consortia could have different motives and trajectories of formation (emergent and engineered) and could be defined as an organizational form based on an agreement or contract between companies, public laboratories and/or Universities to share the expenses associated with an R&D activity.

The sharing of the expected benefits requires a precise definition of the intellectual property rights [START_REF] Mothe | Through Collaboration : The Case of EUREKA R&D Consortia[END_REF].

These consortia constitute a context for learning. Different types of organisational learning:

exploration and exploitation, learning by doing, trial and error, improvisation, learning by scaling and learning by diffusion were defined and discussed. It is learning at interorganisational level that is of our interest in this research. In addition to benefits, relational risks related to collaboration exists. These risks impact how firms create and appropriate value form collaboration. Coopetition is a favourable context for learning races where competitors have to learn faster and disarm each other [START_REF] Hamel | Collaborate with Your Competitors and Win[END_REF]. It is for this reason, understanding how firms' benefits from coopetition is important.

Research Problem and Questions

Previous research has designated coopetition as a strategy for technological innovation in high-tech industries (Gnyawali andPark, 2009, 2011;[START_REF] Schiavone | An Experience-Based View of Co-opetition in R&D Networks[END_REF]. Till now the only criterion that we have to justify the effectiveness of this strategy for innovation is the increasing adoption of it by firms in high and low tech sectors. This indicator still insufficient to legitimate coopetition as a strategy for value creation especially in the absence of real evidence on the relationship between coopetition and technological innovation whether at the front of innovation type, radical or incremental, or on the coopetition impact on innovative performance. What we have is contradictory results on the impact of coopetition on technological innovation.

These contradictory results mean that the process by which coopetition impacts innovation still in need for more investigation and in depth research. As we have mentioned before, coopetition is a complex and multilevel phenomenon so focusing just on the process will give a myopic and incomplete vision and understanding. An understanding of rivals' motives to enter into coopetition and the resulting process of cooperative/competitive interactions and its results and consequences will give us a complete coverage of coopetitive relationship.

As the impact of coopetition on firm's capacity to innovate it is necessary to open the black box and understand:

How coopetition impacts technological innovation of Rival/partners?

Our research seeks to answer the following sub-questions:

-What drive them to choose coopetition as an innovation strategy?

-What is the relationship between forms of coopetition and types of innovation?

-What determine firms' benefits in terms of innovation speed?

The Empirical Context & Research Methods

The exploratory nature of our object of research and aim of our work lead us to choose a qualitative research approach to study a typical case. We positioned this research in an interpretivist tradition. The first phase exploratory study highlights coopetition strategies (dyadic or multiple) at a program level between equipment manufacturers or between mobile operators to understand their determinants of emergence and success. At the end of this exploratory phase, a coopetitive project with asymmetric impact on involved partners/rivals drew our attention. A single embedded case study is conducted on this sample. In this research we used heterogeneous and diverse empirical material from different sources:

-Divers and various data from an extensive literature and bibliographic search -Internal data from the research field (reports, contracts, presentations)

-Interviews: in the first phase we conducted 15 semi-structured interviews. In the second phase we chose, based on the results of the first phase, the project 100GET as a case. This project is a multiple coopetition project where four major European competitors in the Ethernet solutions market collaborated together to develop the next generation of 100 Gigabit/s Ethernet technology. We conducted 27 semi-structured interviews. The transcripts of semi-structured interviews with respondents involved in different degrees and at different levels in these coopetition relationships (leaders Business responsible for business units, program managers, product line and marketing managers, project coordinators).

The analysis is based on the interpretation of qualitative data collected. Data transcripts analysed made by NVivo 10 software to achieve content analysis of the data.

Expected Results

The expected results: the search is a continuation of the work on coopetition. It has three dimensions. The first dimension concerns the determinants of coopetition strategies in R&D.

The second aspect deals with the relationship between the form of coopetition and types of innovation. The third dimension relates to understand the relationship between coopetition and innovation speed. The final dimension related to different managerial arrangements taken by firms to manage coopetitive tensions by taking into consideration different managers'

attention at different organisational level.

Plan of the Thesis

The thesis is structured in two parts. The first part deals with the theoretical and methodological foundations of research. It includes chapters 1, 2, and 3. The second one present our research results.

Chapter 1 presents the theoretical background of the research. We provide a review of existent literature on coopetition. In section 1 presents delimit and define coopetition. Section 2 analyses paradox and value as two important notions to understand coopetition and its management. Section 3 presents the determinants, typologies of coopetition, and outcomes of coopetition.

Chapter 2 is composed of three sections. In the first one, we present technological innovation as response to technological change. Different typologies sources and models of innovation will be presented in order to understand the nature and process of innovation. In the second section, as R&D, internal and external, is the source of innovation in modern firms, we present different generations of R&D, their main characteristics and achievements. A R&D consortium, the context where coopetition is studied in this research, in addition to their motives and trajectories of formation is treated in details at the end of this section.

We devote the third section of this chapter to learning as it is always intertwined with innovation in helping organisations to maintain and enhance their competitive advantage. We start by learning at individual, group levels and we conclude with learning at organisational.

The fourth section is devoted to learning at inter-organisational level. We discuss relational risks related to collaboration and how firms create and appropriate value form collaboration is presented at the end of this section.

Chapter 3 explains the research methods mobilized. Section 1 justifies epistemological position and the research methods used. Section 2 presents the empirical study. Section 3 describes the methods for collecting and processing data. Finally, we discuss our results and highlight their theoretical, methodological and managerial implications. We conclude our research by presenting its limits and future research perspective.

Chapter 1 Coopetition Strategy: A Literature Review

"How wonderful that we have met with a paradox. Now we have some hope of making progress"

Niels Bohr

Chapter Introduction

Since the publication of [START_REF] Brandenburger | Co-opetition[END_REF] seminal work on coopetition, many researches has been undertaken in order to understand this phenomenon. The body of research on coopetition at its different levels of analysis (individual, organizational and interorganizational) could be regrouped intro three different themes: Drivers, process and outcomes of coopetition (Bengtsson, Eriksson, and Wincent, 2010b;[START_REF] Walley | Coopetition: An Introduction to the Subject and an Agenda for Research[END_REF]. Research on drivers tends to focus on the factors that lead to the emergence of coopetition. Research on process focuses on how to manage the combination and interaction between competitive and cooperative forces and more importantly how to manage tensions which arise from this paradoxical situation in coopetition. Finally, research on coopetition outcomes focuses on what factors lead to maximize benefits and to avoid the negative side of coopetition (e.g., unintended knowledge leakages).

In this chapter, we will provide a review of existent literature on coopetition. First, we delimit coopetition by identifying what distinguish coopetition from similar jargons as strategic alliances and collusion. Second, we provide different definitions of coopetition and we proceed to the choice of the definition mobilized through this study. As coopetition is a paradoxical relationship full of dualities, we dedicate two parts of the chapter to paradox and tensions and to value creation/appropriation duality which are important to understand coopetition at our level of analysis which is inter-organizational. In parallel with existent body of research on coopetition, we provide a review of the drivers, typologies and impact of coopetition. We conclude with a synthesis of the main elements in the chapter.

Coopetition: Delimitation and Definition

Delimitation of the Construct: Coopetition, Collusion and Strategic Alliance

Through its history, coopetition defined as simultaneous pursuit of cooperation and competition [START_REF] Gnyawali | Co-opetition between Giants: Collaboration with Competitors for Technological Innovation[END_REF] faced and still facing a number of questions related to the borders of the construct or more precisely what constitutes coopetition? [START_REF] Walley | Coopetition: An Introduction to the Subject and an Agenda for Research[END_REF][START_REF] Zineldin | Co-opetition: The Organisation of The Future[END_REF].

A number of studies have been done to answer these questions. Some researchers pointed out to limits in the existent paradigms 2 in addressing coopetition [START_REF] Lado | Competition, Cooperation, and the Search for Economic Rents: A Syncretic Model[END_REF][START_REF] Padula | Untangling the Rise of Coopetition: The Intrusion of Competition in a Cooperative Game Structure[END_REF]. Neither the competitive nor the cooperative paradigm is capable to provide a sufficient understanding of coopetition.

A competitive paradigm argues that competition generates economic efficiency or competitive advantages in fundamentally three ways: (a) it enables firms to optimally allocate scarce resources; (b) it provides the impetus for innovation and entrepreneurship [START_REF] Nelson | Why Do Firms Differ Matter, and Why Does It Matter?[END_REF][START_REF] Schumpeter | The Theory of Economic Development[END_REF]; and (c) it reduces transaction costs between exchange parties [START_REF] Williamson | The Economic Intstitutions of Capitalism[END_REF]. These advantages are materialized and drawn from an advantageous position in an industry or superior products to customers relative to competitors [START_REF] Porter | Competitive Advantage[END_REF]. Competition is seen as a zero-sum game (win-lose/lose-win game) [START_REF] Brandenburger | Co-opetition[END_REF], where a rise in individual profit comes only at the expense of rival firms.

The limits of this vision is related to the underestimation of the positive interdependences of cooperation [START_REF] Brandenburger | Co-opetition[END_REF][START_REF] Padula | Untangling the Rise of Coopetition: The Intrusion of Competition in a Cooperative Game Structure[END_REF].

A cooperative paradigm emphasizes the development of collaborative advantage or relational rents [START_REF] Dyer | Cooperative Strategy and Sources of Interorganizational Competitive Advantage[END_REF]. Within this paradigm, the business world is composed of a network of interdependent relationships developed and fostered through strategic collaboration with the goal of deriving mutual benefits [START_REF] Borys | Hybrid Arrangements as Strategic Alliances: Theoretical Issues in Organizational Combinations[END_REF][START_REF] Miles | Organizations: New Concepts for New Forms[END_REF]. Cooperation as a positive-sum-game (or a win-win game) improving shared interests such as the potential demand for products and market size [START_REF] Brandenburger | Co-opetition[END_REF][START_REF] Padula | Untangling the Rise of Coopetition: The Intrusion of Competition in a Cooperative Game Structure[END_REF]. The limits of this paradigm is the underestimation of the negative interdependences of cooperation [START_REF] Padula | Untangling the Rise of Coopetition: The Intrusion of Competition in a Cooperative Game Structure[END_REF].

2 A paradigm is the philosophical stance taken by the researcher that provides a basic set of beliefs that guides action (Denzin and Lincoln, 1994). It defines a basic set of beliefs that guides action. It defines, for the holder, "the nature of the world, the individual's place in it, and the range of possible relationships to that world" (Denzin and Lincoln, 1994: 107). These researchers call paradigm as the "net that contains the researchers' epistemological, ontological , and methodological premises" (Denzin and Lincoln, 1994: 13). [START_REF] Padula | Untangling the Rise of Coopetition: The Intrusion of Competition in a Cooperative Game Structure[END_REF] view coopetition as a synthesis of the two paradigms: "The intrusion of competition in a cooperative game structure". Coopetition is seen as a variablepositive-sum game or a win-win-win game because it includes simultaneously characteristics of cooperative and competitive games (Okura, 2007: 56). Some researchers propose a multiparadigm approach which combines strategic positioning, the resource-based view and game theory to study coopetition [START_REF] Clarke-Hill | The Paradox of Co-operation and Competition in Strategic Alliances: Towards a Multi-Paradigm Approach[END_REF]. According to this research, a multi-paradigm approach enables a more complicated understanding of the coexistence of cooperation and competition in coopetition (see Figure 1). Hill et al., 2003: 11) Another issue that has to be discussed in order to delimit coopetition is the multilevel nature of coopetition. In their contribution, Bengtsson et al. (2010b) highlighted the multidisciplinary approach of prior research on coopetition and that scholars in different disciplines tend to focus on different levels of analysis. This difference in disciplines guides scholars to focus on distinct drivers, processes, and outcomes of coopetition. The authors distinguish between: 1) coopetition at the individual level where coopetition takes place among individuals, 2)

coopetition at the organizational level where coopetition takes place between groups or departments, 3) coopetition at the inter-organizational level where organizations are involved simultaneously in cooperation and competition, and 4) coopetition at the network level where coopetition takes place among many actors in a network such as coopetition within and between industrial districts. These levels are not independent from each other but there is interplay and interdependencies between the levels (see Figure 2). In our research we focus on coopetition at the inter-organizational level.

Figure 2 Coopetitive Interaction across Multiple Levels Source (Bengtsson et al., 2010b: 35) Final front of delimitation includes the distinction of coopetition from similar constructs such as collusions and strategic alliances. For a long time, coopetition was considered as anticompetitive or collusion according to the competitive paradigm [START_REF] Jorde | Innovation and Cooperation: Implications for Competition and Antitrust[END_REF].

For [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF] the cooperation element in collusion aims at appropriating value illegally from other stakeholders (mainly customers, as in the case of cartels), whereas the cooperation element in coopetition aims creating value for all stakeholders by pooling competitors' complementary resources. [START_REF] Rusko | Exploring the Concept of Coopetition: A Typology for the Strategic Moves of The Finnish Forest Industry[END_REF] makes the distinction clear between coopetition and collusion based on two dimensions: 1) the purpose of the relationship (producer's vs customers' surplus) and 2) the activities where the relationship takes place (downstream vs upstream activities).

Whereas in collusion benefit goes to firms by increasing producer surplus through rises in price and the power of monopoly, consumers are penalized by the decreasing of consumer surplus. This leads to a decrease in total surplus or social welfare. In coopetition, firms cooperate not just to their mutual benefit but also to the benefit of consumers. In this instance, 'coopetitive' collaboration produce a 'win-win-win' situation [START_REF] Okura | Coopetitive Strategies of Japanese Insurance Firms[END_REF][START_REF] Walley | Coopetition: An Introduction to the Subject and an Agenda for Research[END_REF].

At activities level, collusion takes place in downstream activities such pricing while coopetition assume that cooperation occurs in upstream activities such as in R&D and competition in downstream activities.

Strategic alliances have also to be distinguished from coopetition. For [START_REF] Bengtsson | Tension in Coopetition[END_REF] strategic alliances are associated with cooperation. They build their argument on [START_REF] Jorde | Innovation and Cooperation: Implications for Competition and Antitrust[END_REF] who defined alliances as bilateral or multilateral relationships characterized by the commitment of two or more partner firms to a common goal. So, strategic alliance is nearer to cooperation than competition.

In sum, a strategic alliance is coopetitive if it includes competitive moves, and collusion is coopetitive if the firms involved compete with regard to at least one strategic variable (e.g., quality, brand, or flexibility) [START_REF] Rusko | Exploring the Concept of Coopetition: A Typology for the Strategic Moves of The Finnish Forest Industry[END_REF] (see Figure ,3). The first one is given by [START_REF] Brandenburger | Co-opetition[END_REF] who define coopetition as a relationship in which competing firms first cooperate with each other to jointly create value and a bigger market, and then individually compete for the created value. This definition is from a game theoretical perspective and is based on two coordination games that are prisoner's dilemma and the stag hunt3 (Ritala and Hurmelinna-Laukkanen, 2009). [START_REF] Brandenburger | Co-opetition[END_REF] present coopetition as a revolutionary mind-set that combines cooperation and competition. They proposed the value net (see Figure 4) as a tool for mapping the set of competitive and cooperative relationships that a company is embedded in. In effect, the value net adds a sixth force, products and resources complements, to the conventional analysis of Porter [START_REF] Brandenburger | Co-opetition[END_REF][START_REF] Porter | Competitive Advantage[END_REF].

Figure 4 The Value Net Source (Brandenburger and Nalebuff, 1996: 30) In addition, the PARTS framework:, a mnemonic for Players, Added value, Rules, Tactics, and Scope, allows: analysis of the identities and incentives of current and potential players, the value contributed by each (including firm itself), how the game is structured and played, the perceptions and mental models of the players, and the boundaries of the game as well as how game are linked to one another [START_REF] Brandenburger | Co-opetition[END_REF][START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF].

The second definition of coopetition is given by (Bengtsson andKock, 1999, 2000) as a process of simultaneous collaboration and competition between two firms and the different parts of the relationship are divided between activities. This means that competitors will collaborate in some activities while they are still competing in other ones. Rival are more rationality makes it tempting to defect to another prisoner and thereby to collect a bigger payoff (a shorter sentence or freedom). Skyrms (2004: 1) describes the game of the stag hunt as follows: ''Let us suppose that the hunters each have the choice of hunting hare or hunting deer. The chances of getting a hare are independent of what others do. There is no chance of bagging a deer by oneself, but the chances of a successful deer hunt go up sharply with the number of hunters. A deer is much more valuable than a hare.'' It is obvious that in this game cooperation leads to a bigger payoff than competing from the perspective of both players (Ritala and Hurmelinna-Laukkanen, 2009). likely to collaborate on upstream activities such as in R&D than on downstream activities such as in marketing (Bengtsson andKock, 1999, 2000;[START_REF] Oliver | On The Duality of Competition and Collaboration: Network-Based Knowledge Relations in The Biotechnology Industry[END_REF] 4 . [START_REF] Bengtsson | Cooperation and Competition in Relationships between Competitors in Business Networks[END_REF] positioned coopetition among four possible horizontal relationships that a firm can hold with its competitors: coexistence, cooperation, competition and coopetition. According to firm's relative position in its industry and its need for external resources firm will choose among these four different relationships (see Table 1).

Relative position in the industry

Strong Weak

Need for external resources

Strong Coopetition Cooperation

Weak Competition Coexistence

Table 1 Horizontal Relationships between firms Source adapted from [START_REF] Bengtsson | Cooperation and Competition in Relationships between Competitors in Business Networks[END_REF] One difference between these two definitions is the notion of competitor. In the first one, firm is viewed as a competitor if customers value its product less when they have the other firm's product than when they have its product alone [START_REF] Brandenburger | Co-opetition[END_REF]. In the second one, competitor is " a firm operating in the same industry, offering similar products, and targeting similar customers" (Chen, 1996: 104). One similarity between these definitions is paradox of value creation/appropriation inherent to the coopetitive relationships.

The definition of Bengtsson andKock (1999, 2000) is suitable for local microscopic analysis of coopetition as a relationship because it permits at one moment of time to study cooperative/competitive interaction of coopetition while the definition of [START_REF] Brandenburger | Co-opetition[END_REF] is more suitable for dynamic environments where all actors are competitors for value and where the definition of who is a competitor is changeable. [START_REF] Baumard | An Asymmetric Perspective on Coopetitive Strategies[END_REF] resume this contradictory situation by the following quote: "A competitor who was not a competitor, seeing and not seeing a partner that was not a partner, perched on an advantage that was not an advantage, did and did not launch an offensive that was not offensive!" (Baumard, 2009: 11). 4 Zineldin (2004) takes a relational perspective and defines coopetition as an ongoing relationship between different independent organisations (partners) which cooperate and at the same time which each other. In this definition author go beyond the definition of Bengtsson andKock (1999, 2000) and adds that "partners have common vision and goal and that the legal and organisational form of relationship can range from handshake agreements to licensing and equity joint ventures. In addition, partners are willing to cooperate and compete with each other on the basis of mutual commitment and trust, and mutual sharing of information, risks and rewards. A growing interdependence among key strategic partners is vital to continued strategic relationship" (Zineldin, 2004: 782).

In addition to the previous definitions, other researchers took a process perspective in defining coopetition as a relationship where the cooperative/competitive interaction unfold over time (Bengtsson et al., 2010b;[START_REF] Tidström | Perspectives on Coopetition on Actor and Operational Levels[END_REF]. In this perspective, coopetition is viewed via two continuum approach where cooperation and competition are two different interactions proceeding in parallel within a coopetitive relationship (Bengtsson et al., 2010a). In this approach, different levels of cooperation and competition could coexist5 (see Figure 5).

Figure 5 One Continuum versus Two Separate Continua Coopetition

Source (Bengtsson et al., 2010a: 199) Through this research, we adopt a relational perspective where coopetition is defined as: "A paradoxical relationship that emerges when two or more rival firms cooperate in some activities, and at the same time compete with each other in other activities" (Bengtsson and Kock, 2000: 412) and we view coopetition via two continuum approach.

So in order to better understand coopetition, we need to go beyond definition via the understanding of coopetition main characteristics: paradox and value creation/appropriation duality. appropriation [START_REF] Brandenburger | Co-opetition[END_REF]. This contradiction leads to knowledge sharing/ protection dilemma [START_REF] Bouncken | Innovation in Knowledge-Intensive Industries: The Double-Edged Sword of Coopetition[END_REF]. Second, short-term versus longterm orientation of partners/rivals. This contradiction leads to different partners commitments in coopetition: one partner seek a long-term relationship while the other act opportunistically to secure short-term gains (Das and Teng, 2000a).

Paradox and Value in Coopetition

Raza-Ullah et al. (2014) show that different contextual factors generate forces to create external and internal boundaries of paradox in coopetition. From one side, internal boundaries separate the two contradictory elements/dualities. From the other one, external ones unify the two contradictory elements, or juxtapose opposing dualities. These two boundaries are necessary conditions for the materialization and sustenance of paradox in coopetition. These factors could be classified as industrial, relational and firm-specific ones: for example, short product life cycles, technological convergence, and high R&D costs [START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF][START_REF] Luo | A Coopetition Perspective of Global Competition[END_REF]. A number of researches have studied these dualities or competing forces in strategic alliances. As similar terms exist in literature which may lead to misunderstand its meanings Table 2 distinguishes paradox from similar organizational tensions.

Paradox 6

Contradictory yet interrelated elements (dualities) that exist simultaneously and persist over time; such elements seem logical when considered in isolation, but irrational, inconsistent, and absurd when juxtaposed.

Dualities (A and B) -Opposites that exist within a unified whole:

-internal boundary creates distinction and highlights opposition -external boundary encourages synergies by 6 When we talk about paradox, we have to distinguish among rhetorical, logical and social meanings of paradox (Poole and Van de Ven, 1989: 563:564): "In rhetorical studies, paradox distinguishes a trope which presents an opposition between two accepted theses. Ex: the Elizabethan rhetorician Sherry wrote "he always is an enemy to his own plans, yet he claims to be a friend to other men's." The rhetorical paradox is intended to cause the audience to reconsider set of opinions or to throw into contrast taken-for-granted presumptions. Its impact stems from its shock value. Logical paradox consists of two contrary or even contradictory propositions to which we are led by apparently sound arguments. One famous logical paradox is the Liar one, first studied by the Megaric philosophers around 400 B.C. If someone says, "I always lie," how are we to understand this statement? It seems both true and false. Much effort has been devoted to resolving or understanding paradoxes, because they divulge inconsistencies in our logic or assumptions. They present opportunities to discover different assumptions, shift perspectives, pose problems in fundamentally different ways, and focus on different research questions. Social scientific paradoxes tend to be looser: The opposing terms are often somewhat vague, and instead of logical contradictions, tensions and oppositions between incompatible positions must be considered. Further, whereas logical paradoxes exist in timeless, abstract thought, social paradoxes are about a real world, subject to its temporal and spatial constraints". It is this social paradox that is inherent to coopetition and lead as we will see to the coopetitive tensions.

constructing the unified whole Dilemma

Competing choices, each with advantages and disadvantages.

Paradoxical when options are contradictory and interrelated such that any choice between them is temporary and tension will resurface.

Dialectic

Contradictory elements (thesis and antithesis) resolved through integration (synthesis), which, over time, will confront new opposition.

Paradoxical when elements are both contradictory and interrelated.

Because synthesis stresses their similarities, neglecting valued differences, integration is temporary. The need for disparate qualities persists such that synthesis gradually favours one over the other (i.e., C and D retain core characteristics of A and B, respectively).

Table 2 Distinguishing among Organizational Tensions

Source (Smith and Lewis, 2011: 387) From a dialectical view, Das and Teng (2000) distinguish between three pairs of competing forces in strategic alliances: 1) cooperation versus competition, 2) rigidity versus flexibility, and 3) short-term versus long-term orientations that will lead to internal tensions and consequently to instability and termination of strategic alliance in the case they were not balanced and managed well. Competition refers to pursuing one's own interest at the expense of others, cooperation is the pursuit of mutual interest and common benefits. Rigidity refers to the characteristics of mutual dependence and connectedness whereas flexibility enhances the capacity of partners to adapt without the restriction of rigid arrangements. Finally, short-term orientation views collaboration as transitional with a demand for quick and tangible results whereas long-term orientation considers alliances as semi-permanent entities and gives more commitment to collaboration. De Rond and Bouchikhi (2004) complete these three couples of competing forces by others that could take place in strategic alliances (see Figure 6).

Literature on paradox classifies these contradictory forces in four types of paradox that represent core activities and elements of organizations: learning (knowledge), belonging (identity/interpersonal relationships), organizing (processes), and performing (goals) [START_REF] Lewis | Exploring Paradox: Toward a More Comprehensive Guide[END_REF][START_REF] Lüscher | Organizational Change and Managerial Sensemaking: Working through Paradox[END_REF]. If we want to give examples of these paradoxes: an example of paradoxes of learning is innovation vs replication, paradoxes of belonging collectivism vs individualism, paradoxes of organizing emergence vs design and paradoxes of performing autonomy vs control.

According to [START_REF] Ford | Organizational Change In and Out of Dualities and Paradox[END_REF] the forms of paradoxical construction can be distinguished according to directional dualities (horizontal and vertical) and time dualities (synchronic or diachronic) (see Table 3). So, paradox may stem from the collapse of a diachronic duality into a synchronic duality, and at worst, from the collapse of a diachronic and vertical duality into a synchronic and horizontal duality. The paradox of cooperation and competition in coopetition stems from the collapse of a diachronic duality into a synchronic one at the same level [START_REF] Clarke-Hill | The Paradox of Co-operation and Competition in Strategic Alliances: Towards a Multi-Paradigm Approach[END_REF]. [START_REF] Ford | Organizational Change In and Out of Dualities and Paradox[END_REF] The persistence of these dualities of contradictory forces leads to the emergence of tensions.

In coopetition, tension is the consequence of this interaction with contradictory logics (i.e., cooperation and competition) that is experienced by individuals at different levels. Tension comprises simultaneously holding positive and negative emotions or what is known as Source (De Rond and Bouchikhi, 2004: 66) emotional ambivalence 7 . Emotional ambivalence not only exists but also preponderates at different levels [START_REF] Raza-Ullah | The Coopetition Paradox and Tension in Coopetition at Multiple Levels[END_REF]. Previous research showed that the outcomes of coopetition depend on how coopetitive tensions are managed [START_REF] Tidström | Managing Tensions in Coopetition[END_REF].

Poole and [START_REF] Poole | Using Paradox to Build Management and Organization Theories[END_REF] identified four strategic responses to tensions: (1) acceptance, keeping tensions separate and appreciating their differences; (2) spatial separation, allocating opposing forces across different organizational units; (3) temporal separation, choosing one pole of a tension at one point in time and then switching; and (4) synthesis, seeking a view that accommodates the opposing poles. In this frequently used typology, the first strategy focuses on acceptance, whereas the last three seek to resolve the underlying tensions.

From their side, Das and Teng (2000) defend a balancing strategy where neither of the contradictory forces dominates over the other. More precisely, when there is a balance the strength of competing forces are at similar levels (high-high or low-low). When partners achieve a balance between all these pairs of competing forces, the alliance will be stable and will achieve its objectives. When one force gathers enough power to dominate over its competing one, the alliance will into either to merger/acquisition or to the dissolution. Das and Tang arguments have been criticized for attributing higher value to stability than change by indicating that partner should balance the contradictory forces that may unsettle the status quo. By doing this Das and Tang contradict the dialectical perspective by giving normative assumptions as to which states of social phenomena are better or more desirable than others (De Rond and Bouchikhi, 2004: 59). [START_REF] Tidström | Managing Tensions in Coopetition[END_REF] addresses coopetitive tensions with a conflict management lenses. In her article, [START_REF] Tidström | Causes of Conflict in Intercompetitor Cooperation[END_REF] shows that causes of inter-competitors cooperation conflicts/tensions could be devised into operational, normative and strategic and they are positioned at three levels: organizational, relational and external actors (suppliers, salesmen and institutional). At organizational level, conflicts' causes could be operational or normative. Operational causes are: me-too products (product copies, copies of advertisements and trademarks), differing size and differing channels. Normative ones are: self-preservation (different perceptions of control and individualism/togetherness). At relational level, conflicts causes are normative and strategic. Normative causes are: incompatible systems and routines which are related to the 7 Emotional ambivalence is simultaneous experience of positive emotions (e.g., excitement and happiness) and negative emotions (e.g., frustration and sadness) concerning an event or a phenomenon [START_REF] Fong | The Effects of Emotional Ambivalence on Creativity[END_REF]. It develops both in the relationship (i.e., inter-organizational level) and inside the organization at individual and/or inter-unit levels. Furthermore, the intensity of ambivalence and its persistency at different levels varies depending on the coopetition context and the resultant paradox [START_REF] Raza-Ullah | The Coopetition Paradox and Tension in Coopetition at Multiple Levels[END_REF].

tradition of a company, or more or less established ways of thinking and doing. Strategic ones are: incompatible goals, role-confusion and head-hunting. At external level, several third actors affecting conflict in inter-competitor cooperation. These actors are suppliers, salesmen, customers and political actors (product of poor quality had delivered late from a supplier or the role of institution in the case of forced coopetition). The author concludes that the type of cooperation between competitors (less/more cooperative or voluntary/forced 8 ) seems to be an explaining factor for the types of causes of conflict occurring. Consequently, based on Bengtsson et al.(2010b)'s findings that relates styles of tensions management to the nature of the relationship as an underlying factor that influences on tensions, [START_REF] Tidström | Managing Tensions in Coopetition[END_REF] proposes three styles for tensions management: collaboration, competition or avoidance. In the case of high cooperation and low competition/voluntary coopetition the three tensions management styles are mobilized according to the nature of tension. Collaboration was mobilized in order to work through tensions related to field of activity. More precisely, these tensions emerged when two of the firms involved in coopetition decided that it would be better to refocus their activity in order to concentrate on their core competencies i.e. transform coopetition from horizontal to a vertical one. The rival/partners faced suspicions of the requirement that a company had to stop manufacturing and selling its product to its customers. So, by collaborating together they eliminated suspicions and transformed the situation to a win-win one. A similar process was proposed by [START_REF] Lüscher | Organizational Change and Managerial Sensemaking: Working through Paradox[END_REF] for working thorough and sense-making of paradox via collaboration. Other partner/rivals could not work through paradoxical situation so they moved to competition in order to resolve their conflict/tensions.

Apart from two cases, all the conflicts/tensions in coopetition were resolved via competition or avoidance 9 which means that there was neither acceptance nor resolution or synthesizing of competing forces behind tensions. This put these styles of tension management in a dialectical tradition where one force dominates the other (either cooperation or competition) which is in parallel with (Das and Teng, 2000a;[START_REF] De Rond | On the Dialectics of Strategic Alliances[END_REF]. [START_REF] Fernandez | Sources and Management of Tension in Co-opetition Case Evidence from Telecommunications Satellites Manufacturing in Europe[END_REF] show that coopetitive tensions appear at three levels: interorganizational, intra-organizational and inter-individual for different causes. According to their causes, different strategies exist to manage these tensions. At inter-organizational level, strong and intense tensions arose from the dilemma between value creation and value appropriation. These tensions are related to the capture of the jointly created value by both 8 Types of coopetition according to the degree of competition and cooperation between rival/partners or what trigger coopetition i.e. the distinction between voluntary or deliberate coopetition will be discussed in section 5. 9 According to author avoidance and competition are quite similar in the study.

partners which is the source of conflict. The management of this type of tensions is confined to a third party (two institutional actors) who played a mixed role that led to reduce or intensify these tensions. From one hand, the role of third party was to coordinate and organize the coopetitive program. For example, some tensions related to late delivery were managed through a collaborative manner by working together in order to find technical or financial solutions. Other problems, related to collective/individual duality, were managed through budget control by checking if the money was invested to advance program objectives. On the other hand, because of differences between the two institutional actors about the focus of the program (French vs European), manufacturers benefitted from this conflict to compete against each other which intensified tensions between partners/rivals. At intra-organizational level, combination of two distinct industrial approaches and the protection/sharing dilemma was the major causes of tensions at this level. At inter-individual level, tension appeared between individuals within the project-team because as members came from competing companies, they had difficulties in seeing each other as a partner. Rival/partners constituted a second team (two project managers, one from each firm) to manage tensions arised at these two levels. The involvement and the actions undertaken by project managers were essential for the program success. Project managers assumed were decentralized and autonomous to decide between sharing and protecting strategic information. In sum, a division could be observed in the management of coopetitive tensions. At a first level, the ordering party directed the competition between manufacturers and forced them to co-ordinate their activities. At a second level, project managers coordinated the activity by simultaneously managing both the competition and the collaboration. Both levels were structured to contribute together to the management of coopetitive tensions. This study constitutes one of few studies that showed the existence and persistence of coopetitive tensions at different organizational levels. Moreover, this study points out that two principles: integration and separation 10 , studied independently in previous research, could be combined in order to manage coopetitive tensions effectively (see Figure 7).

10 By integration principle, authors mean viewing competition and collaboration as simultaneous forces and the need to adopt more holistic and integrative mechanisms [START_REF] Chen | Reconceptualizing the Competition-Cooperation Relationship A Transparadox Perspective[END_REF][START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF]. By separation principle, a functional or a product-market separation is necessary for the management of cooperation and competition [START_REF] Bengtsson | Coopetition" in Business Networks-to Cooperate and Compete Simultaneously[END_REF][START_REF] Dowling | Multifaceted Relationships Under Coopetition: Description and Theory[END_REF]. The authors consider confining tensions management to a third party as a type of separation. Source (Fernandez et al., 2014: 225) 

Value Creation/Appropriation Duality in Coopetition

As we have noticed above value is an important element in coopetition especially, value creation/appropriation duality. So what do value, its creation and appropriation mean? [START_REF] Bowman | Value Creation Versus Value Capture: Towards a Coherent Definition of Value in Strategy[END_REF] introduced two types of value at organizational level: Use Consequently, it can be argued that value creation depends on "the relative amount of value that is subjectively realized by a target user (or buyer) who is the focus of value creationwhether individual, organization, or society-and that this subjective value realization must at least translate into the user's willingness to exchange a monetary amount for the value received" (Lepak, Smith, and Taylor, 2007: 182).

Two characteristics, novelty and appropriateness, explain how creative acts are evaluated by judges [START_REF] Amabile | Creativity in Context: Update to "The Social Psychology of Creativity[END_REF]. This means that the greater the perceived novelty and appropriateness of the task, product, or service under consideration, the greater the potential use value and exchange value to the user. Consequently, the value creation process is subjective and context-specific. It is subjective because in order for the user to evaluate the novelty and appropriateness (value), he must possess specialized knowledge of both the entity under evaluation and the alternatives that exist at a given time. Additionally, this knowledge will help him to understand the meaning of the product in a specific context. Finally, the evaluation of novelty and appropriateness can't be disassociated from the social or cultural context in which it is evaluated [START_REF] Lepak | Introduction to Special Topic Forum Value Creation and Value Capture : A Multilevel Perspective[END_REF]. So, the kind of value that is created, how it is perceived as valuable, and the processes by which this value is created, depends on the source/level of analysis which originates the production of value. In this context, the authors distinguish between individual, organizational and societal sources of value creation.

Two mechanisms for value capturing were presented in the literature: competition and isolating mechanisms [START_REF] Lepak | Introduction to Special Topic Forum Value Creation and Value Capture : A Multilevel Perspective[END_REF]. Competition can explain how value slips 11 away from the creator to be shared with other competitors and users. A consequence of competition (increased supply) is that exchange value (price) will decline to the point where supply equals demand. In contrast, an isolating mechanism is any knowledge, physical, or legal barrier that may prevent replication of the value-creating (new) task, product, or service by a competitor.

By attempting to prevent competitors from imitating their resources and capabilities through isolating mechanisms (e.g. patents, causal ambiguity, trademarks…etc.), firms keep on appropriating value by employing and using their resources and capabilities.

In coopetition, two or more partners/rivals and because of their strong interdependencies engage collectively to create value, while value appropriation is achieved by each of them at an individual scale 12 . Examples of value appropriation strategies are competition in markets (e.g. the introduction of products based on the jointly developed technology) or higher order learning processes (e.g. learning races in alliances). [START_REF] Ritala | Untangling the Value-Creation and Value-Appropriation Elements of Coopetition Strategy: A Longitudinal Analysis on The Firm and Relational Levels[END_REF] distinguished between value creation/appropriation objectives and logics at relational and firm-level strategies 13 (see Table 4). Authors show that both value creation and value appropriation are affected by relational and firm-level strategies in various ways. The interplay of these 11 Value slippage is when the party creating the value does not retain all the new value that is created-occurs when use value is high while exchange value is low. 12 Ritala and Hurmelinna-Laukkanen ( 2009) defined value creation as the total sum of value that is created in the course of innovation activities. This value is generated collectively in joint innovation efforts, thereby combining the assets of different stakeholders. While value appropriation is defined as the individual share of the value that a firm can capture from generated innovations. Authors indicated that individual, firm-specific factors will have an important role in determining who gets the most value. 13 Relational strategy builds-on through an interactive process involving different organizational actors and refers to the collaboratively planned activities aimed at achieving the ''relational rents'' that are distributed among the involved actors. The firm-level strategy is formulated within the firm, and focuses on utilizing external relationships in order to create value for the firm itself and its customers, and to eventually reap profits through leveraging the alliances and networks in which it is embedded [START_REF] Ritala | Untangling the Value-Creation and Value-Appropriation Elements of Coopetition Strategy: A Longitudinal Analysis on The Firm and Relational Levels[END_REF].

concepts is dynamic in that both evolve over the course of the relationship, and that this is likely to have effects on relational as well as firm-level strategies. 14 Inter-organizational relationships (IORs) are relatively enduring transactions, flows, and linkages that occur among or between an organization and one or more organizations in its environment (Oliver, 1990: 241). [START_REF] Oliver | Determinants of Interorganizational Relationships: Integration and Future Directions[END_REF] IORs in order to enhance stability (predictability). From this perspective, IORs serve as coping strategies to forestall, forecast, or absorb environmental uncertainty 15 in order to achieve an orderly, reliable pattern of resource flows and exchanges. Finally, IORs are formed for purposes of increasing legitimacy 16 . They can originate from an organization's motives to demonstrate or improve its reputation, image, prestige, or congruence with prevailing norms in its institutional environment. Organizations will seek to enter in a relationship with organizations whose level of legitimacy is perceived by the focal organization to be considerably higher than its own.

Necessity is the only one of these determinants that prompts ties mandated by legal or regulatory requirements, but the other ones lead to cooperative ties that organizations voluntarily initiate to address specific needs resulting from their external interdependence. It is important to be noted that although each one of these determinants constitutes a sufficient and separate cause for IORs formation, multiple determinants could interacts concurrently and intervene in the decision of an organization to form a relation with other organizations. The 15 According to [START_REF] Oliver | Determinants of Interorganizational Relationships: Integration and Future Directions[END_REF] environmental uncertainty is generated by resource scarcity and by a lack of perfect knowledge about environmental fluctuations, availability of exchange partners, and available rates of exchange in an inter-organizational field. 16 Legitimacy stems from conforming to prevailing norms, rules, beliefs, or expectations of external constituents.

force of these determinants is that they combine insights from different theoretical approaches which constitute different paradigms (e.g. TCE, institutional theory, social capital theory and others) and show that they could coexist to understand the formation of IOR.

In their work on the genesis of inter-organizational relationships, [START_REF] Gulati | Where Do Interorganizational Networks Come From?[END_REF] blend resource dependency with social network theory in order to understand how organizations choose with whom to form a relationship. More precisely, they showed that exogenous factors related mainly to resource dependency tradition may help us to determine if an organization should enter in a relationship, but elements related to the social structure where organization is inserted will help them to choose with whom to collaborate. So, organizations will form relationships with other organizations to manage their dependence on other organizations in their environment and attempt to mitigate the uncertainty generated by that dependence. Consequently, resource-dependence is an enactment process that mediates between environmental demands and organizational action (Pfeffer and Salancik, 1978: 71).

But in order to decide with whom to collaborate, organizations need to obtain information about the competencies, needs, and reliability of potential partners; they tend to create stable, preferential relationships characterized by trust and rich exchange of information with specific partners. Organizations resort to that network for cues on their future alliance decisions, which are thus more likely to be embedded in the emerging network. Over time, this emerging network will become mature17 one and so will be the repository of information on potential partners. The information that flows through the network will be not only trustworthy but is also timely, helping organizations to decide with whom to form new alliances.

An important point in this research is the interactive side between social structure and social action. The social structure of inter-organizational relations as a "macro" phenomenon emerging out of the "micro" decisions of organizations seeking to gain access to resources and to minimize the uncertainty associated with choosing alliance partners.

So the probability of relationships formation between organizations is enhanced by the interdependence, the number of prior direct relationships (relational embeddedness), the number of prior indirect relationships (structural embeddedness), and the combined network centrality (positional embeddedness) between those organizations. While network differentiation (maturity) impact positively the probability of relationship formation, the transformation of emerging network into mature one will reduce the role played by strategic interdependence and enhances the role of combined centrality on relation formation probability. One explanation of this the increasing maturity of the network enables organizations to use this network as a source of information for their future partnerships, which mitigates the effects of exogenous interdependence on the formation of new relationship.

In a subsequent work Ahuja (2000) highlighted that neither the strategic or resource needs of firms nor the social structure are able to predict the formation of inter-organizational linkages.

Linkage formation is systematically related to both inducements and opportunities. The possession of technical, commercial, and social capital-three tenure-related advantagessignificantly influence both the linkage formation inducements and opportunities facing firms.

In addition, firm's creation of an important invention provides an additional path to linkage formation for firms that lack the three tenure-based advantages. [START_REF] Dowling | Multifaceted Relationships Under Coopetition: Description and Theory[END_REF] in their study of coopetition as multifaceted relationship18 used resource dependence and transaction cost theory in order to consider the antecedents for the formation of these relationships. Based on resource dependence theory, they indicated that some external factors or structural characteristics (concentration, munificence, and interconnectedness) in addition to some internal factors related to transaction cost theory (Importance of resources, asset specificity and opportunism) could lead to the formation of coopetition. To start by external factors, coopetition is more likely to be found in concentrated regulated and global industries and in less munificent environments. Concentrated industries tend to be dominated by large firms are involved with a greater number and variety of suppliers and buyers that may also be competitors. Less munificent environments are characterized by scarce resources which lead to increased conflict and interdependence between organizations in search for scarce resources. In hypercompetitive markets, one of the scarce resources is time needed to manufacture newly designed components or develop new generations of technology. Under these conditions, turning a competitor to a supplier may be the only realistic alternative. Interconnectedness refers to the number or patterns of linkages or connections between organizations at local and global level. This factor is in parallel with necessity in [START_REF] Oliver | Determinants of Interorganizational Relationships: Integration and Future Directions[END_REF] which is related to legally mandated inter-organizational relationships that is a major reason for many multifaceted relationships partnerships with Chinese competitors is an example of these regulations. At the level of internal environmental factors, certain resources are of critical importance to an organization or represent large percentage of inputs or outputs. These firms are more likely to develop multifaceted buyersupplier relationships. When assets become specified to a certain transaction, switching costs become higher and exit from these relationships are more difficult. Such assets may make it difficult for a firm to find a new buyer or supplier even if its partner's strategy change and it becomes a competitor. Specialized assets may also lead to opportunistic behaviour. The more specialized the component the more information the supplier/competitor can gather. By using a competitor as a supplier, a firm may unintentionally be signalling the competitor when new product development is under way. So supplier firms seeking to gain thorough opportunism form multifaceted relationships.

Multiple researches tried to understand what leads competitors to collaborate together. [START_REF] Tether | Who Co-operates for Innovation, and Why: An Empirical Analysis[END_REF] indicated that competitors collaborate together to set standards, to learn more about their rivals' competencies [START_REF] Hamel | Collaborate with Your Competitors and Win[END_REF] and to face common problems outside the realms of competition as dealing with regulations and regulatory change with respect to pollution controls. [START_REF] Fjeldstad | Strategic Action in Network Industries: An Empirical Analysis of the European Mobile Phone Industry[END_REF] studied the impact of environmental factorsincreases in market penetration, market and concentration will increases the probability of a competitor to take a strategic cooperative action. [START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF] argued that coopetition between SME's is driven by short product life cycle, technological convergence and high R&D cost in high-tech industries 19 . Short product life cycles require companies to reduce time to market in order to launch their products at the right time to get reasonable profits during the useful lifetime of a product. Additionally, rival firms try to shape emerging industry structures and standards required to support their development and diffusion and that the creation of new industry structures and standards offers rivals an opportunity to build their technological attributes directly into society as institutional rules. Finally, when technological uncertainty is high coopetitive relationship is an effective way to combine R&D expenses, expertise and risks. The authors indicated that SME's choose with which competitor to collaborate based on traditional determinants related to relational strategies:

19 All these factors has been discussed before by [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF]. For them high-tech industries have some characteristics that lead to the prevalence of coopetition strategy. Such characteristics include many features of network economics-the presence of network externalities, the importance of complements, as well as patterns of geographic aggregation (e.g., Silicon Valley) that facilitate intense personal interaction between rivals. It could also be in fast-paced industries with uncertain technology futures, the incentive to cooperate may be greater than in other contexts.

complementarities between partners, costs and risks sharing arguments [START_REF] Carayannis | Strategy, Structure, and Performance Issues of Precompetitive R&D Consortia: Insights and Lessons Learned From SEMATECH[END_REF], and similar or overlapping resources.

It is the meeting between these contextual and firm's specific characteristics that will lead firms to choose collaboration with their rivals or not. This is in parallel with Ahuja (2000) argument indicating that linkage formation behaviour is systematically related to both inducements and opportunities.

Consequently, coopetition strategy will be chosen if its expected value is positive and greater than the expected value of any other type of governance alternatives designed to achieve the same purpose [START_REF] Borys | Hybrid Arrangements as Strategic Alliances: Theoretical Issues in Organizational Combinations[END_REF][START_REF] Williamson | Hierarchies, Markets and Power in the Economy: An Economic Perspective[END_REF]. More precisely, partners' expectation of future value creation and capture are influenced by considerations of fairness [START_REF] Ariño | The Role of Fairness in Alliance Formation[END_REF] at negotiation and consequently at formation stage. Partners have to be convinced that the expected value produced by the collaboration is proportional to their contribution and the future partners will not detract value from the relationship. Only when these conditions are available competitors will form coopetitive relationships. Table 5 summarize coopetition drivers.

Drivers of Coopetition

Inter-organizational Drivers in General -Six determinants of relationship formation: necessity, asymmetry, reciprocity, efficiency, stability, and legitimacy [START_REF] Oliver | Determinants of Interorganizational Relationships: Integration and Future Directions[END_REF]. -Factors related mainly to resource dependency tradition [START_REF] Gulati | Where Do Interorganizational Networks Come From?[END_REF]. -Elements related to the social structure: the interdependence, the number of prior direct relationships (relational embeddedness), the number of prior indirect relationships (structural embeddedness), and the combined network centrality (positional embeddedness) between those organizations in addition to network maturity [START_REF] Gulati | Where Do Interorganizational Networks Come From?[END_REF][START_REF] Gulati | Social Structure and Alliance Formation Patterns: A Longitudinal Analysis[END_REF]. -The possession of technical, commercial, and social capital-three tenurerelated advantages-significantly influence both the linkage formation inducements and opportunities facing firms (Ahuja, 2000a). Coopetition-Specific Drivers -External factors or structural characteristics: concentration, munificence, market penetration and interconnectedness [START_REF] Dowling | Multifaceted Relationships Under Coopetition: Description and Theory[END_REF][START_REF] Fjeldstad | Strategic Action in Network Industries: An Empirical Analysis of the European Mobile Phone Industry[END_REF]) -In high-tech industries: short product life cycle, technological convergence, high R&D cost/risk, lobbying and learning (intelligence) [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF][START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF][START_REF] Tether | Who Co-operates for Innovation, and Why: An Empirical Analysis[END_REF]. 

Forms of Coopetition: Multiple Typologies for a Complex Phenomenon

Several typologies were proposed in the literature to characterize coopetition strategy. [START_REF] Dowling | Multifaceted Relationships Under Coopetition: Description and Theory[END_REF] proposed a typology for coopetition or what they name "multifaceted relationships". The first type is Buyers or suppliers in direct completion in the market-place.

The second type is buyers and suppliers in indirect competition. This type of relationship occurs when a firm is not in direct competition in the market-place with a supplier, buyer or partner but in indirect competition in other arena. Here, lobbying or legal actions is considered to be indirect competition because they don't affect directly the operations of the other firm but do pose a threat. The third type, partners in competition, exists when competing firms are involved in a partnership such as joint-venture, research consortium or licensing agreement. More precisely, partners pool resources to counter competitive threats from other sources.

In the same vein, [START_REF] Pellegrin-Boucher | Coopetitive Strategies In The ICT Sector: Typology and Stability[END_REF] added a dynamic aspect by investigating the evolution of coopetitive projects in ERPI industry. They distinguished between 1) coopetition with vertical cooperation. When two firms are involved in a vertical collaboration, then one of them decides to attack the market of its partner. However, their cooperation continues despite this decision, 2) Coopetition with horizontal cooperation. When two firms collaborate in the value-added chain of activities before or after the phase in which they directly compete, joining resources and competencies in the same area of expertise (see Figure 8). 6).

Number of Firms

Two

More than Two

Number of activities in the value chain

One

Simple dyadic coopetition

Simple network coopetition

Multiple

Complex dyadic coopetition

Complex network coopetition Table 6 Types of Coopetition Source (Dagnino and Padula, 2002: 15) [START_REF] Carayannis | Strategy, Structure, and Performance Issues of Precompetitive R&D Consortia: Insights and Lessons Learned From SEMATECH[END_REF] in their study of coopetition of SEMATECH program introduced what we can call forced coopetition where coopetition where induced and sustained due to institutional forces and public funding. While [START_REF] Mariani | Cooprtition as an Emergent Strategy[END_REF] introduced what he calls emergent coopetition where coopetition emerged as an unintended strategy and voluntary actions of Italian opera houses following an imposed cooperation phase by policy makers. The role of strategic learning is highlighted here as a self-enforcing mechanism that turned induced coopetition to an emergent/deliberate one. [START_REF] Luo | A Coopetition Perspective of Global Competition[END_REF] proposes a typology of coopetition in global markets. Depending on the intensity of competition and cooperation that simultaneously occur between global rival, an MNE may find itself in a (1) contending situation, (2) isolating situation, (3) partnering situation, or [START_REF]Firm A decides that Next generation of Ethernet[END_REF] adapting situation. A contending situation exists when the firm vies with another major global player for market power, competitive position, and market share in critical international markets, maintaining high competition and low cooperation with its counterpart. An isolating situation arises when the firm does not interact significantly with other global rivals, maintaining low competition and low cooperation with another leading global player. The firm acts or reacts virtually independently in the international markets in which it participates and streamlines its global investments and operations by itself. A partnering situation exists where a global player voluntarily maintains high cooperation and low competition with another major global player in search of joint synergies created by both players' complementary resources and capabilities. High resource complementarity and low market commonality are two necessary conditions under which global rivals may become partners.

An adapting situation refers to the case in which two global players mutually depend on each 20 In parallel sourcing two or more suppliers with similar capabilities are concurrently sole-source suppliers for very similar components. While using a sole source for a component, the assembler establishes parallel sources to provide performance comparisons and competitive bidders for its next model cycle (Richardson, 1993: 342).

other to achieve their respective goals, maintaining high cooperation as well as high competition with each other (Figure 9 summarizes the four types of coopetition). While this first typology introduced by [START_REF] Luo | A Coopetition Perspective of Global Competition[END_REF] is similar to [START_REF] Bengtsson | Coopetition" in Business Networks-to Cooperate and Compete Simultaneously[END_REF]'s one, adding a global competition dimension and completing this typology by a second one that adds both geographic breadth (the number of foreign markets in which the MNE undertakes coopetition) and rivalrous breadth (the number of rivals with which the MNE simultaneously competes and cooperates) in addition to tactics that helps MNE to respond to global competition adds some originality to Luo's typology. Source (Luo, 2007: 136) As we mentioned above, in his second typology [START_REF] Luo | A Coopetition Perspective of Global Competition[END_REF] distinguishes between four situations according to both geographic breadth and rivalrous breadth. These situations are:

( Conversely, when cooperation and competition are separated, actors compete in one domain and cooperate in another one (see Table 7). Source [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF] In parallel with their two continua conception of coopetition, Bengtsson et al., (2010b) distinguished among competition dominant, cooperation dominant, and balanced coopetition according to the intensity of cooperative vs competitive components/activities of coopetitive relationship. Weak cooperation and weak competition are situations where interaction is weak, both in the activities where firms cooperate and in activities where firms compete.

Strong cooperation and strong competition, the ideal state of coopetition, is a combination of strong interaction on both the cooperative and the competitive continua. This means that tensions primarily arise between rivals in activities characterized by frequent moves and countermoves between competitors, as well as high degrees of hostility and symmetry. Weak cooperation and strong competition results from the combination of weak cooperation in the cooperative activities and strong competition in the competitive activities and implies a situation with strong tensions arising from both the cooperative and the competitive interactions. Strong cooperation and weak competition results from the combination of strong cooperation and weak competition in coopetition suggests an interaction with weak overall tensions and consequently limited dynamics. [START_REF] Rusko | Exploring the Concept of Coopetition: A Typology for the Strategic Moves of The Finnish Forest Industry[END_REF] proposes combined typology that has two dimensions: the stages of the supply chain, and the degree of external (or internal) coopetition. The horizontal axis depicts the stages of the supply chain-in this case split into three categories of coopetition according to e.g. [START_REF] Bengtsson | Coopetition" in Business Networks-to Cooperate and Compete Simultaneously[END_REF]; [START_REF] Dowling | Multifaceted Relationships Under Coopetition: Description and Theory[END_REF]. The vertical axis presents [START_REF] Luo | A Coopetition Perspective of MNC-Host Government Relations[END_REF] four main strategic domains of coopetition in the modified form. Combining the two dimensions results in a 3×4 table describing twelve different types of coopetition (see Table 8). (Rusko, 2011: 314) According to [START_REF] Schiavone | An Experience-Based View of Co-opetition in R&D Networks[END_REF], prior experience in successful coopetitive efforts affects the organizations' decisions about the preferred form of coopetitive relationships. For low level of prior experience firms are likely to adopt a conservative approach. Consequently, they prefer to collaborate with their competitors within a specific network of proven reliability: intra-network coopetition. When their experience increases, firms will be able to distinguish promising from unpromising initiatives; on the other side, they are eager to further increase their track record of successful projects in order to become leading players in the coopetition game. Consequently, they will consider the advantages of a simultaneous participation in competing partnerships and tend to shift from an intra-network coopetitive approach to an inter-network coopetitive approach. Finally, firms with high levels of experience will assemble a network of their best competitors. So, they will focuses on the best possible cooperative deals and commit to a single partnership while avoiding being involved in other possible networks. This means to start intra-network coopetition again (see Figure 11). Authors focus their analysis on two distinct aspects: (1) the scope of coopetition in value network(s) and ( 2) the nature of collaboration.

In terms of scope of coopetition, authors distinguish between coopetition within the same value network and coopetition between different value networks. The former refers to the situation where coopetition takes place between the actors that operate in the same value network settingthat isthey provide value for same (or almost same) customer base to meet sufficiently similar customer needs. These types of settings happen when the coopetition relationship involves simultaneous collaboration and competition within the same domain. On the other hand, the latter setting refers to the situation where coopetition happens outside a single value network, which leads to the situation where competition and collaboration between 'coopetititors' is more separate.

In terms of nature of collaboration, authors consider two distinct processes: value leveraging and value co-creation. First, value leverage refers to the seeking of synergies and complementarities between the resources, capabilities, and skills of different actors to create more customer value than if these assets were utilised separately. Value leveraging can thus be viewed as a group of coopetition motives pertinent to utilisation of complementary and supplementary resources. Second, value co-creation refers to collaboration with the aim of creating new products and servicesand eventually new or improved sources of customer value. Various actors within the value network can participate in value co-creation, including customers, suppliers, and competitors. However, in this study the focus is on value co-creation between competitors. So, competitors collaborate to increase the size of the markets and to jointly create new offerings for the customer (Figure 12 presents types of coopetition).

Figure 12 A Typology of Coopetition within and between Vale Networks Source (Golnam et al., 2014: 52) Table 9 summarizes all coopetition typologies according to forms of coopetition and factors of distinction.

Comparison elements Typology

Forms of coopetition

Factors of distinction [START_REF] Dowling | Multifaceted Relationships Under Coopetition: Description and Theory[END_REF] Coopetition with vertical cooperation (vertical cooperation involves partner firms in supplier-customer relationships, while they compete either before or after this cooperation phase). Coopetition with horizontal cooperation (two firms collaborate in the value-added chain of activities before or after the phase in which they directly compete).

-Dynamic aspect related to the evolution of coopetitive projects.

Golnam, [START_REF] Golnam | Coopetition within and between Value Networks-A Typology and a Modelling Framework[END_REF] Coopetition between different vale networks: for value leveraging and value co-creation.

Coopetition within the same value network: for value leveraging and value co-creation -Scope of coopetition. -Nature of collaboration.

Table 9 Coopetition Typologies (Chronological Order) Source Author

Impact of Coopetition: Beyond Cooperative and Competitive Rents

While previous research exists on the failure/success stability/instability or dissolution of horizontal alliances and JVs (e.g. Das and Teng, 2000;[START_REF] Inkpen | Knowledge, Bargaining Power, and the Instability of International Joint Ventures[END_REF][START_REF] Park | When Competition Eclipses Cooperation: An Event History Analysis of Joint Venture Failure[END_REF], in this research we focus on impact of coopetition on rivals/partners in terms of their capacity to innovate, competitive action, profitability, productivity..etc. This choice is related to the subjectivity and partner specific perception of success and failure evaluation:

What is considered a success for one partner may be a failure for other ones and vice-versa.

Additionally, this choice is related to the fact that previous research privileged stability or continuity of relationship considering instability or dissolution as avoidable results which was criticized by some researchers (e.g. De [START_REF] De Rond | On the Dialectics of Strategic Alliances[END_REF] for whom these two results maybe also beneficial for collaborating partners. Before studying the impact of coopetition we start by analysing rent seeking behaviour related to coopetition, namely syncretic rent seeking behaviour.

The study of coopetition impact started long time ago. Starting by highlighting the negative impact that collaboration between competitors may have on market competitiveness, by considering coopetition as anti-competitive or a form of collusion that leads to increase firms' [START_REF] Ingram | Structure, Affect and Identity as Bases of Organizational Competition and Cooperation[END_REF] argue that the opportunity for cooperation between competitors should not be seen as violating antitrust issues, but rather as a legitimate business practice. [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF] indicated that coopetition outcomes could be studied at firm, bilateral, multilateral, and industry levels. At firm level, previous research has promoted strategies that combine competitive and cooperative behaviours because they generate superior rents for firms compared to following a pure competitive or cooperative one. In this vein, the discussion of syncretic rent behaviour becomes essential. In their article, [START_REF] Lado | Competition, Cooperation, and the Search for Economic Rents: A Syncretic Model[END_REF] present four rent seeking behaviours according to cooperative and competitive orientation of a firm level: Competitive, collaborative, monopolistic and syncretic rent-seeking behaviour (see For the authors, firms adopting syncretic rent-seeking behaviour will achieve a sustained superior performance compared to the three other rent-seeking behaviours. In the same time, they highlighted the challenging nature related to manage this type of relationships. More precisely, the sustainability of rent will depends from one side on differences in resources endowments among firms and on conditions in the internal and external context of the firm on the other one. Firms' managers with morphogenetic mindscapes that emphasize variety (or heterogeneity), conflict and promote organizational renewal will be more likely to engender syncretic rent-seeking behaviour. Additionally, firms that maintain a balanced investments in stock of internalized (directly owned or controlled by firm), relational (accessed through collaborative means) and market resources (purchased from "spot" market) will be more likely to engender syncretic rent-seeking behaviour. Finally, firms that have capabilities to work through paradox, adopt quality management and open innovation practices will be also more likely to engender syncretic rent-seeking behaviour. External and internal conditions are related to differences in environmental context, organizational form and stage in organizational life cycle. When more firms enter the industry, opportunities for market growth diminish, resources become depleted rapidly, and the carrying capacity of the firm approaches its limits. Under these conditions, syncretic strategy may offer the greatest scope for the mobilization of rent-yielding organizational competencies. Moreover, a syncretic strategy may require the adoption of new organizational forms, emphasizing the creation and maintenance of networks of organizations characterized by permeable boundaries. Finally, firms in the stage of elaboration-of-structure stage will adopt a syncretic strategy in order to avoid process of decline and death and to generate organizational renewal necessary for organizational development in this stage.

wealth
The difficulty of situations combining cooperation and competition was highlighted by [START_REF] Hamel | Collaborate with Your Competitors and Win[END_REF] who assimilated alliances between competitors or competitive collaboration to races for learning. In order to win these races firms have to respect some principles. Firstly, firm must has a clear vision about its strategic objectives and their partners' ones in order to understand how they may affect their chances of success. Secondly, firm has to accept conflicts as a part of these collaborations, to be able to work through conflictive situations and to manage them to serve firm's objectives. seeking to learn to maximum from alliance by absorbing knowledge even outside the agreement and multiply the domains of applicability of this knowledge. In parallel with [START_REF] Hamel | Collaborate with Your Competitors and Win[END_REF], [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF] highlighted that firm which has the necessary mind-set, resources, and capabilities will benefit more from coopetition. Additionally, firms that pursue a proactive strategy (e.g., being the first mover or a close follower in their industries), have a superior resource base and have managers that can handle paradoxical approaches to management are more likely to engage in coopetition and likely to benefit more from coopetition.

Studying learning in horizontal alliances [START_REF] Dussauge | Learning from Competing Partners: Outcomes and Durations of Scale and Link Alliances in Europe, North America and Asia[END_REF] focus on four types of horizontal alliance outcomes: 1) reorganization of activities' responsibility in the alliances, 2)

taking over the joint activity by one partner, 3) continuity of the initial distribution of activities, and 4) dissolution of the alliance. Results show that competing partners are more likely to reorganize or take over link alliances than scale alliances 21 . Moreover, link alliances and scale alliances are equally likely to dissolve at similar ages. Results related to learning

show that firms which cooperate with partners that have different capabilities (link alliances) gain opportunities to learn from their partners and from their joint activities with their partners. Results show that that link alliances are a mechanism by which one of the partners can strengthen its own position while weakening that of its ally, by acquiring skills and valuable resources from its partner [START_REF] Hamel | Collaborate with Your Competitors and Win[END_REF][START_REF] Hamel | Competition for Competence and Interpartner Learning within International Strategic Alliances[END_REF]. The underlying interpretation of alliances in this perspective is that of the Trojan horse 22 [START_REF] Hennart | Trojan Horse"or "Workhorse"? The Evolution of US-Japanese Joint Ventures in The United States[END_REF]. This interpretation of link alliances implies that, in the alliance process, one of the partner firms may lose a competitive battle. 21 In scale alliances, partners contribute similar resources pertaining to the same stage or stages in the valuechain. This will produce significant economies of scale for those activities that firms carry out in collaboration. These alliances allow the partners to achieve scale economies and to reduce excess capacity. Examples of these alliances are: joint R&D efforts, the joint production of a particular component or sub-assembly, or the manufacture of an entire product. Link alliances include partnerships in which one partner provides market access to products that another firm developed, such that the two allies create a form of customer-supplier relationship [START_REF] Dussauge | Learning from Competing Partners: Outcomes and Durations of Scale and Link Alliances in Europe, North America and Asia[END_REF]. 22 Trojan Horse occurs when one party exploits the alliance for its private benefit [START_REF] Hennart | Trojan Horse"or "Workhorse"? The Evolution of US-Japanese Joint Ventures in The United States[END_REF]. [START_REF] Silverman | Alliance-Based Competitive Dynamics[END_REF] studied the effects of a focal firm's rivals' alliances, and its rival partners' alliances, on patterns of firm survival. Results show that rivals' alliances are often, but not always, harmful to a focal firm. Rivals' downstream alliances 23 increase a firm's exit rate less than their upstream alliances. Finally, rivals' upstream alliances increase a firm's exit rate less than their horizontal alliances. [START_REF] Oum | The Effect of Horizontal Alliances on Firm Productivity and Profitability: Evidence from the Global Airline Industry[END_REF] examine the effect of horizontal alliances on firm productivity and profitability. They showed that horizontal alliances are positively associated with firm productivity but have no significant impact on profitability. Moreover, the level of cooperation strengthens the effect of horizontal alliances on both productivity and profitability [START_REF] Gnyawali | Impact of Co-opetition on Firm Competitive Behavior: An Empirical Examination[END_REF] studied how firm's position in a cooperative network among competitors influences its competitive behaviour. Their study shows that firms that are highly central and structurally autonomous tend to be more competitively active and versatile. In addition, firms seem to vary in their ability to extract competitive benefits from their network.

In particular, firms with higher market diversity benefit more from their structural position in the network. This means that firms need to invest in internal resources and capabilities to take advantage of the network structure. [START_REF] Ritala | The Effect of Strategic Alliances Between Key Competitors on Firm Performance[END_REF] studied the impact of coopetition on firm's performance by examining coopetition in firm's portfolio of relationships from two angles. First angle is related to the number of key competitors among the firm's strategic alliances. For example, if a firm had 10 alliances, of which one was tied with a key competitor, the relative amount of coopetition would be 10 percent. Second angle is related to the number of strategic alliances that the firm has with its key competitors. For example, if the same firm had five key competitors, of which one was also a strategic alliance partner, the relative amount of coopetition would be 20 percent. Results show a slightly positive trending effect between the relative amount of coopetition among the firm's alliances and firm performance (First angle). In addition, coopetition among key competitors is negatively related to firm performance (Second angle).

23 Downstream alliances link firms in a technology-based industry to sources of complementary assets, commercialization knowledge, and capital outside of the existing industry boundaries. For example, biotechnology firms' downstream alliances with pharmaceutical, chemical, or marketing companies provide access to distribution channels; production facilities, marketing expertise, and financing that facilitate successful development and commercialization of a product or process. Upstream alliances link technology-based firms to sources of research knowledge. Biotechnology firms' alliances with universities and other organizations provide them with the cutting-edge scientific and technological expertise necessary for successful discovery and patenting of new innovations (Silverman and Baum, 2002: 793) In sum, coopetition can be beneficial (or neutral) to a firm's performance, but only when the firm collaborates with some, and not all (or almost all), of its key competitors. Ritala and Hurmelinna-Laukkanen (2009) studied the impact of coopetition on firm's capacity to innovate in both incremental and radical innovations and indicated factors that enhance or inhibits value creation/appropriation potential in coopetition. The value creation potential will be enhanced by the common base of knowledge and network externalities. More precisely, when firms pursue incremental innovation, they have a better opportunity to utilize common knowledge and the positive network externalities are more rapidly available, but they may suffer from actions taken against opportunism. At value appropriation potential level, competitive pressures have negative impact on this potential. This negative impact is weakened by the differentiation possibilities the firm has in the form of effective protection against imitation. So, when firms pursue incremental innovation, they encounter less competitive pressures and differentiation is easier. Consequently, this will have a positive impact on value appropriation potential from coopetition. In a subsequent work, Ritala and Hurmelinna-Laukkanen (2013) studied the impact of firm's appropriability regime and absorptive capacity on the outcomes of incremental and radical innovation in coopetition.

Results indicate that acquiring and exchanging knowledge effectively (absorptive capacity), and simultaneously protecting the basis for innovation and appropriation (appropriabilty regimes) enables competing firms to effectively create incremental improvements to existing products and services. Only appropriabilty regimes have a positive impact on the outcomes of radical innovation. This result is related to the fact that firms are able to secure not only their existing assets but also the profits from the innovation when market opportunities emerge.

Tong and Reuer (2010) studied the impact of horizontal and non-horizontal JVs on industry profitability and consequently on competition in the industry. Authors found that horizontal JVs tend to increase industry profitability and that non-horizontal JVs reduce industry profitability. Additionally, the positive effect of horizontal JVs is stronger for domestic than for international ventures, and that the negative effect of non-horizontal JVs is stronger for international than for domestic ventures. In addition, the findings show that the effects of these types of JVs on industry profitability are particularly salient in relatively concentrated industries. The study demonstrate that horizontal JVs between domestic competitors, can have potentially anticompetitive effects. For instance, a finding that joint ventures increase firms' performance can be due to the possibility that such ventures attenuate industry competition rather than enhance firms' competitiveness per se. terms of differentiating and radically changing their business models and gaining competitive advantage, thereby outweighing the risks and harnessing the potential benefits. Finally, no effect at allpositive or negative of technological coopetition on market radicalness. This means that although market differentiation may be an important goal for firms engaged in technological coopetition, it may be that this cannot always be realised.

One of the few studies that analyses coopetition in low-tech sector was [START_REF] Peng | Is Cooperation with Competitors a Good Idea? An Example in Practice[END_REF].

This study investigated if cooperation with competitors generate superior performance for firm. Their results show that the adoption of coopetition permits the attainment of performance levels beyond those possible with the conventional approach to competition and cooperation. Additionally, the adoption of coopetition changed the timeframe, permitting earlier achievement of higher performance levels. 24 Coopetition experience mans that firms have the capabilities to manage multiple coopetitive relationships in their alliance portfolio. So, coopetition capabilities based on the notion of dynamic capabilities [START_REF] Teece | Dynamic Capabilities & Strategic Management[END_REF].

Accordingly, coopetition capability refers to the firm's ability to sense, seize, and adapt to the dualities of simultaneously cooperating and competing (Park et al., 2014a). 25 Technological coopetition here refers to various types of technology-related collaborative arrangements between competitors covering R&D, new product development and technology improvement.

At SMEs level, [START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF] proposed a multi-level conceptual model consisting of factors at the industry, dyadic, and firm level to understand the drivers, likelihood and consequences of coopetition for SMEs (see Figure 13). While the model is very inspiring for further research, no empirical work has been undertaken to test model's

propositions. Existent empirical research on the impact of coopetition on SME's performance is engendered in international business. Some research focuses on what are the international opportunities that coopetition offers to SMEs and how coopetition enables SMEs to exploit these opportunities [START_REF] Kock | Co-opetition: A Source of International Opportunities in Finnish SMEs[END_REF]. More precisely, authors show that according to the level of cooperation: strong, weak or equal relations between competitors, coopetition will provide different opportunities for SMEs. Furthermore, weak cooperationdominated relations can provide significant continuous opportunities, sporadic international opportunities, as well as no concrete international opportunities at all. Strong cooperation dominated and equal relations tend to provide more long-term international opportunities.

However, international opportunities are not necessarily gained through these relations. In recent research [START_REF] Nakos | International Alliances with Competitors and Non-Competitors: The Disparate Impact on SME International Performance[END_REF] showed that participating in alliances with competitors has a negative direct effect on foreign market international performance for SMEs.

Figure 13 Co-opetition for Technological Innovation in SMEs: A Conceptual Framework Source (Gnyawali and Park, 2009: 314) Recently, some researchers attempted to measure value created from coopetition. [START_REF] Rai | A Co-opetition-Based Approach to Value Creation in Interfirm Alliances: Construction of a Measure and Examination of Its Psychometric Properties[END_REF] proposes and tests a new scale to measure value creation in coopetition composed of three components: private benefit (competition), private benefit (cooperation) and common benefit26 . These components are based in several items (see Table 11).

Table 11 Coopetition Value Creation Scale Source (Rai, 2014: 30) Table 12 summarizes empirical research on coopetition impact.

Comparison elements Study

Main findings related to impact Industry [START_REF] Dussauge | Learning from Competing Partners: Outcomes and Durations of Scale and Link Alliances in Europe, North America and Asia[END_REF] Competing partners are more likely to reorganize or take over link alliances than scale alliances. Link alliances and scale alliances are equally likely to dissolve at similar ages. Link alliances lead to greater levels of learning and capability acquisition than do scale alliances.

Automobiles, aerospace, and telecommunications/ electronics. [START_REF] Silverman | Alliance-Based Competitive Dynamics[END_REF] Rivals' alliances are often, but not always, harmful to a focal firm.

Rivals' downstream alliances increase a firm's exit rate less than their upstream alliances.

Rivals' upstream alliances increase a firm's exit rate less than their horizontal alliances Biotechnology. [START_REF] Oum | The Effect of Horizontal Alliances on Firm Productivity and Profitability: Evidence from the Global Airline Industry[END_REF] Horizontal alliances are positively associated with firm productivity but have no significant impact on profitability. The level of cooperation strengthens the effect of horizontal alliances on both productivity and profitability.

Airlines [START_REF] Gnyawali | Impact of Co-opetition on Firm Competitive Behavior: An Empirical Examination[END_REF] Firms that are highly central and structurally autonomous tend to be more competitively active and versatile.

Firms with higher market diversity benefit more from their structural position in the network.

Global Steel Producers [START_REF] Ritala | The Effect of Strategic Alliances Between Key Competitors on Firm Performance[END_REF] Coopetition can be beneficial (or neutral) to a firm's performance, but only when the firm collaborates with some, and not all (or almost all), of its key competitors.

Global Information and Communication Technology Sector. [START_REF] Tong | Competitive Consequences of Interfirm Collaboration: How Joint Ventures Shape Industry Profitability[END_REF] Horizontal JVs tend to increase industry profitability The positive effect of horizontal JVs is stronger for domestic than for international ventures. The effects of these types of JVs on industry profitability are particularly salient in relatively concentrated industries. Horizontal JVs between domestic competitors, can have potentially anticompetitive effects.

Manufacturing Industries. [START_REF] Gnyawali | Co-opetition between Giants: Collaboration with Competitors for Technological Innovation[END_REF] Coopetition has positively impacted the market share on both partners and led them to win the standardization battle against PDP technology.

Coopetition led Sony and Samsung to quickly enter the large flat screen TV segment and to quickly catch-up with the market trends.

At industry level, coopetition intensified competition between leading companies

Sony-Samsung S-LCD JV [START_REF] Peng | Is Cooperation with Competitors a Good Idea? An Example in Practice[END_REF] The adoption of coopetition permits the attainment of performance levels beyond those possible with the conventional approach to competition and cooperation.

The adoption of coopetition changed the timeframe, permitting earlier achievement of higher performance levels.

A focal supermarket company and its coopetitive network in central Taiwan.

Ritala and Hurmelinna-Laukkanen (2013)

Absorptive capacity and appropriabilty regimes enable competing firms to effectively create incremental improvements to existing products and services.

Only appropriabilty regimes have a positive impact on the outcomes of radical innovation.

Cross-industry survey Park et al., (2014) High ratio of balanced-strong coopetition (strong competition and strong cooperation) in their alliance portfolio firms with more coopetition experience, it can generate greater innovation performance than do firms with less coopetition experience.

Semiconductor Industry.

Ritala and Sainio (2014)

Technological radicalness is negatively related to coopetition.

A positive relation between business-model radicalness and coopetition is found.

No effect at allpositive or negative of technological coopetition on market radicalness. R&D-intensive firms. 

Chapter Summary

In this chapter, we presented coopetition as a synthesis of two paradigms: cooperative and competitive. Then, we highlighted the multidisciplinary nature of coopetition research at different levels of analysis: individual, organizational, inter-organizational and network. After positioning our research at the inter-organizational level, we distinguished coopetition from similar jargons as collusion and strategic alliances. A strategic alliance is coopetitive if it includes competitive moves, and collusion is coopetitive if the firms involved compete with regard to at least one strategic variable (e.g., quality, brand, or flexibility).

We presented different definitions of coopetition that are engendered in different research traditions. More precisely, coopetition is mostly studied from a game theoretical and relational perspectives. We positioned our research in a relational perspective where coopetition is defined as: "A paradoxical relationship that emerges when two or more rival firms cooperate in some activities, and at the same time compete with each other in other activities" (Bengtsson and Kock, 2000: 412) and we view coopetition via two continuum approach.

The two important notions to understand coopetition, paradox and value, were discussed. We distinguished paradox from other organizational tensions such as duality, dilemma and dialectic. Then, we showed clearly that it is social scientific paradox that is inherent to coopetition. As coopetition is full of dualities of contradictory forces, it is the persistence of these dualities that lead to paradoxical situations. Individuals' experience of these paradoxical situations, at different organizational levels, will lead to the emergence of tensions. Different strategies to manage coopetitive tensions were presented. These strategies range from resolving to accepting the paradox or the use of these two strategies simultaneously as in the case of [START_REF] Fernandez | Sources and Management of Tension in Co-opetition Case Evidence from Telecommunications Satellites Manufacturing in Europe[END_REF]. Finally, we defined the notion of value, focused on value creation/appropriation duality, important in inter-organizational coopetition, and showed that the two components of this duality have different objectives and logics at relational and firmlevel strategies.

In order to understand what lead competitors to collaborate together, we presented the general drivers of IORs that predict the formation of linkages between firms and coopetition-specific drivers that predict the formation of relationships between rivals. At a general level, six determinants of relationship formation exist: necessity, asymmetry, reciprocity, efficiency, stability, and legitimacy. These determinants could be related to resource dependency, transaction costs and sociological traditions. Finally, we highlighted in parallel with Ahuja (2000) that it is firm attractiveness in terms of its technical, commercial, and social capital in addition to the availability of opportunities, that significantly influence both the linkage formation (i.e. inducements and opportunities facing firms). Coopetition specific drivers could be regrouped into 1) external factors or structural characteristics: concentration, munificence, market penetration and interconnectedness [START_REF] Dowling | Multifaceted Relationships Under Coopetition: Description and Theory[END_REF][START_REF] Fjeldstad | Strategic Action in Network Industries: An Empirical Analysis of the European Mobile Phone Industry[END_REF] and

2) high-tech industries factors: short product life cycle, technological convergence, high R&D cost/risk, lobbying and learning (intelligence) [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF][START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF][START_REF] Tether | Who Co-operates for Innovation, and Why: An Empirical Analysis[END_REF].

According to the inducement of coopetition, it could be deliberate or emergent. Depending on the number of collaborating competitors, coopetition could be dyadic (between two competitors), or multiple (more than three competitors). Based on the number of value chain activities covered by coopetition, this latter could be vertical (players who are vertically adjacent to each other in the industry value chain) or horizontal (rivals at the same stage in the industry value chain [START_REF] Padula | Untangling the Rise of Coopetition: The Intrusion of Competition in a Cooperative Game Structure[END_REF][START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF]. [START_REF] Schiavone | An Experience-Based View of Co-opetition in R&D Networks[END_REF] distinguished between inter and intranetwork coopetition according to partners' prior experience in successful coopetitive efforts and [START_REF] Golnam | Coopetition within and between Value Networks-A Typology and a Modelling Framework[END_REF] distinguished between coopetition between different value network and coopetition within the same value network according to the scope of coopetition and nature of collaboration. Finally, [START_REF] Pellegrin-Boucher | Coopetitive Strategies In The ICT Sector: Typology and Stability[END_REF] in their study of EPR industry propose a dynamic typology for coopetitive relationship by distinguishing between coopetition with vertical cooperation (vertical cooperation involves partner firms in a supplier-customer relationships, while they compete either before or after this cooperation phase) and coopetition with horizontal cooperation (two firms collaborate in the value-added chain of activities before or after the phase in which they directly compete).

At coopetition impact level, we defined syncretic rent seeking behaviour and showed that it emphasizes the positive-sum, efficiency-enhancing effects of competition and cooperation.

We then moved to revise the literature on coopetition impact. We can see that the existent literature increased our knowledge about how to benefit from coopetition (e.g. [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF][START_REF] Hamel | Collaborate with Your Competitors and Win[END_REF]Ritala and Hurmelinna-Laukkanen, 2009) but we are really far from determining the real impact of coopetition on firm and industry dynamics. This is demonstrated by the cloudy vision that the body of research give to us on coopetition impact.

So, more research is needed to determine the real impact of coopetition.

In the next chapter, we will revise literature on technological innovation. Then we will analyse the relationship between coopetition and technological innovation. Finally, we propose our research problem and program.

Chapter 2 Coopetition Strategy to Face Technological Change

"To improve is to change; to be perfect is to change often" Winston Churchill

Chapter Introduction

After revising literature on coopetition in the previous chapter, we turn now to our second studied object: Technological innovation.

In this chapter, we firstly present technological innovation as response to technological change. Different typologies sources and models of innovation will be presented in order to understand the nature and process of innovation. In the second section, as R&D, internal and external, is the source of innovation in modern firms, we present different generations of R&D, their main characteristics and achievements. R&D consortia, the context where coopetition is studied in this research, in addition to their motives and trajectories of formation is treated in details at the end of this section.

We devote the third section of this chapter to learning as it is always intertwined with innovation in helping organisations to maintain and enhance their competitive advantage. We start by learning at individual, group levels and we conclude with learning at organisational.

The fourth section is devoted to learning at inter-organisational level. We discuss relational risks related to collaboration and how firms create and appropriate value form collaboration are presented at the end of this section.

We conclude this chapter by presenting our research program in fifth section.

Typologies, Sources and Models of Innovation

Typologies and Sources of Innovation

Technology 27 evolves in two distinct ways, through gradual, incremental modifications in existing products and processes, and through discontinuous leaps in technology caused by the introduction of entirely revolutionary new innovations 28 . These two types of technological change are nominated by [START_REF] Christensen | The Innovator's Dilemma[END_REF] as: Sustaining and Disruptive innovations.

Sustaining innovations improve performance levels of established products and provide incumbent firms the opportunity to reinforce their core competencies. This is stated differently by Romanelli andTushman (1994: 1143): "Organizations establish an initial pattern of activity [START_REF] Boeker | Organizational Origins: Entreprenurial and Environmental Imprinting at Time of Founding[END_REF][START_REF] Schoonhoven | Speeding Products to Market: Waiting Time to First Product Introduction in New Firms[END_REF][START_REF] Selznick | TVA and the Grass Roots[END_REF][START_REF] Stinchcomhe | Social Structure and Organizations[END_REF], based on the environmental conditions prevailing and the managerial decisions made during their time of founding. Then, as a result of inertia 29 [START_REF] Hannan | Structural Inertia and Organizational Change[END_REF] and institutionalization [START_REF] Meyer | Institutional Organizations: Formal Structure as Myth and Ceremony[END_REF][START_REF] Scott | The Adolescence of Institutional Theory[END_REF][START_REF] Zucker | Where Do Institutional Patterns Come from? Organizations as Actors in Social Systems[END_REF], organizations develop coherent systems of shared understandings that support continuation of the established patterns". By focusing on sustaining innovations, organisations tend to dismiss the value of disruptive innovations or what [START_REF] Christensen | The Innovator's Dilemma[END_REF] refers to as "innovation dilemma' that is defined as the tendency of incumbent firms to ignore disruptive innovations and thus miss out new market opportunities.

Disruptive innovations refers to a technological innovation, product, service, or process with different set of features and performance attributes, relative to existing products which 27 Ferré (1988) wonders if technology should be conceived as 1) material (hardware), 2) the embodiment of scientific knowledge, 3) the extension of our natural abilities, 4) the artificial aspects of our world, or 5) man's extension of Nature. [START_REF] Arthur | The Nature of Technology: What It is and How It Evolves[END_REF] defines technology in a similarly broad way as "a means to fulfil a human purpose". What is of our interest in this research is whether the technology is 1) external, available in a specialised market of productivity or control-enhancing tools, or 2) endogenous, emerging in the workplace, leading to team and organisational-level learning and to novel goods and services [START_REF] Nonaka | The Knowledge Creating Company[END_REF][START_REF] Romer | Endogenous Technological Change[END_REF]. 28 This vision of change referred to as punctuated equilibrium theory [START_REF] Gersick | Revolutionary Change Theories: A Multilevel Exploration of the Punctuated Equilibrium Paradigm[END_REF][START_REF] Romanelli | Organizational Transformation As Punctuated Equilibrium: an Empirical Test[END_REF][START_REF] Tushman | Organizational Evolution: A Metamorphosis Model of Convergence and Reorientation[END_REF] that depicts organizations as evolving through relatively long periods of stability (equilibrium periods) in their basic patterns of activity that are punctuated by relatively short bursts of fundamental change (revolutionary periods). Revolutionary periods substantively disrupt established activity patterns and install the basis for new equilibrium periods [START_REF] Romanelli | Organizational Transformation As Punctuated Equilibrium: an Empirical Test[END_REF]. 29 Organizational inertia is evident "when the speed of reorganization is much lower than the rate at which environmental conditions change" (Hannan and Freeman, 1984: 151). Inertia results from internal forces, such as irreversible managerial commitments and historic decisions, as well as from external forces, such as institutional legitimation [START_REF] Hannan | Structural Inertia and Organizational Change[END_REF]. Inertia intensifies as established routines and skills become embedded in decision-making processes and are applied almost automatically in response to external stimuli [START_REF] Nelson | An Evolutionary Theory of Economic Change[END_REF].

broaden or develop new markets by providing functionalities that undermine existing market strategies.

For [START_REF] Christensen | The Innovator's Dilemma[END_REF], disruptive innovations have five characteristics:

-Performance: relative to existing products, disruptive innovations introduce a different set of features and performance attributes that are cheaper, simpler, smaller, and/or more convenient.

-Niche Market: disruptive innovations' power lies in their ability to meet the needs of a niche market that is unaddressed or under-evaluated.

-Performance improvement: the new disruptive technology steadily improves in performance until it meets the standards of performance demanded by the mainstream market.

- 30 Dominant designs are characterized by a set of core design concepts that correspond to the major functions performed by the product and a basic architecture that defines the ways in which the components of an innovation are integrated [START_REF] Henderson | Architectural Innovation: The Reconfiguration of Existing Product Technologies and The Failure of Established Firms[END_REF]).

- -Organization: Organizational change by innovating organization are usually required in strategy , structure, processes, competences, incentive systems, and/or culture when developing radical innovations. Radical innovations are often disruptive to producers because they require new skills sets and competences not required when developing incremental innovations.

-Social: Radical innovations often require end-users to undergo considerable attitudinal and behavioural changes. Consumers are often called to destroy their knowledge bases. Despite their substantial benefits, radical innovations are disruptive to consumers because they introduce products and value propositions that disturb prevailing consumer habits and behaviours in major way.

Other types of innovations exist in the literature:

-Product/service/process: Product innovation refers to tangible object that deliver a new level of performance to adopting users (e.g. [START_REF] Brown | Product Development: Past Research, Present Findings, and Future Directions[END_REF][START_REF] Cooper | Success Factors in Product Innovation[END_REF][START_REF] Takeuchi | The New Product Development Game[END_REF]. Service innovations are intangible methods of serving users with a new level of performance (e.g. [START_REF] Alam | Services Innovation Strategy and Process: A Cross-National Comparative Analysis[END_REF][START_REF] Fitzsimmons | New Service Development: Creating Memorable Experiences[END_REF]. Process innovations deliver a new level of performance to the method by which a company operates (e.g. [START_REF] Adner | Demand Heterogeneity and Technology Evolution: Implications for Product and Process Innovation[END_REF][START_REF] Davenport | Process Innovation: Reengineering Work through Information Technology[END_REF].

-Technological versus administrative: Technological innovation refers to the application of science and/or engineering to develop technical applications or to accomplish a specific technical task (e.g. [START_REF] Christensen | The Innovator's Dilemma[END_REF][START_REF] Tushman | Technological Discontinuities and Organizational Environments[END_REF]. Administrative innovations refer to innovations that change an organization's structure or its administrative processes. They are indirectly related to the basic work activity of the organization and are more directly related to the management activities [START_REF] Kimberly | Organizational Innovation: The Influence of Individual, Organizational, and Contextual Factors on Hospital Adoption of Technological and Administrative Innovations[END_REF]. It is called also managerial and organizational innovation [START_REF] Damanpour | Managerial Innovation: Conceptions, Processes, and Antecedents[END_REF][START_REF] Damanpour | Organizational Innovation: A Meta-Analysis of Effects of Determinants and Moderators[END_REF].

-Architectural versus modular: Architectural innovation refers to the reconfiguration of the linkages between components of established products in new ways while having the core design elements untouched [START_REF] Henderson | Architectural Innovation: The Reconfiguration of Existing Product Technologies and The Failure of Established Firms[END_REF]. Modular innovation involves the introduction of new technology to specific modules of a product that displaces the core design concepts while leaving the established linkages between components relatively untouched [START_REF] Magnusson | Architectural or Modular Innovation? Managing Discontinuous Product Development in Response to Challenging Environmental Performance Targets[END_REF]. Table 13 summarizes innovation categorization. 13 Categories of Innovation Source adapted from (Garcia, 2010: 90) The first step in innovation process is to determine where to begin and identify a source of innovation [START_REF] Hippel | The Sources of Innovation[END_REF]).

-

Sources of Innovation: Demand and Supply Side

The innovation can result from the supply side, where the focus is on the products or services firms are willing to offer [START_REF] Sarasvathy | When Markets Are Grue[END_REF]. Or from the demand side, where the focus is on revealed preferences for a certain combination of attributes [START_REF] Lancaster | Consumer Demand: A New Approach[END_REF].

For demand-side, managers identify emerging tastes and preferences that typically arise due to social, technological, or regulatory environmental changes. These tastes and preferences manifest themselves as unmet needs and wants for which managers develop new products. It is the task of marketing management to detect consumer preferences in order to identify unmet latent needs 31 [START_REF] Kotler | The Maior Tasks of Marketing Management[END_REF].

For supply-side an innovation can be created by first developing a new product and then leading consumers to adopt that product. Here the focus is on leveraging innovations around existing products, processes, strategies, domains, or business opportunities [START_REF] Morris | Corporate Entrepreneurship & Innovation[END_REF]. [START_REF] Drucker | The Discipline of Innovation[END_REF] distinguished seven sources of innovation: 1) unexpected occurrences, 2) incongruities, 3) process needs, 4) industry and market changes, 5) demographic changes, 6) changes in perception, and 7) discovery of new knowledge.

-1) Unexpected occurrences: mandates that firms seeking to innovate must reconsider social, political, cultural, economic, and macro-environmental problems as potentially attractive and exploitable entrepreneurial opportunities that might result in commercially successful innovations.

-2) Incongruities: exist where there are opportunities to better integrate the actions of producers and consumers, or what Drucker calls "expectations and results" (Drucker, 1985: 97).

-3) Process needs: Innovations can sometimes arise due to "process needs"; that is, the inability of current market offerings to meet the functional needs of the market.

-4) Industry and market changes: changes in the regulatory, industry, technology, political, economic, cultural, and/or market environments often stimulate innovation.

-5) Demographic changes: Changes in the age distribution, average of income levels, and racial composition of a region are all demographic factors that create opportunities for innovation.

31 Latent demand exists when a substantial number of people share a strong need for something which does not exist in the form of an actual product. The latent demand represents an opportunity for marketing innovators to develop the product that people have been wanting (Kotler, 1973: 44).

-6) Changes in perception: Changes in perceptions and social cognitive structures can provide sources of innovation. This means changes in social attitudes that may impact the desirability of a product.

-7) Discovery of new knowledge: The discovery of new knowledge can also provide a source of innovation such as the creation of food products from genetically modified organisms (GMOs).

The five sources of innovation (i.e., incongruities, process needs, industry and market changes, demographic changes, changes in perception) are driven by consumer demand. The remaining two (i.e. unexpected occurrences and the discovery of new knowledge) are driven by producer ability to supply the market with innovations.

So, firms have to cycle between the demand and supply side so that once an opportunity is discovered or created, supporting processes assess the innovation for strategic and operational fit and enable the firm to assess and then exploit the entrepreneurial opportunities [START_REF] Shane | The Promise of Entrepreneurship as a Field of Research[END_REF]. Some frameworks that allow for dynamic interactions between the two sides were proposed (see for example [START_REF] Robertson | Firm Strategy, Innovation and Consumer Demand: A Market Process Approach[END_REF].

Models of Innovation: Static/Dynamic and Close/Open

Static and Dynamic Models

Innovation models contribute to the understanding of firms' likelihood to introduce, exploit, and sustain profits from innovation. These models could be classified into static and dynamic models. Static models capture the cross-sectional perspective of a firm's capabilities and knowledge, in addition to the firm's incentive to invest at specific instances in time. They don't characterize how innovations evolve over time. Dynamic models take a longitudinal view of innovation and explore its evolution following introduction. Technological evolution is characterized as involving different phases [START_REF] Christensen | The Innovator's Dilemma[END_REF][START_REF] Tushman | Organizational Evolution: A Metamorphosis Model of Convergence and Reorientation[END_REF].

-

Static Models

Schumpeterian Models:

These models aim to discern the impact of the size and age of firms on their likelihood of innovating [START_REF] Schumpeter | The Theory of Economic Development[END_REF][START_REF] Schumpeter | Capitalism Socialism and Democracy, Third Edit[END_REF]. For Schumpeter small, entrepreneurial firms are better positioned to innovate due to their often nimble organization. He indicated after that large firms with various degrees of monopoly power facilitate innovation. Later, he supported the notion the large firms are more likely to innovate because they tend to have the complementary assets to readily take an idea generated to concept realization and to production. In addition, larger firms have more opportunities for raising capital, exploiting scale economies along the value chain and better positioned to protect their innovations from their competitors.

Abernathy-Clark Model:

In this model the incumbents are better than new entrants in doing radical technological innovations [START_REF] Abernathy | Innovation: Mapping the Winds of Creative Destruction[END_REF]. This model dis-integrate technological and market knowledge and stresses the importance of market capabilities. If the market capabilities are critical to the appropriation of profits, and not easily obtained, an incumbent can capitalize on its market capabilities at the expense of new entrants.

According to its impact on existing technological and market knowledge innovations could be classified to: 1) Regular innovation if the manufacturer's existing technological and market capabilities are preserved. 2) Niche innovation is described as the one that preserves technological capabilities but renders market capabilities obsolete. 3) Revolutionary innovation renders technological capabilities obsolete but enhances market capabilities.

Finally, When both technological and market capabilities become obsolete innovation is classified as architectural (Model is presented in Figure 14).

Technical Capabilities

Preserved Destroyed

Market Capabilities

Preserved

Regular Revolutionary

Destroyed

Niche Architectural

Figure 14 Abernathy-Clark Model Source (Abernathy and Clark, 1985: 8) Henderson-Clark Model:

This model tries to understand why incumbents fail at what might seem to be incremental innovations but are actually architectural innovations [START_REF] Henderson | Architectural Innovation: The Reconfiguration of Existing Product Technologies and The Failure of Established Firms[END_REF]. The authors suggest that products are made of components connected together, and building them requires technological knowledge of not only the components, but also the linkages between the components. They classify innovations in four categories: 1) if innovation enhances both component and architectural knowledge, it is incremental. 2) Radical innovations destroy both architectural and component knowledge. 3) When architectural knowledge is destroyed but component knowledge is enhanced innovation is considered architectural. 4) When architectural knowledge is enhanced but components knowledge is destroyed innovation is called modular (Model is presented I Figure 15).

Figure 15 Henderson-Clark Model

Source (Henderson and Clark, 1990: 12) Teece Model:

This model analyses how value is appropriated from the imitability 32 of technology and complementary assets 33 [START_REF] Teece | Profiting from Technological Innovation: Implications for Integration, Collaboration, Licensing and Public Policy[END_REF]. More precisely, this model explains whether an innovator is likely to profit from an innovation. When imitability is high and the technology can be easily imitated, it is difficult for the innovator to make money if complementary assets are easily available or unimportant. If the complementary assets are tightly held and important, the owner of such assets makes money. If imitability is low and it is difficult to imitate the technology, the innovator makes profits if complementary assets are freely 32 Imitability refers to the extent to which technology can be imitated. Protection of technology from imitators may come from intellectual property or the unavailability of competencies necessary to imitate the given technology by the potential imitator. 33 Complementary assets are all capabilities apart from those that constitute the technology which the firm requires to exploit the technology. Examples of complementary are: manufacturing, distribution channels, and service.

Architectural Innovation Modular Innovation

Incremental Innovation Radical Innovation Low impact on component knowledge

High impact on component knowledge

Low impact on architectural knowledge

High impact on architectural knowledge available or unimportant. If imitability is low and complementary assets are important and difficult to acquire, whoever has both or the more important of the imitability or complementary regimes wins (Model is presented in Figure 16). Table 14 summarizes the relationship between static models of innovation.

Complementary Assests

Freely Available

Tightly held

Imitability

High Difficult to make profits Holder of assets profits

Low

Innovator profits Highest bargaining power profits

Figure 16 Teece Model Source adapted [START_REF] Teece | Profiting from Technological Innovation: Implications for Integration, Collaboration, Licensing and Public Policy[END_REF] 

Model Key features Value added

Schumpeter I Entrepreneurs are the most likely to innovate.

Attempt to answer the question: Who is the most likely to innovate?

Schumpeter II

Large firms with some degree of monopoly power are the most likely to innovate.

The type of firm is what matters.

Abernathy-Clark

Unbundles technological and market knowledge.

Highlights the importance of market capabilities.

Explains why incumbents may do well at radical technological innovations.

Henderson-Clark

Unbundles technological into components and architectural. Defines innovation: as incremental if both architectural and component knowledge are enhanced; architectural if component knowledge is enhanced but architectural knowledge is destroyed.

Explains why incumbents fail at what appears to be incremental innovations.

These are actually architectural innovations.

Table 14 Relationships between Static Models Source (Afuah, 2003: 106) -

Dynamic Models

Utterback-Abernathy Model:

This model captures the dynamic processes within an industry and its firms during the evolution of a technology. In this model technologies evolve from one well defined phase to another. The authors distinguish three phases in an innovation life cycle: fluid, transitional, and specific [START_REF] Abernathy | Patterns of Industrial Innovation[END_REF]. In the fluid phase, there are considerable technological and market uncertainties. Firms have no clear idea whether, when or where to invest in research and development. Custom designs are common with the new product technology and are often expensive and unreliable. However custom designs are able to meet the requirements of market niches. There is minimal process innovation in this phase. In the transitional phase, firms learn more how to meet customer needs through interaction with customers and standardization leads to a dominant design. The rate of product innovation in the transitional phase decreases and emphasis shifts to process innovation. In the specific phase, products are built around the dominant design and there is more emphasis on process innovation. Product innovation is primarily incremental in this phase. The pattern described repeats itself when a new technology with the potential to render the old one obsolete is introduced (Model is presented in Figure 17). 

Foster's S-curve:

The S-curve provides a model which facilitates the prediction of the end of an existing technology, and the arrival of a technological discontinuity, based on knowledge of the technology's physical limits [START_REF] Foster | Innovation: The Attacker's Advantage[END_REF]. Author highlights that the returns on the efforts put into a technology diminish as the limits to the physics of the technology are approached.

So, the commercial life can be predicted from knowledge of its physical limits. By S-curve author means that technological progress starts slowly, increases rapidly, and finally diminishes asymptotically as the physical limits of the technology are reached (S-curve characteristics). The returns on efforts diminish, promoting investigation into new technology with physical properties that overcome the physical limit of the old technology. The introduction of a new technology initiates a S-curve (Model is presented in Figure 19). Table 15 summarizes the relationships between dynamic models of innovation.

Figure 19 S-Curve Model

Source [START_REF] Foster | Innovation: The Attacker's Advantage[END_REF] From Close to Open Innovation: Leveraging Distributed Knowledge Landscapes

Open innovation means that the majority of the knowledge in the world exists outside the walls of any given firm, and thus drawing on resources beyond firm's own R&D, scientists, engineers, and technicians or its own marketing or manufacturing experts is desirable.

Moreover, open innovation means that valuable ideas can come from inside or outside the company and can go to market from inside or outside the company as well [START_REF] Chesbrough | Open Innovation and Strategy[END_REF][START_REF] Chesbrough | Open Innovation: The New Imperative for Creating and Profiting from Technology[END_REF]. [START_REF] Chesbrough | Open Innovation: The New Imperative for Creating and Profiting from Technology[END_REF] highlighted that a shift occurred from a close paradigm of innovation into an open paradigm.

In the close paradigm, the institution of the central research lab and internal product development was a critical element of the rise of the modern industrial corporation. Centrally organized research and development were central to companies' strategies and were regarded as critical business investments. R&D functions were a salient feature in the knowledge

Model Key features Value added

Utterback-Abernathy

Three phases in an innovation's life cyclefluid, transitional, and specific. Dominant design defines a critical point in the life of an innovation.

From radical product innovation to dominant design to incremental innovation.

From major product innovation to major process innovation. From many small firms offering unique products to few firms offering similar products. From profitable firms to less profitable ones.

Introduces dynamism.

Concept of dominant design.

Industries evolve relatively predictably from one phase to the other.

Tushman-Rosenkopf

Similar in features to Utterback-Abernathy model: technological discontinuity, era of ferment, emergence of a dominant design, and era of incremental change.

The more complex an innovation the more intrusion from sociopolitical factors during evolution of the technology.

Technological progress depends on factors other than those internal to the technology.

The more complex the technology, the more it is underdetermined by factors internal to it.

Roster's S-curve

The returns on the effort put into a technology fall off as the limits to the technology are approached.

The limits of a technology can be predicted from knowledge of its physical limits.

How to predict the end on an existing technology and the arrival of a technological discontinuity

Table 15 Relationships between Dynamic Models Source [START_REF] Afuah | Innovation Management: Strategies, Implementation, and Profits[END_REF] landscape of the economy, relatively insulated from the universities and small enterprises, relatively unconnected to the government, and largely self-contained [START_REF] Chesbrough | Open Innovation: The New Imperative for Creating and Profiting from Technology[END_REF].

Chesbrough explained this: "One could therefore regard the knowledge landscape in the early twentieth century as a series of fortified castles located in an otherwise impoverished landscape. Within the castle walls of each company's central R&D organization, there were deep repositories of understanding based on thorough, detailed investigations of a wide range of phenomena. Each castle was relatively self-sufficient, receiving occasional visits from outsiders, and its inhabitants ventured out occasionally into the surrounding landscape to visit universities or scientific expositions. But most of the action occurred within the castle walls, and those outside the castle could only marvel at the wonders produced from within" (Chesbrough, 2003: 24).

The logic underlying this approach of innovation was one of closed, centralized, internal R&D. At its root, it implies a need for deep vertical integration. In other words, in order to do anything, one must do everything internally, from tools and materials, to product design and manufacturing, to sales, service, and support. Outside the fortified central R&D castles, the knowledge landscape was assumed to be rather barren (or what could be called not invented here34 ). Consequently, the firm should rely on itself-and not feeble outside suppliers-for its critical technologies [START_REF] Chesbrough | Open Innovation: The New Imperative for Creating and Profiting from Technology[END_REF]. Figure 20 illustrates knowledge landscape in close innovation.

Figure 20 The Knowledge Landscape in Close Innovation Source (Chesbrough, 2003: 31) The open paradigm does not mean that internal R&D itself has become obsolete. What is needed is a new logic of innovation to replace the traditional logic. Companies must structure themselves to leverage this distributed landscape of knowledge, instead of ignoring it in the pursuit of their own internal research agendas. Companies increasingly cannot expect to warehouse their technologies, waiting until their own businesses make use of them. The new logic will exploit this diffusion of knowledge, rather than ignore it. Instead of making money by hoarding technology for its own use, companies make money by leveraging multiple paths to market their technologies [START_REF] Chesbrough | Open Innovation: The New Imperative for Creating and Profiting from Technology[END_REF].

This means that there are changes in the role of the research function. It expands the role of internal researchers to include not just knowledge generation, but also knowledge brokering.

This means that knowledge located from outside may be just as useful as knowledge created from within-and it should be similarly rewarded. The additional role of identifying and accessing external knowledge, in addition to generating internal knowledge, changes the career paths of researchers inside R&D firms [START_REF] Chesbrough | Open Innovation: The New Imperative for Creating and Profiting from Technology[END_REF]. Figure 21 The Knowledge Landscape in Open Innovation Source (Chesbrough, 2003: 44) For [START_REF] Jelinek | Open Innovation[END_REF], open innovation gained prominence and momentum in the context of three specific factors: financial pressures for efficiency, bourgeoning globalization, and increased technical complexity. Financial pressures drove firms to eliminate expenditures that did not lead to financial returns. As a result, longer horizon, centralized corporate R&D was eliminated in major US firms during the 1980s. These activities were dismantled and distributed to corporate divisions or outsourced (Where their focus was tightened, their budgetary support much reduced, and their temporal horizon shortened). At globalization level, genuine commercialisation is attributed to the reconfiguration and reapplication of existing solutions elements into new forms or application [START_REF] Hargadon | Technology Brokering and Innovation in a Product Development Firm[END_REF][START_REF] Hargadon | How Breakthroughs Happen: The Surprising Truth about How Companies Innovate[END_REF], while regional economic growth is attributed to enhanced interconnections and mobility of personnel and ideas among firms [START_REF] Saxenian | Regional Advantage: Culture and Competition in Silicon Valley and Route 128[END_REF][START_REF] Saxenian | Silicon Valley's New Immigrant Entrepreneurs[END_REF] both forms of open innovation. Yet the scope for accessing new ideas and circulating personnel has become increasingly global [START_REF] Doz | Alliance Advantage: The Art of Creating Value through Partnering[END_REF][START_REF] Doz | From Global to Metanational: How Companies Win in the Knowledge Economy[END_REF][START_REF] Saxenian | Silicon Valley's New Immigrant Entrepreneurs[END_REF]. So, firms are led to draw on external resources of knowledge from discovery to commercialization and every stage of the firm's value chain. The last factor is the increasing complexity of many contemporary processes and products which incorporate more sickness and broader technology than before. So, via openness firms extend their access to important resources [START_REF] Gulati | Strategic Networks[END_REF], opportunity identification [START_REF] Cooper | Networks, Alliances, and Entrepreneurship[END_REF] and the provision, via informal and formal relationships, of information, insights and legitimacy [START_REF] Kogut | The Network as Knowledge: Generative Rules and the Emergence of Structure[END_REF] which will contribute to the innovative efforts.

In view of these elements, industry-university consortia and collaborative research efforts have proliferated. Before discussing R&D consortia in details, we discuss in the next section the evolution of R&D from eighteen century to our days.

R&D Generations: From Creating Internal Innovation Capability to Effective

Innovation Management

Since 1900, multiple generations of R&D 35 and innovation management have emerged, evolved and coexisted. We can identify and classify these generations according to their superior dominant capabilities and dominant architectures that become nearly universally accepted because they provide a competitive advantage during the generation [START_REF] Miller | The Generations of R&D and Innovation Management[END_REF]. A capability becomes dominant when it evolves from the ability to produce largely random outcomes to the ability to produce largely predictable efficient outcomes with superior economic advantage. The produced capability has an associated architecture that determines the structure of product and business applications and how the components of the system fit 35 Research and development (R&D) within an organisation is defined as the discovery of new knowledge which is generally focused differently during the phases of research and then development. During research, the discovery is focused on resolving the scientific and technical uncertainty to supply the new knowledge in the improved capability needed for competitive products, processes, services, markets, business models, and industry structures such as supply chains and distribution channels. During development, the discovery is focused on combining the new knowledge with tools, technology, and processes to build a capability to create new competitive value that serves market needs. This value is created with combinations of improved products, processes, services, markets, business models, and industry structures (Miller, 2010: 135).

together [START_REF] Miller | The Generations of R&D and Innovation Management[END_REF]. We can distinguish between four generations of R&D according to: Timeframe, primary objectives, secondary objectives, dominant capability, innovation management, strengths, challenges, reasons that led to next generation, and achievements (see To create an innovation capability inside emerging modern industrial corporations that could be driven by science and technology.

To improve predictability, speed, cost and scope of innovation capability within a corporation.

To improve the overall financial performance and competitiveness of corporation via strategic planning of innovation and R&D with enhancement tools such as roadmaps, portfolios, scenarios.

Effective management of both incremental and radical innovation.

Secondary Objectives

To improve the capability of R&D by doing collaborative research with external organizations such as universities.

To improve the cost of innovation with product platforms and new digital development tools. To improve the performance of operations with new radical capabilities such as lean manufacturing.

To enable radical innovation faster and with much leaner resources at a much higher yield than 3G.

Dominant Capability

The capability to do lowcost "mass production" in manufacturing with a new architecture in the factoryinterchangeable parts combined with a capability for measurementand the moving assembly line. 12 new principles and practices to manage 4G [START_REF] Miller | Innovation for Business Growth[END_REF].

Strengths

Modern (Miller, 2006). Table 16 Generations of R&D Source Adapted from [START_REF] Miller | The Generations of R&D and Innovation Management[END_REF] 

R&D Consortia 36 Formation Trajectories: Emergent or Engineered?

Strategic R&D Programs aimed at bringing together large companies, SMEs and universities (referred to as triple-helix by [START_REF] Etzkowitz | The Dynamics of Innovation: From National Systems and "Mode 2" to a Triple Helix of University-Industry-Government Relations[END_REF] have been or are currently being developed in several countries, with the objective of strengthening the competitiveness of firms through the promotion of R&D and industrial innovation. The underlying logics of these programs are of two types: top-down (institutional process or engineered-process) and bottom-up (or emergent processes) [START_REF] Doz | Formation Processes of R&D Consortia: Which Path to Take? Where Does It Lead?[END_REF].

Two paths were identified to the formation process: Emergent process (consortia formation processes appear to emerge from the interplay between environmental interdependence and similar interests) and engineered process (the intervention of a triggering entity is required).

-Emergent process

The collaboration is driven by responses to common threats or a perceived need to gain access to similar resources. These emergent processes enable members with similar interests to generate consensus on the domain of their R&D consortium, leading to strong expectations of the continuity. These processes will lead to design a consortia structure based on the shadow of the future cast over the member's relationship (e.g. Since the firms in consortia characterized by emergent process may come from the same industry, and have the same interests in the consortium, the members may harbor competitive concerns about unequal control over allocations of resources, or appropriation of benefits. Thus, a greater reliance on formal structure). The consortia developed through emergent processes will be viewed as options by their members (e.g. where consortium members operate on the basis of more embedded ties with each other, or as a result of similar interests that have been stimulated by past relationships, they will be able to rely on them as a basis for continued collaboration if their consortium is not meeting their expectations. However, if the result of emergent process is a successful consortium they can exercise their option and remain in it).

-Engineered process

In the face of dissimilar interests and low interdependence, the formation of consortia requires the intervention of triggering entities relying on engineered process. In consortia that are formed by engineered process, a hub and spoke approach to member solicitation will be 36 A research consortium is broadly defined as an organizational form based on an agreement or contract between companies, public laboratories and/or Universities to share the expenses associated with an R&D activity. The sharing of the expected benefits requires a precise definition of the intellectual property rights [START_REF] Mothe | Through Collaboration : The Case of EUREKA R&D Consortia[END_REF]. employed in the initial stages of their development. The presence of structural holes in relationships between firms will lead to reliance on engineered process in the development of networks. In consortia that evolve through emergent process, the triggering entity will likely be an individual with strong personal connections but a weak organizational affiliation.

While emergent process will be associated with exploitative managerial behaviour, engineered process with explorative managerial behaviour, ceteris paribus. Learning outcomes in networks will be inhibited by narrowly defined domain consensus, unrealistic expectations of continuity, and over-engineering of network structure. Over time, consortia and alliances that are formed as a result of engineered process will lead to networks governed by emergent process, ceteris paribus. Network survival will require reliance upon both engineered and emergent process, ceteris paribus.

Motives of Formation of R&D Consortia

After presenting R&D generations and evolutions paths of R&D consortia, we can see that collaboration in R&D started to exist from the 2G. Now we turn to understand what motivates firms to collaborate by forming R&D consortia.

Based on an intensive literature review, [START_REF] Hagedoorn | Understanding the Rationale of Strategic Technology Partnering: Interorganizational Modes of Cooperation and Sectoral Differences[END_REF] makes an overview of motives for strategic inter-firm technology cooperation 37 . Author distinguishes between three groups of motives (see Table 17):

37 Strategic technology partnerships are those inter-firm cooperative agreements which are aimed at improving the long-term perspective of the product market combinations of the companies involved. These strategic technology partnerships differ from other partnerships such as cost-economizing agreements which are more associated with control of either transaction costs or operating costs of companies. In the case where both strategic and cost-economizing arguments for partnering appear possible, either because it is not feasible to differentiate between the cost or the strategic argument, or because partners can be expected to have alternating motives as a consequence of the character of the agreement, such agreements are considered of a mixed character (Hagedoorn, 1993: 375).

Author tested these motives in addition to other hypotheses using data from MERIT-Cooperative Agreements and Technology Indicators (CATI) that contains arrangements for transferring technology or joint R&D. Findings indicate that only three motives; technology complementarity, reduction of the innovation time-span, and market access and influencing the market structure; are the most mentioned motives. So, cooperation has to be understood as an attempt to cope with complexity and interrelatedness of different fields of technology and their efforts to gain time and reduce uncertainty in joint undertakings during a period of growing technological intricacy.

By reviewing the literature on the motives of R&D consortia formation, we can classify them under subsequent criteria 38 :

-

Firm resources and R&D organization and intensity

The amount of project budgets has a positive influence on the rate of consortia formation [START_REF] Sakakibara | Formation of R&D Consortia: Industry and Company Effects[END_REF]. The existence of an internal laboratory in a firm substantially also increases its probability to cooperate on R&D [START_REF] Miotti | Co-operative R&D: Why and with Whom? An Integrated Framework of Analysis[END_REF]. In the same vein, a strong research orientation of firms substantially increases their propensity to cooperate [START_REF] Miotti | Co-operative R&D: Why and with Whom? An Integrated Framework of Analysis[END_REF]. 38 These criteria have their origins in theoretical traditions as RBV (heterogeneity and homogeneity of competencies) or industrial organization (sector characteristics), our objective from putting them all here without attaching them to their theoretical traditions is to give a holistic view of R&D formation motives. 

Group of motives Sub-motives

Table 17 Motives of Strategic Technology Partnerships

Source Adapted from [START_REF] Hagedoorn | Understanding the Rationale of Strategic Technology Partnering: Interorganizational Modes of Cooperation and Sectoral Differences[END_REF] -Firm's age and experience

The age of a firm has a positive influence on the rate of consortia formation [START_REF] Sakakibara | Formation of R&D Consortia: Industry and Company Effects[END_REF]. Related to the experience of past participation, the net number of firms met in past consortia is positively related to R&D formation [START_REF] Sakakibara | Formation of R&D Consortia: Industry and Company Effects[END_REF].

-Legal form of collaboration Joint ventures are motivated by both market access and technology development. While contractual arrangements tend to be directed towards joint research and shared development activities which are of a more short-term character than basic research [START_REF] Hagedoorn | Understanding the Rationale of Strategic Technology Partnering: Interorganizational Modes of Cooperation and Sectoral Differences[END_REF].

-

Sector characteristics

Sectors with high research intensity (High-tech) leads to more cooperation and to more research orientated alliances, i.e., technological complementarity and reduction of the innovation period. While in non-high-tech industries, there is a strongly market-oriented motivation, i.e., market access and restructuring, of partnering [START_REF] Bayona | Firms' Motivations for Cooperative R&D : An Empirical Analysis of Spanish Firms[END_REF][START_REF] Hagedoorn | Understanding the Rationale of Strategic Technology Partnering: Interorganizational Modes of Cooperation and Sectoral Differences[END_REF][START_REF] Miotti | Co-operative R&D: Why and with Whom? An Integrated Framework of Analysis[END_REF][START_REF] Robertson | Technology Development Mode: A Transaction Cost Conceptualization[END_REF][START_REF] Wang | Cooperative Research in a Newly Industrialized Country: Taiwan[END_REF].

Monitoring of technological development and monitoring of market entry is an important motive in three sectors, i.e., biotechnology, new materials and telecommunications. As biotechnology and new materials are two relatively new fields of technology, alliances are used to monitor the possibilities of these fields of technology for their future product-market combinations. In telecommunications, partnership is used for monitoring possible convergence with other fields of information technologies and the possibilities of a wider range of applications and services in the near future. So, firms can cooperate in order to absorb their partner's knowledge of the market. Sharing high costs and financial risks is an important motive in three sectors, i.e., aviation and heavy electrical equipment and telecommunication systems which are all sectors manufacturing expensive capital goods that are often manufactured in coproduction and where the creation of new generations is very costly [START_REF] Hagedoorn | Understanding the Rationale of Strategic Technology Partnering: Interorganizational Modes of Cooperation and Sectoral Differences[END_REF].

The degree of industry competition strongly and negatively affects the rate of R&D consortia formation. Additionally, the net number of firms a firm encounters in product markets has a strongly positive effect on the formation of R&D consortia [START_REF] Hagedoorn | Understanding the Rationale of Strategic Technology Partnering: Interorganizational Modes of Cooperation and Sectoral Differences[END_REF]. Finally, the weak appropriability conditions of industries have a strong influence on the R&D consortia formation [START_REF] Sakakibara | Formation of R&D Consortia: Industry and Company Effects[END_REF].

-Capability homogeneity and heterogeneity Sakakibara (1997) proposes that heterogeneity in the participating firm's capabilities leads firms to cooperate in R&D. This condition views R&D cooperation as a means of knowledge creation as well as knowledge transfer. The relative importance of cost-sharing motive in R&D consortia increases when participants' capabilities are homogeneous or projects are large, while the relative importance of skill-sharing motive in R&D cooperation increases with heterogeneous capabilities.

-

Nature of innovative activity

Basic research is not a motive for strategic technology partnering between firms [START_REF] Hagedoorn | Understanding the Rationale of Strategic Technology Partnering: Interorganizational Modes of Cooperation and Sectoral Differences[END_REF]. [START_REF] Bayona | Firms' Motivations for Cooperative R&D : An Empirical Analysis of Spanish Firms[END_REF] and [START_REF] Hagedoorn | Understanding the Rationale of Strategic Technology Partnering: Interorganizational Modes of Cooperation and Sectoral Differences[END_REF] showed that the possibility of establishing cooperative relationships increases, when the innovatory activity is perceived to be more risky. More precisely, if a firm considers that an overlong period for obtaining a return on the investment represents an obstacle to innovation, then this may cause it to cooperate with other firms in an attempt to reduce this period by way of some form of synergy.

-Cost sharing [START_REF] Bayona | Firms' Motivations for Cooperative R&D : An Empirical Analysis of Spanish Firms[END_REF] showed that firms consider that by cooperating they can share the costs of the innovation and thus overcome the lack of financial sources. According to this result, firms that consider innovation costs to be difficult to control have a lower propensity for cooperative R&D, perhaps fearing that the lack of control would be even greater when various firms are working in the same innovation project. [START_REF] Cassiman | R&D Cooperation and Spillovers: Some Empirical Evidence from Belgium[END_REF] also find that motivations related to the cost of innovation increase the propensity to cooperate. For their part, Sakakibara (1997aSakakibara ( , 1997b) ) and [START_REF] Hagedoorn | Understanding the Rationale of Strategic Technology Partnering: Interorganizational Modes of Cooperation and Sectoral Differences[END_REF] find that although lack of finance is a motivation for cooperative R&D, it is not the most important, with those of access to knowledge and complementary technologies taking precedence.

-Type of the partner For [START_REF] Miotti | Co-operative R&D: Why and with Whom? An Integrated Framework of Analysis[END_REF] ccooperation with rivals, which is relatively rare, is substantially more likely in high-tech sectors and, to a lesser extent, in mid-high tech sectors.

Firms that cooperate with rivals cite R&D costs as an obstacle to innovation. This tends to confirm that rivals team up in order to exploit economies of scale and reduce individual costs of innovation in high-tech sectors. Market creation via standardization, sharing risks, learning, competitive intelligence and facing a common problem constitute also motives for competitors to collaborate in R&D in high-tech industries [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF][START_REF] Gnyawali | Co-opetition between Giants: Collaboration with Competitors for Technological Innovation[END_REF][START_REF] Tether | Who Co-operates for Innovation, and Why: An Empirical Analysis[END_REF]. Vertical cooperation is relatively more frequent in low-tech sectors.

Finally, firms cooperating with public institutions do not encounter cost obstacles to innovation, while it is the case with firms which partner with rivals. On the contrary, firms that cooperate with public institutions consider that insufficient market information constitutes an obstacle to innovation.

-

Nationality of the partner

French firms resort to intra-European partnerships in order to share costs rather than access specific R&D resources. This is reinforced by the fact that intra-European cooperations are not concentrated in high-tech sectors but rather in mid-high-tech industries, in which a number of European countries hold traditional comparative advantages. In sum, French firms cooperate relatively little with American firms, but do so to access high quality complementary R&D resources close to the technological frontier in high-and mid-high-tech sectors. These resources should thus be particularly efficient to enhance the innovative capabilities of French firms.

After discussing technological change and innovation main concepts that serve our research,

we turn now to study the main concepts related to knowledge and learning in innovation.

More precisely, we start with main properties of knowledge. Then we conclude by showing how organisations learn internally and via collaboration.

Knowledge, Spirals and Organisational Learning

Learning has been identified as critical element to a firm to achieve a sustainable competitive advantage. More precisely, how firm manage their knowledge base and learn in innovation management. We start this section by defining knowledge, its different types, how it is created and transformed into organizational learning.

Knowledge could be defined according to Oxford English Dictionary as: 1) expertise and skills acquired through experience and education, the theoretical and practical understanding of a subject; 2) what is known in a particular field or in total, facts and information; or 3) awareness or familiarity by experience of a fact or situation.

So, the ability of a firm to perform an activity is based on its knowledge of that activity. More precisely, firm's competencies and capabilities rest on both technological and market knowledge [START_REF] Tidd | Managing Innovation Integrating Technological Market and Organizational Change[END_REF]. In parallel with [START_REF] Abernathy | Innovation: Mapping the Winds of Creative Destruction[END_REF], technological knowledge could be defined as knowledge of components, linkages between components, methods, processes, and techniques that go into a product or service. Whereas market knowledge is defined as knowledge of distribution channels, product or service applications, and consumer expectations, preferences, needs and wants. These two knowledge are not necessarily spate and discreet.

Three properties of technological knowledge determine how well a firm performs the activities that are based on knowledge: newness, quantity, and tacitness.

1) Newness: this property means how new the knowledge that underpins an activity is to the function or organisation performing the activity. If it is very different form existing knowledge, it is said to be radical or competence-destroying. If newness builds on existing knowledge, it is said to be incremental or competence-enhancement [START_REF] Tushman | Technological Discontinuities and Organizational Environments[END_REF]. The newer the knowledge, the more difficult it is for firms to perform these activities.

2) Quantity: The second property is the quantity of new knowledge. The amount of new knowledge is a function of the complexity of the activities that go into the product, which may or may not result in a complex product. For example, the activities that go into the discovery and development of pharmaceutical product are complex and knowledge intensive. But, the product is relatively simple.

3) Tacitness: This property is based on [START_REF] Polanyi | The Tacit Dimension[END_REF]'s distinction between articulated (or explicit) versus tacit knowledge. Articulated knowledge consists of information that can readily be codified, and therefore transferred. It is explicit if it is spelled out in writing, verbalized, or codified in drawings, software programs or other products.

Tacit knowledge may not even be verbalized or articulated [START_REF] Hedlund | A Model of Knowledge Management and the N-Form Corporation[END_REF]. Firms

may have explicit knowledge in forms of blueprints and operating procedures.

However, they are useful only when tacit knowledge enables its members to utilize them. Much of the knowledge that underlines the effective performance of an organisation is the tacit knowledge embodied in its members [START_REF] Howells | Tacit Knowledge, Innovation and Technology Transfer[END_REF][START_REF] Nelson | An Evolutionary Theory of Economic Change[END_REF]. [START_REF] Nonaka | The Knowledge Creating Company[END_REF] identified four models for organisational knowledge creation.

Depending on whether the knowledge is initially explicit or tacit and on whether it becomes explicit or tacit, knowledge creation may consist of socialisation (tacit to tacit), externalisation (tacit to explicit), internalisation (explicit to tacit) and combination (explicit to explicit).

Figure 22 shows the four models.

Figure 22 The Process of Creating New Knowledge through Interaction and Conversion between Tacit and Explicit Knowledge Source [START_REF] Nonaka | The Knowledge Creating Company[END_REF] Socialisation occurs through a process of shared experiences which leads to the individuals having common mental models and similar technical skills.

Externalisation represents the process of converting tacit knowledge into explicit concepts.

For [START_REF] Nonaka | A Theory of Organizational Knowledge Creation[END_REF] the knowledge can be converted from tacit to explicit via metaphors, analogies and models. Metaphors allow one to understand something by seeing it in terms of something else. An analogy helps to understand the unknown through the known and bridges the gap between an image and a logical model. As these concepts become explicit, the concept can then be modelled. This process is essentially knowledge creation since as the concept moves from tacit knowledge through to a logical model, inherent contradictions and insufficient (or inadequate) conceptualisations are addressed and the outcomes reflect a new concept.

Internalisation is the opposite process, converting explicit knowledge into tacit knowledge. It is related to "learning by doing", individual takes the documented or verbalised knowledge and converts it through experience to tacit knowledge.

Combination involved converting explicit knowledge through recombination or reconfiguration of existing knowledge into new knowledge.

From Individual Knowledge into Organisational Learning

Organisational learning could be defined as the process of improving actions through better knowledge and understanding and involve transforming individual knowledge into organisational routines39 [START_REF] Fiol | Organizational Learning[END_REF]. This means that individuals play an important role in the creation of organisational knowledge structure but the knowledge resides at the organisational level. [START_REF] Nonaka | The Knowledge Creating Company[END_REF] modeled this process, spiral of organisational knowledge creation, as shown in Figure 23. Knowledge moves from the individual to higher levels through repeated transformations between articulated and tacit forms of knowledge. They distinguished between four levels of carrier or agents of knowledge: Individual, group, organisational, and inter-organisational. As knowledge is continuously transformed between tacit and articulated states, it encompasses more individuals in and around the organisation, moving from knowledge shared by individuals to become group-level knowledge, then to an organisational level of understanding and eventually becoming inter-organisational level. Source (Hedlund, 1994: 75) Hedlund (1994) proposes a model of knowledge categories and transformation processes in firms. This model allows explicit distinctions between storage, transfer and transformation. In order to understand the model, we will discuss three basic sets of concepts [START_REF] Hedlund | A Model of Knowledge Management and the N-Form Corporation[END_REF] 76:78) (see Figure 24):

1) Articulation and internalization, the interaction of which is termed reflection. (The processes are illustrated through vertical arrows in Figure 24)

2) Extension and appropriation, together constituting dialogue. (Horizontal arrows in Figure 24)

3) Assimilation and dissemination, referring to knowledge imports from and exports to the environment.

-Reflection Constituents Articulation refers to tacit knowledge being made explicit, articulated. This can take place at all four levels in the model (Individual, group, organisational, and inter-organisational).

Articulation is essential in facilitating transfer of information, but also for its expansion and improvement, since it allows open scrutiny and critical testing. In international technology transfer, it is a crucial element both in the case of licensing and of foreign direct investment (FDI).

Internalization occurs when articulated knowledge becomes tacit. It is important in that internalization economizes on limited cognitive, perceptual and coordinative resources.

Previous literature on bounded rationality [START_REF] Simon | A Behavioral Model of Rational Choice[END_REF] shows from one hand how individual and organizational routines are paramount in understanding how human systems assemble and use information. On the other hand, it also provides many examples of the negative sides of internalization in withdrawing knowledge into the unreflective unconscious and packaging it in conservative and conserving ways.

Reflection is the interplay of tacit and articulated knowledge. Genuine knowledge creation [START_REF] Nonaka | Managing the Firm as an Information Creation Process[END_REF] usually requires such interplay. Writing a scientific paper is a good example of such a process.

-Dialogue Constituents

Extension is transfer of knowledge (possibly resulting in its transformation) from lower to higher agency levels in the model, in articulated or tacit form. An example of the former would be when a company sends drawings of its planned future products to its subcontractors.

The latter, tacit mode of transfer is usually entailed in the teaching of complex, practical skills, as when an experienced management consultant coaches a group of younger colleagues through working together with them on a project. (Hedlund, 1994: 77) Appropriation is the reverse process, as when the organization teaches new employees about its products (mostly the articulate route) or indoctrinates them into the corporate culture (mostly through tacit transfer).

Dialogue is the interaction of extension and appropriation. It also includes dialogue at a given level, for example within a working group. Dialogue takes place also at the tacit level.

Craftsman like skills as well as corporate cultures probably develop and transfer largely through tacit communication. The quantity and quality of dialogue and reflection are hypothesized to be important determinants of the type and effectiveness of knowledge management. It is significant that pedagogical practices usually involve the two basic processes: dialogue between teachers and students in the classroom, and reflection in solitude in the library or at home.

-Assimilation/Dissemination Assimilation and dissemination are conceptually straight-forward concepts covering the input and output, respectively, of knowledge (in cognitive, product or skill form). Also here, there are both articulated and tacit components. For example, complex packages of tacit knowledge are assimilated through selective recruiting of key individuals. Or, clearly articulated bits of information are accessed through data links to patent banks. Dissemination similarly can involve articulated as well as tacit elements.

After explaining how knowledge is created and transformed from individual to organisational level. We turn now to present different types and behaviour learning at organisational level.

Literature on organisational learning presents different ways of learning:

-Exploration vs exploitation Exploration focuses on the development of new knowledge that organisation doesn't possess, either through internal development by experimentation, discovery or play, or from external acquisition. It is often more expensive, and the returns are often uncertain, possibly negative, and relatively far off into the future. This stated by March (1991: 71): "Exploration includes things captured by terms such as search, variation, risk taking, experimentation, play, flexibility, discovery, innovation".

Exploitation addresses how firm can make use of its existing knowledge or routines through refinement or extension or as March (1991: 71) defines: "Exploitation includes such things as refinement, choice, production, efficiency, selection, implementation, execution". Levinthal and March added that exploration involves "a pursuit of new knowledge," whereas exploitation involves "the use and development of things already known" (Levinthal and March, 1993: 105).

Organisations must balance between the short-term, immediate benefits from exploitation with the longer term, less certain benefits from exploration. Organisation that balance between exploitation and exploration is called ambidextrous which means the ability of organisations to pursue simultaneously both incremental and discontinuous innovation and change by hosting multiple contradictory structure, processes, and cultures within the same firm (Tushman and O'Reilly, 1996: 24).

-Learning by doing It describes situations in which experience leads to an increasing understanding of process, which tends to result in increased efficiency [START_REF] Argote | Organizational Learning: Creating, Retaining and Transferring Knowledge[END_REF]. In this way of learning the emphasis is often on the development of core or strategic capabilities through a process of building routines. As a firm proceeds down the learning curve, it acquires, develops, and refines its routines as a consequence of success in responding to challenges and opportunities.

Successful responses are repeated and become encoded into an organization's knowledge base as part of its standard operating procedures. As the focus is on enhancing efficiency, learning by doing reduces the range of acceptable behaviors and less likely lead to novel situations.

-Trial and error

It is referred to this way of learning as adaptive learning. This process of learning starts when a firm undertakes a course of action. After action is undertaken, there is some outcome response from the environment, which the firm interprets and evaluates, and often adapts its course of action to enhance the likelihood of desired response (Van de [START_REF] Van De Ven | Learning While Innovating[END_REF].

Throughout multiple iterations of this process, the firm continually adjusts to new information about the relevant environment as the information becomes available. Trial and error, as an intentional learning, can produce novel responses and the development of new routines.

-Improvisation

In this way of learning neither prior practices nor external feedback are the primary source of learning. During improvisation, firms engage in real time, short-term learning that may lead to the creation of a new capability [START_REF] Miner | Organizational Improvisation and Learning: A Field Study[END_REF]. Rather than continuing with prior practices, a firm may deliberately break from earlier behaviours and try a novel approach in an effort to learn. This is called selectionism where the firm pursues multiple solution independently of one another and picks the best one ex post [START_REF] Sommer | Selectionism and Learning in Projects with Complexity and Unforeseeable Uncertainty[END_REF]. Generally, improvisation is focused on a deliberate effort to try a single, novel approach. Learning is more improvisational when the design and execution of a solution occur simultaneously, and it is more experimental when it involves planned variations in underlying conditions [START_REF] Miner | Organizational Improvisation and Learning: A Field Study[END_REF]. [START_REF] Eisenhardt | Accelerating Adaptive Processes: Product Innovation in the Global Computer Industry[END_REF] found that using an experiential strategy based on improvisation accelerates product development.

Knowledge and learning can also be gained through scaling [START_REF] Amidon | Innovation Strategy for the Knowledge Economy[END_REF][START_REF] Nonaka | The Knowledge Creating Company[END_REF][START_REF] Senge | The Fifth Discipline[END_REF]. The scale of a firm is the extent of its activity described by its size, revenue or units sold. Economies of scale are based on the idea that larger quantities of units sold will result in reduced per-unit cost. These economies result from distributing fixed costs over a large quantity of units sold. Over time, scaling allows the firm to take advantage of learning curve effects in which quality or efficiencies increase.

-Learning by diffusion

This type of learning try to identify what factors affect the rate and extent of innovation and new knowledge adoption [START_REF] Rogers | Diffusion of Innovations[END_REF]. Different patterns of diffusion were introduced such as S-curve that we have mentioned before, explorative approaches that use statistical models to predict trends (stock prices, energy consumptions, etc.) or normative models which starts with a desired end-state and try to determine the optimal path. Forecasting patterns of adoption is central to learning by diffusion. More precisely, knowledge and learning from one pattern can serve as a useful proxy in determining patterns of growth and time required for adoption.

After presenting the ways by which organisations learn, it is time now to turn to how organisations learn from each other or what is called inter-organisational learning which is the level of analysis that is in our interest in this research.

From Organisational to Inter-Organisational Learning

As we have mentioned before, firms need outside relationships for innovation in the form of new products, processes, markets, organisations and for learning to build new competencies (Ahuja, 2000b;[START_REF] Kogut | Knowledge of the Firm, Combinative Capabilities, and the Replication of Technology[END_REF][START_REF] Kotabe | The Role of Strategic Alliances in High-technology New Product Development[END_REF][START_REF] Rowley | Redundant Governance Structures: An Analysis of Structural and Relational Embeddedness in the Steel and Semiconductor Industries[END_REF]. Although this logic existed for long time (e.g. [START_REF] Lundvall | Innovation as an Interactive Process: From User-Producer Interaction to the National System of Innovation[END_REF], it is [START_REF] Chesbrough | Open Innovation: The New Imperative for Creating and Profiting from Technology[END_REF] To go further in our understanding of organisational learning, we have to look to cognition sciences. Cognition and knowledge meaning go further than rational calculation to cover a wide range of mental activities including proprioception (grasp, touch, grip, etc.), perception, sense-making, categorization, inference, value judgement, and emotions [START_REF] Nooteboom | Learning and Innovation In Inter-Organizational Relationships and Networks[END_REF].

So, as we mentioned in [START_REF] Nonaka | The Knowledge Creating Company[END_REF] model on knowledge creation, people construct their cognitive categories, or mental models by which they perceive, interpret, and evaluate phenomena in interaction with their physical and social context or via what is called a "situated action". This means that knowledge and meaning are embodied in specific contexts of action that yield background knowledge as part of absorptive capacity 40 [START_REF] Cohen | Absorptive Capacity: A New Perspective on Learning and Innovation[END_REF], which cannot be fully articulated and always retains a tacit dimension [START_REF] Polanyi | The Tacit Dimension[END_REF]. People transform information into knowledge, by assimilating it into those mental frameworks and thereby shaping and moulding it. According to the environments where people developed their cognition, they interpret the world differently [START_REF] Berger | The Social Construction of Reality[END_REF]. So, people will have greater or lesser cognitive distance [START_REF] Nooteboom | Towards a Dynamic Theory of Transactions[END_REF][START_REF] Nooteboom | Inter-firm Alliances: Analysis and Design[END_REF].

Organisation, as a governance structure, function as a cognitive focusing device. This means that in order to achieve a specific goal, the categories of thoughts (perceptions, interpretation and value judgement) of people involved must be aligned [START_REF] Kogut | Knowledge of the Firm, Combinative Capabilities, and the Replication of Technology[END_REF][START_REF] Nooteboom | Towards a Dynamic Theory of Transactions[END_REF][START_REF] Nooteboom | Learning and Innovation in Organizations and Economies[END_REF]. Alignment means that cognitive distance must be limited, to a greater or lesser extent. To achieve this focus, organisations develop their own organisational cultures 41 . This culture make organisations different in their goals, accumulated experiences in different industries, technologies and markets [START_REF] Schein | Organizational Culture and Leadership[END_REF]. Focus doesn't mean that people need to agree on everything, or see everything the same way. [START_REF] Nooteboom | Inter-firm Alliances: Analysis and Design[END_REF] sees the focus as a trade-off between cognitive distance, needed for variety and novelty of cognition, and cognition proximity needed for mutual understanding and agreement. The need for firms to achieve a cognition focus may entail a risk of myopia and lead to lose relevant opportunities and threats. In order to manage this risk, firms need complementary resources form outside to utilise external economy of cognitive scope [START_REF] Nooteboom | Towards a Dynamic Theory of Transactions[END_REF]) so it can derive innovation from interaction with other firms [START_REF] Chesbrough | Open Innovation and Strategy[END_REF][START_REF] Chesbrough | Open Innovation: The New Imperative for Creating and Profiting from Technology[END_REF][START_REF] Lundvall | Innovation as an Interactive Process: From User-Producer Interaction to the National System of Innovation[END_REF]. With increasing uncertainty, in terms of volatility of market and technology, the risk of myopia is greater and hence there is a greater need for complementary outside resources. 40 Cohen and Levinthal define absorptive capacity as "the ability of a firm to recognize the value of new, external information, assimilate it, and apply it to commercial ends " (1990: 128). In a subsequent work [START_REF] Lane | Absorptive Capacity, Learning, and Performance in International Joint Ventures[END_REF] and [START_REF] Zahra | Absorptive Capacity: A Review, Reconceptualization, and Extension[END_REF] distinguish cognitive absorptive capacity (ability to recognize the value of new external knowledge) from operational absorptive capacity (ability to assimilate such knowledge and apply it to commercial applications). 41 Organisational culture incorporates fundamental views and intuitions regarding the relation between the firm and its environment (Locus of control: is the firm master or victim of its environment), attitude to risk, the nature of knowledge (objective or constructed), the nature of man (loyal or self-interested), and of relations between people (rivalrous or collaborative), which inform the content and the process of strategy, organisational structure, and styles of decision-making and coordination [START_REF] Schein | Organizational Culture and Leadership[END_REF].

It is heterogeneity or variety that produces innovation [START_REF] Ahuja | Where Do Resources Come From? The Role of Idiosyncratic Situations[END_REF][START_REF] Rosenkopf | Beyond Local Search: Boundary-Spanning, Exploration, and Impact in the Optical Disk Industry[END_REF][START_REF] Stuart | Local Search and the Evolution of Technological Capabilities[END_REF]. Heterogeneity has two dimensions: 1) the number of firms involved, and the pattern of ties between them, and 2) the difference in cognitive distance between them which is defined as the difference between the cognitive foci of firms, with two main dimensions of technological knowledge/competence and moral principles of governance [START_REF] Nooteboom | Optimal Cognitive Distance and Absorptive Capacity[END_REF]. Some research focused on the negative side of cognitive distance. For example, [START_REF] Stuart | Network Positions and Propensities to Collaborate: An Investigation of Strategic Alliance Formation in a High-Technology Industry[END_REF] showed that the most valuable collaborations are those between firms with similar technological foci and/or operating in similar markets, whereas distant firms are inhibited from cooperating effectively. [START_REF] Nooteboom | Inter-firm Alliances: Analysis and Design[END_REF] introduced a trade-off between distance and proximity. The ability to understand each other and the ability to collaborate decline with cognitive distance, whereas the novelty value of the relationship, i.e. its potential to generate Schumpeterian novel combinations, increases with distance. So, if the two effects are linear with respect to distance, and if learning or innovation performance of the relationship is proportional to the mathematical product of novelty value and mutual absorptive capacity, the result is an inverted-U performance as a function of distance (see Figure 25). Source [START_REF] Nooteboom | Optimal Cognitive Distance and Absorptive Capacity[END_REF] This interaction with external partners doesn't only lead to benefits in terms of relational rent 42 [START_REF] Dyer | Cooperative Strategy and Sources of Interorganizational Competitive Advantage[END_REF] but it is accompanied what literature on IOR calls relational risk.

-Relational Risks: Hold-up, Spill-Over and Opportunistic Behaviour Relational risk is composed of two fundamental risks: hold-up and spill-over.

Hold up problem results from dependence in the form of switching costs: if the relationship breaks, costs have to be incurred. Switching costs are cause by investments that are specific to the relationship. These costs could be: in location specificity, tangible asset specificity, and human asset specificity 43 [START_REF] Williamson | The Economic Intstitutions of Capitalism[END_REF][START_REF] Williamson | Hierarchies, Markets and Power in the Economy: An Economic Perspective[END_REF]. Investments in relation-specific asset are needed also to develop mutual understanding in the context of innovation and to build trust under conditions of uncertainty where contracts are not sufficient governance mechanisms and where reputation doesn't exist [START_REF] Dyer | Cooperative Strategy and Sources of Interorganizational Competitive Advantage[END_REF]. We can add to these costs the loss of hostages and the opportunity cost 44 .

Spill-over risk entails that knowledge reaching competitors that constitutes a source of competitive advantage is used by them. This risk may be direct: a partner becomes a competitor. It may be indirect when knowledge spills over to a competitor via a partner in a network. In the context of learning and innovation spill-over problem has many implications.

First, in inter-organisational learning, firms have to offer knowledge in order to get knowledge. In this context, it is the net balance of giving and receiving knowledge which is important. Second, leakages of tacit as well as codified knowledge takes place either because firms' knowledge is not well protected via property rights or because individuals involved are poached, have more allegiance to their professional colleagues or to rivals than the interest of the firm [START_REF] Grey | Trust, Control and Post-Bureaucracy[END_REF]. Finally, the question is not whether an information reaches a competitors or not but it is whether they will be able to understand it, i.e. transform it into 42 Dyer and Singh (1998: 662) defines relational rent as: "A supernormal profit jointly generated in an exchange relationship that cannot be generated by either firm in isolation and can only be created through the joint idiosyncratic contributions of the specific alliance partners. Relational rents are extracted from relation-specific assets, knowledge-sharing routines, complementary resources, and effective governance mechanisms". 43 [START_REF] Williamson | The Economic Intstitutions of Capitalism[END_REF] identifies three types of asset specificity: (1) site specificity which refers to the situation whereby successive production stages that are immobile in nature are located close to one another, (2) physical asset specificity refers to transaction-specific capital investments (e.g., in customized machinery, tools, dies, and so on) that tailor processes to particular exchange partners, and (3) human asset specificity refers to transactionspecific know-how accumulated by transactors through longstanding relationships (e.g., dedicated supplier engineers who learn the systems, procedures, and the individuals idiosyncratic to the buyer). 44 Opportunity cost is the loss of value that the current partner offers relative to the next best alternative. These costs depend on the availability of alternative partners, the possibility of conducting an activity oneself, and the leakages of tacit as well as codified knowledge takes place because knowledge and consequently into effective competition. In order to do this, they need to understand it but their absorptive capacity may not enable this [START_REF] Cohen | Absorptive Capacity: A New Perspective on Learning and Innovation[END_REF]).

Here we enter in the unpredictable side of partners' behaviour: will they conform to expectations and respect their promises or will they behave opportunistically?

Opportunism means that all agents can't be expected to always fulfil their commitments. This doesn't mean that all agents are dishonest but that it is difficult to predict ex ante whether they are honest or dishonest. The level of opportunism can vary depending on the strength of legal and social control that characterize the environment of the transaction [START_REF] Hennart | Transaction Costs Perspectives on Inter-organizational Relations[END_REF]. Here the question of governance plays an important role in controlling opportunism. According to transaction cost economics (TCE), it is impossible to judge the possible limits to other people's opportunism, and therefore trust doesn't yield a reliable safeguard [START_REF] Williamson | Markets and Hierarchies : Analysis and Antitrust Implications[END_REF]. If trust go beyond calculative self-interest, it yields blind, unconditional trust, which is not wise and will not survive in markets [START_REF] Williamson | Calculativeness, Trust, and Economic Organization[END_REF]. From a relational perspective, it may be possible to take trust as viable governance mechanism, without necessarily becoming blind or unconditional [START_REF] Dyer | Cooperative Strategy and Sources of Interorganizational Competitive Advantage[END_REF][START_REF] Mcallister | Affect-and Cognition-Based Trust as Foundations for Interpersonal Cooperation in Organizations[END_REF][START_REF] Ring | Structuring Cooperative Relationships between Organizations[END_REF].

According to [START_REF] Nooteboom | Trust: Forms, Foundations, Functions, Failures and Figures[END_REF] control on self-interest takes two forms. One is to limit opportunism by legal enforcement (Macro) or hierarchal direct control (micro). The second is to use incentives, based on reputation (macro), or the trustee's own material interest in the relation, on the basis of trustor's value to him/her, or costs of switching to a different relationship, or a risk of losing a hostage [START_REF] Nooteboom | Trust: Forms, Foundations, Functions, Failures and Figures[END_REF]. Other-directed reasons include institutions in the form of values and norms of decent conduct, identification with a community (macro), empathy or identification within a relationship [START_REF] Lewicki | Developing and Maintaining Trust in Work Relationships[END_REF], and routinized conduct (micro). Another possibility is to use a trusted third parties for intermediation or arbitration [START_REF] Nooteboom | Trust: Forms, Foundations, Functions, Failures and Figures[END_REF][START_REF] Shapiro | The Social Control of Impersonal Trust[END_REF] [START_REF] Nooteboom | Trust: Forms, Foundations, Functions, Failures and Figures[END_REF] 

Creating Value through Collaboration

In the previous section, we presented how firms learn from each other in addition to how to govern inter-organisational relationships in view of the existence of relational risks. But what is important is to maximise the value created from collaboration. Previous research treated collaboration as a source of value creation and showed that firms learn to create value through alliances with the accumulation of experience [START_REF] Anand | Do Firms Learn to Create Value? The Case of Alliances[END_REF][START_REF] Porrini | Alliance Experience and Value Creation in High-tech and Low-tech Acquisitions[END_REF].

More precisely, [START_REF] Sampson | Experience Effects and Collaborative Returns in R&D Alliances[END_REF] showed that firm collaborative benefits from R&D alliances initially increase with the firm's prior alliance experience, but this rate of increase diminish at higher levels of experience. Authors suggest that prior learning experiences are more important for alliances characterized by greater uncertainty as when firms cannot easily evaluate the contributions of their partners, the likely trajectory of the joint R&D program, and the transfer of knowledge across organizational boundaries.

At the composition level of these benefits, Lavie (2006) showed that rent extracted by focal firm from alliances is composed from four components: internal rent, outbound spill-over rent, appropriated relational rent and inbound spill-over rent. Internal rent can be extracted from the focal firm's own shared and non-shared resources. Appropriated relational rent can be extracted only from the shared resources of both partners. Inbound spill-over rent applies to the partner's shared and non-shared resources, whereas outbound spill-over rent applies to the focal firm's own resources. Unlike other rent types, outbound spill-over rent results from the transfer of benefits from the focal firm to the partner and is, thus, in the opposite direction (Lavie, 2006a: 644). Figure 26 present the composition of relational rent. Source (Lavie, 2006a: 644) Author shows that firm-specific, relation-specific, and partner-specific factors determine the capacity to appropriate rents from alliances.

Internal rent derived from the focal firm's own resources will depend on complementarities with the shared and non-shared resources of its alliance partners.

For appropriated relational rent, author distinguishes two instances: At the time of alliance formation and after alliance is formed. At the time of alliance formation, the more favourable the contractual agreement, the smaller the relative scale and scope of resources, the more attenuated the relative opportunistic behaviour, and the stronger the bargaining power of the focal firm relative to its alliance partners, the greater the firm's ex ante appropriated relational rent will be. After an alliance is formed, the stronger the relative absorptive capacity, the more salient the relative opportunistic behaviour, and the stronger the bargaining power of the focal firm relative to its alliance partners, the greater the firm's ex post appropriated relational rent will be.

At the level of inbound spillover rent, the more salient the focal firm's opportunistic behaviour and the stronger its bargaining power and absorptive capacity, the greater the inbound spillover rent the firm will derive from both the shared and non-shared resources of its alliance partners. On the other hand, the stronger the isolating mechanisms 45 used by the 45 Isolating mechanisms, such as causal ambiguity, firm-specific specialized assets, patents, trademarks, and other forms of legal and technological mechanisms designed to protect proprietary resources [START_REF] Rumelt | Towards a Strategic Theory of the Firm[END_REF][START_REF] Wernerfelt | A Resource-based View of the Firm[END_REF]. According to [START_REF] Peteraf | The Cornerstones of Competitive Advantage: A Resource-based View[END_REF], isolating mechanisms protect the firm from imitation and secure its rent streams. Specifically, these isolating mechanisms prevent the outbound diffusion of rents by limiting the imitability, substitutability, and transferability of strategic resources [START_REF] Barney | Firm Resources and Sustained Competitive Advantage[END_REF].

focal firm's alliance partners, the smaller the inbound spillover rent the firm will derive from the non-shared resources of its alliance partners.

Finally, the more salient the opportunistic behaviour of the focal firm's alliance partners and the stronger their bargaining power and absorptive capacity, the greater the firm's loss of outbound spillover rent derived from both its shared and non-shared resources will be.

Additionally, the stronger the isolating mechanisms used by the focal firm, the smaller the loss of outbound spillover rent derived from its non-shared resources will be.

While sharing and exchanging resources is at the origin of collaborative logic. It is access to non-shared resources which constitutes a problem which cooperating firms try to limit. So, in order to reduce the unintended leakages of knowledge, choices related to governance and scope of collaboration is of vital importance [START_REF] Oxley | The Scope and Governance of International R&D Alliances[END_REF]. Authors indicate that when competitive threats are perceived, partners choose to limit the scope of alliance activities to those that can be successfully completed with limited knowledge sharing [START_REF] Oxley | The Scope and Governance of International R&D Alliances[END_REF] because protective alliance governance (JVs in this study) may be inadequate to control the risk of leakage when partners are direct competitors. Conversely, where alliance partners do not compete directly, even broad knowledge transfers may be relatively of benefit. In subsequent study [START_REF] Oxley | Alliance Structure and the Scope of Knowledge Transfer: Evidence from U.S.-Japan Agreements[END_REF] distinguish between knowledge flows in alliance-related technological areas and flows in unrelated domains and show that the equity joint venture structure enhances sharing of alliance-related knowledge in part because it can help firms to limit unintended leakage relative to license agreements. They showed that not only knowledge transfers directly related to the alliance activity are enhanced in the JV, but also the speed of integration into firm's subsequent innovations is also increases.

In a related argument, [START_REF] Khanna | The Dynamics of Learning Alliances : Competition, Cooperation , and Relative Scope[END_REF] distinguish between common and private benefits. Private benefits are those that a firm can earn unilaterally by picking up skills from its partner and applying them to its own operations in areas unrelated to the alliance activities. Common benefits are those that accrue to each partner in an alliance from the collective application of the learning that both firms go through as a consequence of being part of the alliance; these are obtained from operations in areas of the firm that are related to the alliance (Khanna et al., 1998: 196). Consequently, the ratio of private to common benefits for a particular firm will be higher when it has more opportunity to apply what it learns to its businesses outside of the scope of the alliance, than opportunity to apply what it learns to businesses within the scope of the alliance. Here the concept of relative scope is of vital importance to understand the changes of firm's behavior between cooperative and competitive according to changes in their payoff structures. Relative scope refers to the overlap between the scope of the alliance and the total market scope of each partner and it is likely to vary and influence the available private and common benefits. The greater the overlap between alliance scope and firm scope, the higher are the common benefits and the lower are the private benefits, ceteris paribus (see Figure 27).

Figure 27 Relationship between Relative Scope and Cooperative and Competitive Behaviour (Khanna et al., 1998: 196) So, it is the ratio of a particular firm's private to common benefits that affects its decision to stay in or quit the alliance, as the firm in question compares its already existing private benefits to its potentially attainable common benefits in trying to decide whether to continue its involvement in the alliance. So, the optimal decision by each partner is a function of its expected pay-off given not only its own accomplishments up to that point, but also those of its partners in the alliance. Since these expected pay-offs change as the alliance unfolds, the incentives to continue to invest in the alliance change as well. At behavioural level, a higher ratio of private to common benefits leads to greater departures from cooperative toward competitive behaviour. [START_REF] Ritala | Untangling the Value-Creation and Value-Appropriation Elements of Coopetition Strategy: A Longitudinal Analysis on The Firm and Relational Levels[END_REF] showed how the relationship in coopetitive networks changed over time from positive to zero sum game according to the value appropriated by each firm compared to its expectations.

After reviewing literature on coopetition strategy and technological innovation and positioning our research in the different currents of existent research, we turn now to present our research program that contains our main research question.

Research Program: Coopetition in R&D as a Strategy for Innovation

In this section, we present our research program composed of four research themes/problems.

In each of them, our articles are positioned in order to respond to one or more problems proposed in the theme.

Before presenting our research programs, we have to recall choices made during this review of literature. Our focus is on inter-organisational coopetition from a process perspective that takes its point of departure in the two continua approach and suggest that competitive and cooperative parts of a coopetitive relationship are divided between activities, rather than actors (Bengtsson et al., 2010a;[START_REF] Bengtsson | Cooperation and Competition in Relationships between Competitors in Business Networks[END_REF] and that is defined as: "A paradoxical relationship that emerges when two or more rival firms cooperate in some activities, and at the same time compete with each other in other activities" (Bengtsson and Kock, 2000: 412).

In our first chapter, we showed that coopetition takes place in high as well as low-tech sectors. [START_REF] Ritala | Coopetition for Radical Innovation: Technology, Market and Business-Model Perspectives[END_REF].

Another distinction to be made is that coopetition takes place in R&D consortia that could be defined as an organizational form based on an agreement or contract between companies, public laboratories and/or Universities to share the expenses associated with an R&D activity.

The sharing of the expected benefits requires a precise definition of the intellectual property rights [START_REF] Mothe | Through Collaboration : The Case of EUREKA R&D Consortia[END_REF]. This distinction is also important because little research has been done within the context of R&D consortia which gives some added-value to our research by better understanding coopetition within consortia.

Previous research has designated coopetition as a strategy for technological innovation in high-tech industries (Gnyawali andPark, 2009, 2011;[START_REF] Schiavone | An Experience-Based View of Co-opetition in R&D Networks[END_REF]. Till now the only criterion that we have to justify the effectiveness of this strategy for innovation is the increasing adoption of it by firms in high and low tech sectors. This indicator still insufficient 46 For more information on high-tech industries characteristics see Research Field section in the next Chapter. 47 The terminology introduced by Gnyawali andPark (2009, 2011) but it is [START_REF] Ritala | Coopetition for Radical Innovation: Technology, Market and Business-Model Perspectives[END_REF] who defined the term.

to legitimate coopetition as a strategy for value creation especially in the absence of real evidence on the relationship between coopetition and technological innovation whether at the front of innovation type, radical or incremental, or on the coopetition impact on innovative performance. What we have is contradictory results on the impact of coopetition on technological innovation (for detailed review see Table 12 in Chapter 1).

These contradictory results mean that the process by which coopetition impacts innovation still in need for more investigation and in depth research. As we have mentioned before, coopetition is a complex and multilevel phenomenon so focusing just on the process will give a myopic and incomplete vision and understanding. An understanding of rivals' motives to enter into coopetition and the resulting process of cooperative/competitive interactions and its results and consequences will give us a complete coverage of coopetitive relationship 48 .

Research Problem and Questions

As the impact of coopetition on firm's capacity to innovate it is necessary to open the black box and understand

How coopetition impacts technological innovation of rivals/partners?

Our research seeks to answer the following sub-questions:

-What drive them to choose coopetition as an innovation strategy?

-What is the relationship between forms of coopetition and types of innovation?

-What determine firms' benefits in terms of innovation speed?

-Motives to Choose Coopetition in R&D as Strategy for Innovation

As we mentioned before, standardization, R&D costs and risks sharing, learning, competitive intelligence and facing a common problem constitute motives for competitors to collaborate in R&D in high-tech industries [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF][START_REF] Gnyawali | Co-opetition between Giants: Collaboration with Competitors for Technological Innovation[END_REF][START_REF] Tether | Who Co-operates for Innovation, and Why: An Empirical Analysis[END_REF].

Because of competitive concerns, [START_REF] Carayannis | Strategy, Structure, and Performance Issues of Precompetitive R&D Consortia: Insights and Lessons Learned From SEMATECH[END_REF] highlighted the difficulty of emergence of coopetition in R&D. In order to avoid these competitive concerns, competitors collaborated on precompetitive areas which need time and efforts to achieve the stage of final products. Similar arguments introduced by [START_REF] Bengtsson | Cooperation and Competition in Relationships between Competitors in Business Networks[END_REF][START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF][START_REF] Oliver | On The Duality of Competition and Collaboration: Network-Based Knowledge Relations in The Biotechnology Industry[END_REF] [START_REF] Doz | Technology Partnerships between Larger and Smaller Firms: Some Critical Issues[END_REF].

So we need to understand the impact of context (i.e. R&D consortia) were coopetition takes place on its emergence in addition to the rationale behind the choice of coopetition as a part of firm's technology strategy. In sum, we have to clarify the place of coopetition strategy in firm's technology strategy and to go beyond the traditional motives of coopetition.

-Coopetition Implementation and Management

-Forms of Coopetition and Innovation Types

Existent literature on coopetition is full of coopetition typologies that seek to characterize the phenomenon and supports efforts to delimit coopetition and distinguish it from other concepts that have some similar characteristics. These typologies enhance researchers' capacity to analyse, classify, study and compare a given phenomenon. The most mobilised typology of coopetition is ones that classify coopetition according to the number of actors involved. So, Coopetition could be dyadic (between two competitors) or multiple (among multiple competitors). The distinction based on the number of competitors involved is also important to our understanding of relationship between coopetition and innovation.

Previous research highlighted that it is heterogeneity or variety that produces innovation [START_REF] Ahuja | Where Do Resources Come From? The Role of Idiosyncratic Situations[END_REF][START_REF] Rosenkopf | Beyond Local Search: Boundary-Spanning, Exploration, and Impact in the Optical Disk Industry[END_REF][START_REF] Stuart | Local Search and the Evolution of Technological Capabilities[END_REF].

Heterogeneity has two dimensions: 1) the number of firms involved, and the pattern of ties between them, and 2) the difference in cognitive distance between them [START_REF] Nooteboom | Optimal Cognitive Distance and Absorptive Capacity[END_REF].

This means that dyadic coopetition will not be mobilised to the same innovation objective and will not give the same results as multiple one. In the same vein, dyadic coopetition with embedded competitors will not have the same purpose as dyadic coopetition with not embedded rivals. Additionally, the nature of ties and cognitive distance are not independent variables because embedded relations will lead over time to bridge the distance between partners and consequently to different types of innovation. Especially that [START_REF] Nooteboom | Inter-firm Alliances: Analysis and Design[END_REF] highlighted that the ability of partners to understand each other and the ability to collaborate decline with cognitive distance, whereas the novelty value of the relationship, i.e. its potential to generate Schumpeterian novel combinations, increases with distance. In sum, form of coopetition and patterns of ties have to be considered in order to understand the relationship between coopetition and technological innovation.

-

Managing Coopetitive Tensions via Orienting Attention

Coopetition is a phenomenon full of tensions [START_REF] Bengtsson | Tension in Coopetition[END_REF][START_REF] Fernandez | Sources and Management of Tension in Co-opetition Case Evidence from Telecommunications Satellites Manufacturing in Europe[END_REF][START_REF] Tidström | Managing Tensions in Coopetition[END_REF]. These tensions are due to paradoxical nature of coopetition combining two contradictory behaviours that are traditionally viewed as antagonistic or conflicting opposites: cooperation and competition.

Raza-Ullah et al.( 2014) indicated that two contradictions are behind the paradoxical nature of coopetition. First, joint value creation versus private value appropriation [START_REF] Brandenburger | Co-opetition[END_REF]. This contradiction leads to knowledge sharing/protection dilemma [START_REF] Bouncken | Innovation in Knowledge-Intensive Industries: The Double-Edged Sword of Coopetition[END_REF]. Second, short-term versus long-term orientation of partners/rivals. This contradiction leads to different partners commitments in coopetition: one partner seek a long-term relationship while the other act opportunistically to secure short-term gains (Das and Teng, 2000a).

The persistence of these dualities of contradictory forces leads to the emergence of tensions. Management of these tensions is important because previous research showed that the outcomes of coopetition depend on how coopetitive tensions are managed (Das and Teng, 2000a;[START_REF] Tidström | Managing Tensions in Coopetition[END_REF]. [START_REF] Lado | Competition, Cooperation, and the Search for Economic Rents: A Syncretic Model[END_REF] highlighted that, in order to achieve rent related to coopetition, involved managers must have special mindscapes that authors label "morphogenetic" and define as managerial cognitive systems that emphasize variety (or heterogeneity). In the same vein, managing coopetition requires managers to adopt a new mind-set that enables them to accept and work through paradox [START_REF] Brandenburger | Co-opetition[END_REF][START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF].

According to [START_REF] Nonaka | The Knowledge Creating Company[END_REF], people construct their cognitive categories, or mental models by which they perceive, interpret, and evaluate phenomena in interaction with their physical (structural or organisational) and social context or via what is called a "situated action". According to the environments where people developed their cognition they interpret the world differently [START_REF] Berger | The Social Construction of Reality[END_REF]. This argument is in parallel with attention-based view (ABV) combines the two dimensions (cognitive and structural). More precisely, in order to understand differences between actors' behaviours, we have to analyse their cognitive capacity (ex: information processing capacity, rationality) and their position in the organization (how and what information they have access to) or what is called "situated attention" [START_REF] Cyert | A Behavioral Theory of the Firm[END_REF][START_REF] Ocasio | Towards an Attention-Based View of the Firm[END_REF][START_REF] Simon | Administrative Behavior: A Study of Decision-making Processes in Administrative Organizations[END_REF].

So, mobilising attention-based view to understand and analyse how individuals at different levels of the organisation perceive paradox in coopetition is of vital important in the management of coopetition.

-Outcomes of Coopetition: Balancing Learning and Resource Management Timing

Research on how firms benefit from coopetition has highlighted multiple factors that help firms to benefit from coopetition or to insure the continuity of the relationship to the point where firm achieve its private or common objectives from the collaboration. Examples of these factors: higher relative absorptive capacity, isolating mechanisms, balancing cooperative and competitive behaviours…etc.

A common point between these factors is its focus on learning maximization through coopetition and limiting knowledge leakage. This focus stems from the fact that firms which share similar concerns and face similar problems, and therefore have similar dominant logics [START_REF] Bettis | The Dominant Logic: Retrospective and Extension[END_REF][START_REF] Lane | Relative Absorptive Capacity and Interorganizational Learning[END_REF][START_REF] Prahalad | The Dominant Logic: A New Linkage between Diversity and Performance[END_REF]) and can more easily learn from one another. So, coopetition is likely to create a context that favours inter-partner learning [START_REF] Hamel | Competition for Competence and Interpartner Learning within International Strategic Alliances[END_REF]. and high potential for appropriability [START_REF] Park | When Competition Eclipses Cooperation: An Event History Analysis of Joint Venture Failure[END_REF].

While absorbing more knowledge faster than rival/partners in coopetition is vital to achieve objective from coopetition, it is integration of this knowledge with internal knowledge and resources that will determine the winner from coopetition. Park, Srivastava, and Gnyawali, (2014) and [START_REF] Ritala | Coopetition for Radical Innovation: Technology, Market and Business-Model Perspectives[END_REF] indicated that internal development capacity is important to gain from coopetition.

In order to face technological change, firms choose between different strategies to manage its internal resources to maintain or enhance its competitive advantage. One important aspect in managing internal development capacities and resources is that they have different depth and consequently different times to be achieved. The choice between these strategies is related to firm's perception of change dynamics and its capacity to change.

Coopetition has been introduced as a strategy that helps firms to accelerate product introduction. But it is synchronisation between learning time/speed and internal resource development time/speed that will lead to achieve this speed objective.

In sum, putting coopetition in time research will help us to better understand the impact of this phenomenon and to give it more value in highly and rapidly changing environments.

Research Program

Drivers

Article 1

Process & Management Article 2 &4

Outcomes Article 3

Chapter Summary

The objective of this chapter was to revise literature on technological innovation, learning and R&D collaborations.

In the first section, we firstly defined and presented different types and classifications of innovation at different levels of analysis: Sustaining and disruptive, radical and incremental, product/service/process…etc. Then, sources of innovation, i. In the second section, we turned into R&D as the source of innovation in modern firms. We firstly presented different generations of R&D, their main characteristics and achievements. It is improving predictability, speed, cost and scope of innovation (mainly radical) that led to transition from one generation to another. By presenting R&D generations, our objective was to positon temporally our research in the right generation and to cover the evolution of R&D from its roots to our days. R&D consortia, the context where coopetition is studied in this research, in addition to their motives and trajectories of formation (emergent and engineered) are treated in details at the end of this section. We regrouped motives of formation into different themes: Firm resources and R&D organization and intensity, firm's age and experience, legal form, sector characteristics, capability homogeneity and heterogeneity, nature of innovative activity, type of partner, cost sharing, and the nationality of the partners.

We devoted the third section of this chapter to learning as it is always intertwined with innovation in helping organisations to maintain and enhance their competitive advantage. We started by learning at individual, group levels and we conclude with learning at organisational.

Different types of organisational learning: exploration and exploitation, learning by doing, trial and error, improvisation, learning by scaling and learning by diffusion were defined and discussed. The fourth section is devoted to learning at inter-organisational level. We discussed relational risks related to collaboration and how firms create and appropriate value from collaboration are presented at the end of this section.

We concluded this chapter by presenting our research program composed of the following research problems/themes: Motives to choose coopetition in R&D as strategy for innovation, coopetition implementation and management, and outcomes of coopetition.

Chapter 3 Method and Research Field

"Discipline is the bridge between goals and accomplishment" Jim Rohn

Chapter Introduction

After reviewing literature and introducing our research problem and questions in previous chapters, we present in this chapter our methodological approach and research field.

In the first section, we discuss and justify our methodological choices. More precisely, we present our research process composed of: 1) our position as a researcher, 2) our epistemological and theoretical position, 3) our research design, 4) our method of data collection and analysis, and finally 5) our criteria for judging our results adequacy.

In the second section, we present our research field. We start by technological chrematistics of industries and how these characteristics impact competitive dynamics in high-tech industries where we study coopetition. Then, we discuss the wireless telecommunications sector in general and we focus on telecommunications equipment manufacturers our industry of interest. At the end, key data on rivals/partners of our intensive case study are presented in order to help us in contextualising and interpreting our results.

Research Process: Researcher Position and Choices

Before describing in details our research strategy and design, we highlight why a qualitative research approach is suitable to tackle our research problem. [START_REF] Creswell | Qualitative Inquiry and Research Design: Choosing among Five Approaches[END_REF] presented some elements that renders qualitative research appropriate for some research problems. Qualitative research is conducted to: 1) address problem or issues that needs to be explored. This exploration is needed because of a need to study a group or population, identify variables that cannot be easily measured, or hear silenced voices, 2) to have detailed understanding of complex issues. This detailed view is established via talking directly with people, going to their homes, places of work, and allowing them to tell the stories, 3) to empower individuals to share their stories, ear their voices, and minimize the power relationships that often exist between a researcher and the participant in a study, 4) to understand the contexts or settings in which participants in a study address a problem or issue, 5) to explain the mechanisms or linkages in causal theories or models. These theories provide a general picture but they don't tell us about the processes that people experience, whey respond as they did, 6) to develop theories when partial or inadequate theories exist for certain populations and samples or existing theories o not adequately capture the complexity of the problem which is examined, 7) to avoid the unfit between the quantitative measures and statistical analysis and the problem.

Pervious research highlighted that coopetition is a complex phenomenon full of tensions [START_REF] Bengtsson | Tension in Coopetition[END_REF][START_REF] Fernandez | Sources and Management of Tension in Co-opetition Case Evidence from Telecommunications Satellites Manufacturing in Europe[END_REF][START_REF] Tidström | Managing Tensions in Coopetition[END_REF], a multifaceted phenomenon in stage of theory development that needs to be studied and detailed from different points of view in different contexts [START_REF] Dowling | Multifaceted Relationships Under Coopetition: Description and Theory[END_REF][START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF] to provide additional understanding of this phenomenon [START_REF] Dussauge | Learning from Competing Partners: Outcomes and Durations of Scale and Link Alliances in Europe, North America and Asia[END_REF]Ritala and Hurmelinna-Laukkanen, 2009). Finally, the impact of coopetition could not be measured quantitatively all these elements makes a qualitative approach suitable to study coopetition strategy.

We start this section by specifying our research process as a whole. Following Denzin and Lincoln (2011) our research process consists of five phases: 1) The researcher position, 2) the choice of theoretical paradigms and perspectives, 3) the choice of research strategy, 4) methods of collection and analysis of empirical materials, and 5) the art, practice and politics of interpretation and evaluation. 19 The Researh Process Source (Denzin and Lincoln, 2011: 12) 

Researcher Position

Inspired by IOR and innovation, especially in car manufacturing industry, since I was in Syria, I prepared a master dissertation on how social capital among firms in Grenoble shapes their choices of partners and consequently the emergence of R&D projects in Grenoble Nanotechnology cluster.

The term "Coopetition" entered my vocabulary list in November 2010 when I started my PhD in Montpellier. If my experience with the term started late in my life, my experience with the phenomenon was long time before that date.

At demographic level, multiple religions and ethnics with paradoxical principles coexisted and interacted together sometimes peacefully and sometimes violently in the middle-east.

Inhabitant of this region, I integrated and built at individual level a culture for accepting paradox and developed techniques to deal with contradictory situations and to benefit from them. Additionally, being the companion of my father, a garment merchant, from the age of 15, I observed how he managed his network of relationships, how he managed flows of information and how he changed his strategy according to changes in market dynamics. While these observation took place at entrepreneurial level but it gave me a solid background on the art of strategy building. Finally, at political level, I lived in region where the only fix is change and instability. In these circumstances the definition of friend and enemy was temporary. Interest and only interest define who is a friend and who is an enemy. Political regimes with different logics, socialist versus liberal or religious versus secular, collaborated in order to crush their mutual oppositions or a common enemy. In sum, all these past experiences made me familiar with coopetitive and paradoxical situations and strategy art.

Choice of Theoretical Paradigms and Perspectives: An Interpretative Position

In this section, we discuss the philosophical assumptions made by researchers when conducting qualitative research. These beliefs has been called paradigms [START_REF] Lincoln | Paradigmatic Controversies, Contradictions and Emerging Confluences[END_REF][START_REF] Mertens | Research and Evaluation in Education and Psychology: Integrating Diversity With Quantitative, Qualitative, and Mixed Methods[END_REF]. They are beliefs about ontology (the nature of reality), epistemology (what counts as knowledge and how knowledge claims are justified), axiology (the role of values in research), and methodology (the process of research) [START_REF] Creswell | Qualitative Inquiry and Research Design: Choosing among Five Approaches[END_REF].

The ontological issue related to the nature of reality and its characteristics. When researchers conduct qualitative research they are embracing the idea of multiple realities. Different researchers embrace different realities, as do the individuals being studied and the readers of qualitative study.

The epistemological assumption of conducting a qualitative study means that researchers try to get as close as possible to the participants being studied. Therefore subjective evidence is assembled based on individual views. This is how knowledge is known, through the subjective experience of people in context where they live and work.

The axiological assumption in qualitative research means that researchers have reveal values that they bring to a study. This means that researcher has to highlight the vale-laden nature of the study and actively report their value and biases as well as the value laden nature of information gathered from the field. This is what is called researcher position.

The methodology, or the procedures of qualitative research are characterized as inductive, emerging, and shaped by the researcher's experience in collecting and analysing the data. The logic that the qualitative researcher follows is inductive, from the ground up, rather than handed down entirely from a theory or from the perspective of the inquirer (Table 20 summarizes these philosophical assumptions). Post-positivism has the elements of being reductionist, logical, empirical, cause-and-effect oriented, and deterministic based on a priori theories. Post-positivism researchers view inquiry as a series of logically related steps, believe in multiple perspectives from participants rather than a single reality, and espouse rigorous methods of qualitative data collection.

In social constructivism or interpretivism 49 , individuals seek understanding of the world in which they live and work. They develop subjective meanings of their experiences-meanings directed toward certain objects or things. These meanings are varied and multiple, leading the researcher to look for the complexity of views rather than narrow the meanings into a few categories or ideas. The goal of research, then, is to rely as much as possible on the participants' views of the situation. Rather starting with a theory, inquirers generate or inductively develop a theory or pattern of meaning. The questions become broad and general so that participants can construct the meaning of a situation, a meaning typically forged in discussions or interactions with other persons. So, constructivist researchers often address the processes of interaction among individuals and focus on the context in which people live and work in order to understand the historical and cultural settings of the participants. In parallel, researchers make an interpretation of what they find, an interpretation shaped by their 49 Denzin and Lincoln (2011) and [START_REF] Mertens | Research and Evaluation in Education and Psychology: Integrating Diversity With Quantitative, Qualitative, and Mixed Methods[END_REF] refer to social constructivism as interpretivism. In French qualitative research tradition the two paradigms share the same roots but differ in some aspects. More precisely, constructivism and interpretivism share the same status of knowledge (relativism: the essence of the object cannot be understood directly by observation. Instead, it is "lived" and intentional) and the nature of the reality, i.e. the reality is "never independent of the mind, consciousness of one who observes or experiences" (Perret and Séville, 2007: 14-15). The first difference is related to the fact that interpretation seeks to understand "for what motivations actors ..." and privilege comprehension while constructivism seek to understand "to what purposes ..." and it privileges construction.

experience and background50 . So, the mission of researcher is to make sense of the meanings others have about the world.

In order to avoid the post-positivists imposed structural laws and theories that don't fit marginalized individuals or groups and the constructivist's shortage in advocating action to go far enough to help individuals. Transformative frameworks basic principle is that knowledge is not neutral and it reflects the power and social relationships within society, and thus the purpose of knowledge construction is to aid people to improve society [START_REF] Mertens | Mixed Methods and the Politics of Human Research: The Transformative-Emancipatory Perspective[END_REF]. These individuals include marginalized groups such as lesbians, gays, bisexuals…etc. Research should contains an action agenda for reform that may change the lives of participants, the institutions in which they live and work, or even the researchers' live. [START_REF] Kemmis | Participatory Action Research and the Study of Practice[END_REF] describe it as a participatory action (research that have the following features:

-Participatory action is recursive or dialectical and is focused on bringing about change in practices.

-It is focused on helping individuals free themselves from constraints found in the media, languages, in work procedures, and in the relationships of power in educational setting.

-It is emancipatory in that it helps unshackle people from the constraints of irrational and unjust structures that limit self-development and self-determination.

-It is practical and collaborative because it is inquiry completed "with" others rather than "on" or "to" others.

Postmodernism is a family of theories and perspectives that have something in common [START_REF] Slife | What's behind the Research?: Discovering Hidden Assumptions in the Behavioral Sciences[END_REF]. The basic concepts that knowledge claims must be set within the conditions of the world today and in the multiple perspectives of class, race, gender, and other group affiliations. These are negative conditions, and they show themselves in the presence of hierarchies, power and control by individuals, and the multiple meanings of language. The conditions include the importance of different discourses, the importance of marginalized people and groups, and the presence of "metanarratives" or universals that hold true regardless of the social conditions.

Pragmatism focus on the outcomes of the research-the actions, situations, and consequences of inquiry-rather than antecedent conditions (as in post-positivism). There is a concern with the applications-what works-and solutions to problems [START_REF] Patton | Qualitative Evaluation and Research Methods[END_REF]. Thus, instead of a focus on methods, the important aspect of research is the problem being studied and the questions asked about the problem being studied and the questions asked about this problem [START_REF] Rossman | Numbers and Words Combining Quantitative and Qualitative Methods in a Single Large-Scale Evaluation Study[END_REF]. Researchers adopting this worldview will use multiple methods of data collection to best answer the research question, will employ multiple sources of data collection, will focus on the practical implications of the research, and will emphasize the importance of conducting research that best addresses the research problem.

Critical theory perspectives are concerned with empowering human beings to transcend the constraints placed on them by race, class, and gender [START_REF] Fay | Critical Social Science[END_REF]. Researchers need to acknowledge their own power, engage in dialogues, and use theory to interpret or illuminate social action [START_REF] Madison | Critical Ethnography: Method, Ethics, and Performance[END_REF]. Central themes that a critical researcher might explore include the scientific study of social institutions and their transformation through interpreting the meanings of social life; the historical problems of domination, alienation, and social struggles;

and a critique of society and the envisioning of new possibilities [START_REF] Fay | Critical Social Science[END_REF][START_REF] Morrow | Contemporary Social Theory: Critical Theory and Methodology[END_REF].

Feminist theories enter on and make problematic women's diverse situations and the institutions that frame those situations. Research topics include a postcolonial thought related to forms of feminism depending on the context of nationalism, globalization and diverse international contexts (e.g., sex workers, domestic servants), and work by and about specific groups of women, such as standpoint theories about lesbians, women with disabilities, and women of colour [START_REF] Olesen | Feminist Qualitative Research in The Millennium's First Decade: Developments, Challenges, Prospects[END_REF]. The subject that matter is often gender domination within a patriarchal society. Feminist researchers see gender as a basic organizing principle that shapes the conditions of their lives. The questions feminists pose relate to the centrality of gender in the shaping of our consciousness.

Critical race theory focuses theoretical attention on race and how racism is deeply embedded within the framework of American society [START_REF] Parker | What's Race Got to Do with It? Critical Race Theory's Conflicts with and Connections to Qualitative Research Methodology and Epistemology[END_REF].

Queer theory is characterized by a variety of methods and strategies relating to individual identity [START_REF] Pulmmer | Critical Humanism and Queer Theory: Living with the Tensions[END_REF][START_REF] Watson | Queer Theory[END_REF]. It explores the myriad complexities of the construct, identity, and how identities reproduce and perform in social forums. Researcher focus on how identity is culturally and historically constituted, is linked to discourse, and overlaps genders and sexuality.

Disability theories address the meaning of inclusion in schools and encompasses administrators, teachers, and parents who have children with disabilities [START_REF] Mertens | Transformative Research and Evaluation[END_REF].

Researcher using disability interpretive lens focus on disability as a dimension of human difference and as a defect. Viewing individuals as different is reflected in the research process, such as in the types of questions asked, the labels applied to those individuals, and how data collection will benefit the community (see Source [START_REF] Lincoln | Paradigmatic Controversies, Contradictions and Emerging Confluences[END_REF] After presenting different paradigms in Table 21, we position our research in a social constructivism framework because the essence of the object, i.e. coopetition strategy as a complex phenomenon, cannot be understood directly by observation and it needs to be "lived" by relying as much as possible on the participants' views of the situation. More precisely, as our research objective is to understand the process by which coopetition strategy impacts technological innovation of rival/partners. This process that involves interactions among individuals from rival/partners at different organisational levels. Thus, understanding needs to address the processes of interaction among these involved individuals by covering the complexity of their meanings, experience and views.

-Five Approaches to Conduct Qualitative Research Different classifications of qualitative approaches have been provided in the literature (see for reviewing: [START_REF] Crabtree | Doing Qualitative Research[END_REF]Denzin and Lincoln, 2011;[START_REF] Jacob | Qualitative Research Traditions: A Review[END_REF][START_REF] Lancy | Qualitative Research in Education: An Introduction to the Major Traditions[END_REF][START_REF] Wolcott | Adequate Schools and Inadequate Education: The Life History of a Sneaky Kid[END_REF]. By reviewing these classifications, one can find that some approaches appears repeatedly over the years such as: ethnography, narrative-related approaches, grounded theory, phenomenology, and case studies. We follow [START_REF] Creswell | Qualitative Inquiry and Research Design: Choosing among Five Approaches[END_REF] and we focus only on these five approach then we present the chosen approach that fit our research problem and question which is case study approach.

Narrative research has many forms, uses a variety of analytics practices, and is rooted in different social and humanities disciplines (Daiute and Lightfoot, 2004). Narrative might be the phenomenon being studied, such as a narrative of illness, or it might be the method used in a study such as the procedures of analysing stories told [START_REF] Chase | Narrative Inquiry: Multiple Lenses, Approaches, Voices[END_REF][START_REF] Connelly | Narrative Inquiry: Experience and Story in Qualitative Research[END_REF][START_REF] Pinnegar | Locating Narrative Inquiry Historically: Thematics in the Turn to Narrative[END_REF]. As a method, it begins with the experiences as expressed in lived and told stories of individuals. (Czarniawska, 2004: 17) defines it as a specific type of qualitative design in which "narrative is understood as a spoken or written text giving an account of an event/action or series of events-actions chronologically connected". We can distinguish different approaches for narrative according to the type of narrative: A biographical study, auto-ethnography, life history and oral history.

Phenomenological studies describe the common meaning for several individuals of their lived experiences of a concept or a phenomenon. It focuses on describing what all participants have in common as they experience a phenomenon (e.g., grief is universally experienced).

The basic purpose of phenomenology is to reduce individual experiences with a phenomenon to a description of the universal essence (a "grasp of the very nature of the thing", (van Manen, 1990: 177). Phenomenon is identified as an object of human experience that may be insomnia, anger, or grief [START_REF] Moustakas | Phenomenological Research Methods[END_REF]. We can distinguishes between two approaches to phenomenology: hermeneutic phenomenology (van [START_REF] Van Manen | Researching Lived Experience[END_REF] which is oriented toward lived experience (phenomenology) and interpreting the "texts" of life (hermeneutics) and empirical, transcendental or psychological phenomenology [START_REF] Moustakas | Phenomenological Research Methods[END_REF] which focus less on the interpretation of the text and more on a description of the experience of participants.

Grounded theory approach focuses on going beyond description and to generate or discover a theory, "a unified theoretical explanation" (Corbin and Strauss, 2007: 107) for a process or an action. Participants in the study would all have experienced the process, and the development of the theory might help explain practice or provide a framework for further research. A key assumption is that this theory development doesn't come "off the shelf", but rather is generated or "grounded" in data from participants who have experienced the process (Strauss and Corbin, 1998). Grounded theory is a qualitative research design in which the inquirer generates a general explanation (a theory) of a process, an action, or an interaction shaped by the views of a large number of participants. Two approaches to grounded theory could be distinguished: the systematic procedures of (Strauss and Corbin, 1998Corbin, , 1990) and the constructivist approach of [START_REF] Charmaz | Grounded Theory in the 21st Century: Application for Advancing Social Justie Studies[END_REF][START_REF] Charmaz | Constructing Grounded Theory[END_REF]. In the first approach, researcher seeks to systematically develop a theory that explains process, action, or orientation on a topic (e.g., the process of developing a curriculum, the therapeutic benefits of sharing psychological test results with clients). In the second approach, instead of embracing the study of a single process or core category as in Strauss and Corbin approach, Charmaz advocates for a social constructivist perspective that includes emphasizing diverse local worlds, multiple realities, and the complexities of particular worlds, views, an actions. Constructivist grounded theory, according to [START_REF] Charmaz | Constructing Grounded Theory[END_REF], lies squarely within the interpretative approach to qualitative research with flexible guidelines, a focus on theory developed that depends on the researcher's view, learning about the experience within embedded, hidden networks, situations, and relationships, and making visible hierarchies of power, communication, and opportunity.

Ethnographic research focuses on an entire culture-sharing group. Granted, sometimes this cultural group may be small (a few teachers, a few social workers), but typically it is large, involving many people who interact over time (teachers in an entire school, a community social work group). Ethnography is a qualitative design in which the researcher describes and interprets the shared and learned patterns of values, behaviours, beliefs and language of a culture-sharing group [START_REF] Harris | The Rise of Anthropological Theory: A Theories of Culture[END_REF]. As both a process and an outcome of research [START_REF] Agar | The Professional Stranger: An Informal Introduction to Ethnography[END_REF], ethnography is a way of studying a culture-sharing group as well as the final, written product of that research. As a process, ethnography involves extended observations of the group, most often through participant observation, in which the research is immersed in the day-to-day lives of the people and observes and interviews the group participants.

Ethnographers study the meaning of the behaviour, the language, and the interaction among members of the culture-sharing group. Whereas there are many forms of ethnography, such as a confessional ethnography, life history, auto-ethnography, feminist ethnography…etc., the two most popular forms of ethnography are: the realist and critical ethnography. The realist ethnography is a traditional approach used by cultural anthropologists. It reflects a particular stance taken by the researcher toward the individuals being studied [START_REF] Van Maanen | Tales of the Field: On Writing Ethnography[END_REF].

Realist ethnography is an objective account of the situation, typically written in the thirdperson point of view and reporting objectively on the information learned from participants at a site. The critical ethnography is a type of ethnographic research in which the authors advocate for emancipation of groups marginalized in society [START_REF] Thomas | Doing Critical Ethnography[END_REF]. Critical researchers are typically politically minded individuals who seek, through their research, to speak out against inequality and domination [START_REF] Carspecken | Critical Qualitative Research: Theory, Methodology, and Practice[END_REF].

Case study research involves the study of a case within a real-life, contemporary context or setting [START_REF] Yin | Case Study Research: Design and Methods[END_REF]. [START_REF] Stake | Qualitative Case Studies[END_REF] states that case study research is not a methodology but a choice of what to be studied (i.e., a case within a bounded system, bounded by time and place), others present it as a strategy of inquiry, a methodology, or a comprehensive research strategy (Denzin and Lincoln, 2005;[START_REF] Merriam | Qualitative Research and Case Study Applications in Education[END_REF][START_REF] Yin | Case Study Research: Design and Methods[END_REF]. In this research we treated as a methodology: A type of design in qualitative research that may be an object of study, as well as a product of the inquiry. Case study research is a qualitative approach in which the investigator explores a real-life, contemporary bounded system (a case) or multiple bounded systems (cases) over time, through detailed, in-depth data collection involving multiple sources of information (e.g., observations, interviews, audio-visual material, and documents and reports), and reports a case description and case themes. The unit of analysis in the case study might be multiple cases (a multisite study) or a single case (a within-site study) [START_REF] Creswell | Qualitative Inquiry and Research Design: Choosing among Five Approaches[END_REF]. Cases could be distinguished by the size of the bounded case (individual, group, and entire program or an activity) or in terms of the intent of the case analysis (the single instrumental case study, the collective or multiple case study and the intrinsic case study). In a single instrumental case study [START_REF] Stake | The Art of Case Study Research[END_REF], the researcher focuses of an issue or concern, and then selects one bounded case to illustrate this issue. In a collective case study (or multiple case study), the one issue or concern is again selected, but the inquirer select multiple case studies to illustrate the issue. 

Method: A Case Study Approach

According to [START_REF] Yin | Case Study Research: Design and Methods[END_REF], a case51 study methodology is necessary when: a) the focus of the study is to answer "how" and "why" questions; b) we cannot manipulate the behaviour of those involved in the study; c) we want to cover contextual conditions because we believe they are relevant to the phenomenon under study; or d) the boundaries are not clear between the phenomenon and context.

-Case Sampling Procedures

After choosing case study as a research approach, researcher needs to identify their case or cases. These cases may involve an individual, several individuals, a program, an event, or an activity. In conducting case study research, I recommend that investigators first consider what type of case study is most promising and useful. The case can be single or collective, multisided or within-site, and focused on a case or an issue (intrinsic, instrumental) [START_REF] Stake | The Art of Case Study Research[END_REF][START_REF] Yin | Case Study Research: Design and Methods[END_REF]. In case study approach, we follow what we call purposeful or theoretical sampling where cases are chosen for theoretical and non-statistical reason [START_REF] Miles | Qualitative Data Analysis: A Methods Sourcebook[END_REF][START_REF] Yin | Case Study Research: Design and Methods[END_REF]. For example, [START_REF] Creswell | Qualitative Inquiry and Research Design: Choosing among Five Approaches[END_REF] that his choice of cases is directed to show different perspectives on the problem, process, or event to portray but also to study ordinary cases, accessible cases, or unusual cases. [START_REF] Yin | Case Study Research: Design and Methods[END_REF] distinguishes between four basic types of design for case study according to the number of cases studied (single or multiple) and to unit/level of analysis studied (single or multiple) (see Table 23 and Figure 28). In a holistic analysis the analysis is for the entire case while researcher analyse a specific aspect of the case in an embedded analysis. [START_REF] Yin | Case Study Research: Design and Methods[END_REF] indicated three situations where the study of a single case is justified: 1) when the single case represents the critical case in testing well-formulated theory. This theory has well a clear set of propositions as well as the circumstances, within which the propositions are believed to be true, 2) when the case represents an extreme case or a unique case, 3) when the case is revelatory, this situation exists when an investigator has an opportunity to observe and analyse a phenomenon previously inaccessible to scientific investigations. The logic underlying the use of multiple case studies is either to a) predict similar results (a literal replication) or b) predict contrasting results but for predictable reasons (a theoretical replication). According to (Eisenhardt, 1989: 545): « while there is no ideal number of cases, a number between 4 and 10 cases usually works well ». Studying a larger number of cases is not realistic given the timeframe of the researcher as part of a doctoral work.

Through data collection, a detailed description of the case [START_REF] Stake | The Art of Case Study Research[END_REF] emerges in which the research details such aspects as the history of the case, the chronology of events, or a day-today rendering of the activities of the case. After the description, the researcher might focus on a few key themes, not for generalizing beyond the case, but for understanding the complexity of the case. One analytic strategy is to look for common themes that transcend the cases [START_REF] Yin | Case Study Research: Design and Methods[END_REF]. This analysis is rich in the context of the case or setting in which the case presents itself [START_REF] Merriam | Qualitative Research and Case Study Applications in Education[END_REF]. When multiple cases are chosen, a typical format is to provide first detailed description of each case and themes within the case, called a within-case analysis, followed by a thematic analysis across the cases, called a cross-case analysis, as well as assertions or an interpretation of the meaning of the case. (Yin, 2009: 46) As our research tends to answer "how" question and to study in-depth the process [START_REF] Eisenhardt | Building Theories from Case Study Research[END_REF][START_REF] Yin | Case Study Research: Design and Methods[END_REF] by which coopetition impacts technological innovation of rivals/partners. A qualitative approach based on case study methodology seems suitable in this situation. In addition, research on coopetition is in a stage of theory building which means that a case sturdy methodology will help us to examine coopetition more systematically and deeply (Gnyawali and Park, 2009: 324) in order to provide additional and multi-facade understanding of this phenomenon [START_REF] Dussauge | Learning from Competing Partners: Outcomes and Durations of Scale and Link Alliances in Europe, North America and Asia[END_REF][START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF][START_REF] Peng | Is Cooperation with Competitors a Good Idea? An Example in Practice[END_REF]Ritala and Hurmelinna-Laukkanen, 2009;[START_REF] Zineldin | Co-opetition: The Organisation of The Future[END_REF] This rich explanation nourishes researchers' imagination necessary for coopetition in this stage. But in order for imagination to contribute to theory, it has to be disciplined or what [START_REF] Weick | Theory Construction as Disciplined Imagination[END_REF] nominates a disciplined imagination. In order to do this, we followed the rigor principles to the extent that the level of methodological principles does not impact the relevance of our results [START_REF] Gibbert | What Passes As a Rigorous Case Study ?[END_REF][START_REF] Vermeulen | On Rigor and Relevance: Fostering Dialectic Progress in Management Research[END_REF]. So, we started with a research question that emerged from first interactions with our research field actors (in order to guarantee relevance), then we tried to answer this question via a case study methodology while respecting rigor principle mentioned by [START_REF] Gibbert | What Passes As a Rigorous Case Study ?[END_REF] and operationalized by Ariño and Ring (2010) (See Table 24).

Validity Tests Suggested Case Study Tactics and Rationale Construct validity: establishing correct operational measures for the concepts being studied.

Use multiple sources of evidence. This tactic allows triangulation and the development of converging lines of inquiry. Establish chain of evidence. This allows an external observer to follow the derivation of any evidence from initial research questions to ultimate case study conclusions.

Have informants review draft case study report. This corroborates the essential facts and evidence presented in the case report, reducing the likelihood of false reporting Internal validity: establishing a causal relationship, whereby certain conditions are shown to lead to other conditions, as distinguished from spurious relationships.

Have a general analytical strategy: (1) relying on a theoretical orientation to guide the analysis, or (2) developing a case description. It helps the researcher choose among different analytical techniques. Have a dominant analytical procedure: (1) pattern matching, (2) explanation building, or (3) time series analysis). This ensures that inferences based on the case evidence are correct, ruling out alternative explanations. Use analytical techniques to manipulate the data. This allows putting the evidence in some order prior to actual analysis. External validity: establishing the domain to which a study's findings can be generalized, keeping in mind that the aim is to generalize to theory, not to the population.

Use replication logic in multiple case studies. This allows researchers to establish the conditions under which a phenomenon is likely to be found and those where it is not likely to be found. Reliability: demonstrating that the operations of a study-such as the data collection procedures-can be repeated, with the same results.

Develop case study database. This allows other researchers to retrieve the evidence directly. 

Collection and Analysis of Empirical Materials

The research design is of two phases. First phase is of exploratory nature where we conducted 15 semi-structured interviews. In the second phase we chose, based on the results of the first phase, the project 100GET as a case. This project is a multiple coopetition project where four major European competitors in the Ethernet solutions market collaborated together to develop the next generation of 100 Gigabit/s Ethernet technology. In this intensive phase of study we conducted 27 interviews.

This research design is built along the way and not a priori. Successive and intertwined phases of field investigation alternate with theoretical reading in the process of research design development. While it is complex to precisely date the beginning and end of each phase, it is possible to indicate three moments in our research process where our research problem and object evolved. Figure 29 shows how our research object has evolved over time.

Starting with R&D program at the beginning of the research, passing by studying two types of horizontal projects (one between infrastructure manufacturers and another between mobile operators), and finishing the process by conducting an intensive case study for 100 GET project that regroups four infrastructure manufacturers 52 . The first step of data collection is gaining permission to conduct the study in a way that will enable an easy collection of data. It is also important to find individuals that can provide access to the research field and facilitate data collection process [START_REF] Creswell | Qualitative Inquiry and Research Design: Choosing among Five Approaches[END_REF]. In addition, getting consent-to-participate form participant provide them a considerable control over the interview process [START_REF] Corbin | The Unstructured Interactive nterview: Issues of Reciprocity and Risks When Dealing with Sensitive Topics[END_REF]. Informed consent requires that specific elements be included, such as:

• the right of participants to voluntarily withdraw from the study at any time;

• the central purpose of the study and the procedures to be used in data collection;

• the protection of the confidentiality of the respondents;

• the known risks associated with participation in the study;

52 While all studied projects where between competitors. Competition between European mobile operators is not direct because they don't share the same national/geographical markets. We add to this that national mobile operators, such as France telecom, still have a dominant position in their national markets. This is not the case of infrastructure manufacturers that have neither this geographical restriction nor the national market domination.

• the expected benefits to accrue the participants in the study; and

• the signature of the participant as well as the researcher.

In this research, we got access to research field via a sponsorship of cluster Celtic-Plus Director (see letter of sponsorship in Appendix 1). After presenting our research objective to cluster Director, he showed an interest in the subject, gave us an interview and oriented us to meet individuals that are well informed to answer our questions. In order to get consent-toparticipate, we asked our participants of it would be possible to participate in the interview and gave them a brief explanation on the purpose and the benefits of the research. In addition, during the interview, we told our interviewees that their identity will be kept anonymous and asked for permission to record the interview. Finally, when it is required, a copy of interview transcription was sent to validate and to get permission from firms' legal affairs department 53 .

-Interviewees Sampling 54

As we have mentioned above, we mobilized two techniques recommended by the methodological literature: sponsorship and snowball effect [START_REF] Miles | Qualitative Data Analysis[END_REF]. The

cluster director sponsorship allowed us to seek advice from people in the field. Through this sponsorship, key players were interviewed. At the end of each interview, we asked the interviewee if he/she could advise us to meet knowledgeable somebody to discuss our questions and issues. The sponsor is encouraged to nominate one or more individuals who could provide a valuable perspective to the ongoing research. This technique identified in the literature as the art "snowball" allows particular, to establish the sample step by step [START_REF] Miles | Qualitative Data Analysis[END_REF]. The technique of sponsorship enables us to gain legitimacy vis-à-vis interviewed actors. Additionally, the combination of sponsorship and technology "snowball" develops progressive understanding of the case, its issues and the research object (Table 25 shows typology of sampling strategies in qualitative research).

53 See Appendix 5 for an example of transcription validation. 54 We have to recall that all these strategies are purposeful sampling strategies which mean that researcher select individuals or sites for study because they can purposefully inform an understanding of the research problem and central phenomenon in the study [START_REF] Creswell | Qualitative Inquiry and Research Design: Choosing among Five Approaches[END_REF].

Table 25 Typology of Sampling Strategies in Qualitative Inquiry

Source (Miles and Huberman, 1994: 28) The sample size of interviews (forty-two) was not defined a priori. Several factors are taken into account: the principle of diversity of views obtained, financial and time constraints of a doctoral work. The saturation of information on various topics of research is the first criterion for defining the size of the sample. Knowing when to withdraw from the research filed is a sensitive issue for the researcher. [START_REF] Glaser | The Discovery of Grounded Theory[END_REF] define the principle of theoretical saturation as the moment when the researcher cannot find additional information that can enrich theory. Reaching this threshold marks the end of the process of data collection [START_REF] Eisenhardt | Building Theories from Case Study Research[END_REF]Strauss and Corbin, 1990;[START_REF] Yin | Case Study Research: Design and Methods[END_REF]. When the researcher achieves this theoretical point of saturation, the additional observation units provide only marginal elements to the knowledge already built around the case.

In our research the principle of theoretical saturation is respected. Conducting semi-structured interviews is interrupted when the same substantive information appear in successive interviews without revealing new knowledge. This threshold is when the key players involved in coopetition strategies were met. The principle of theoretical saturation is also respected in the process of collection of secondary data.

-Data Collection Technique: Semi-structured Interviews Creswell (2012) distinguish among four basic types of data: observation (ranging from nonparticipants and participants), interviewing (ranging from close-ended to open-ended), documents (ranging from private to public) and audio-visual materials (including materials such as photographs, compact-discs and videotapes) (for more information see Table 26).

Case study research involves a wide array of procedures to collect data and to draw an in depth picture of the case recommended by [START_REF] Yin | Case Study Research: Design and Methods[END_REF]. He referred to six forms: documents, archival records, interviews, direct observation, participant observation, and physical artefacts.

In this research the semi-structured interview is the main source of primary data collected. A collection method which is commonly used in qualitative research data, it is consistent with the epistemological position adopted interpretivist. We conducted forty-two interviews 55 over a period of 19 months. Consistent with our exploration approach, interviews are conducted by telephone 56 due to the geographical distance of respondents. Three interviews were conducted face-to-face with cluster officials in Heidelberg. The key players are divided between sites in Finland, Germany, Italy, Sweden and USA. Interviews are mainly conducted in English with the exception of seven interviews conducted in French. Source (Creswell, 2012: 160) 55 Forty-two interviews consists of fifteen interviews during exploratory phase and twenty-seven interviews during intensive study phase. 56 A telephone interview provides the best source of information when the researcher doesn't have direct access to individuals. The drawbacks of this approach are that the researcher cannot see the informal communication and must incur phone expenses.

-

Interview Protocol Design

An interview guide is a form about four or five pages in length with approximately five to seven open-ended questions. These questions are often the subs-questions in the research study, phrased in a way that interviewees can understand. These might be seen as the core of the interview protocol, bounded on the front end by questions to invite the interviewees to open up and talk and located at the end by questions about " whom should I talk to in order to learn more?" or comments thanking the participants for their time for the interview [START_REF] Creswell | Qualitative Inquiry and Research Design: Choosing among Five Approaches[END_REF][START_REF] Kvale | Interviews: Learning the Craft of Qualitative Research Interviewing[END_REF]. This protocol could be refined through pilot testing. Yin Each topic is addressed broadly to allow the respondent to speak freely and to make original knowledge emerge. Gradually, the questions focus on specific dimensions of the phenomenon. Value creation and distribution are discussed in the second part of the interview in order to benefit from the trust created previously.

The interview ends with a question about the content of the interview (Do you want to add something or is there any point that we haven't discussed in this interview and you want to discuss it?). The meeting ends with a request for recommendations of contacts and greetings.

The structure and content of the interview guide evolved especially during the exploration phase. The guide is updated according to the treatment of the first interviews and the evolution of our thinking. This iterative process could be conceived as abductive reasoning.

Table 27 and 28 in addition to Figure 30 and 31 present the evolution of our covered themes in interview guide).

Study objective: to understand the dynamics and the process of value creation in R&D projects and how they affect the firm's performance.

Covered themes: Factors Related to Projects' Context

History of the program/collaboration -Formation, key changes in consortium over time.

-Collaboration key success factors.

Coordinating structure entity -Role of coordinating structure entity in the creation and management of the consortium.

-Criteria for members' selection.

Factors Related to Projects

Types of project -Firm's reasoning behind each type of projects? (Objective/intent).

-Difference between projects in terms of developed technology and the expected results. Firm's portfolio of projects -Portfolio of these two forms of projects? Projects between competitors -Benefits/disadvantages of this type of collaboration for the firms.

-Key success factors in achieving their objectives -Frequency of this type of projects?

Factors Related to Projects' Results

Consortium criteria -Well-defined criteria of evaluation (proposal, mid-term and final-term evaluation procedures) Firm's criteria -Measures of projects' added-value of the project.

-Results sharing divided ex-ante (before the beginning) or ex post (at the end) of the projects. -Partners' objective in the project.

-Project story/Important events in its life.

-Project structure/organization

Collaboration Agreement Content -The right to join this project.

-Governance of this project.

-Mode of cooperation (Centralized/decentralized).

Coordination/Control in Project -Resources' allocation to achieve private/common objectives.

-Control over project advancement/ partners contribution.

Collaboration Results

-If project came to achieve its goals -Firm's learning from this project (technology/skill) -Specific criteria for evaluating project's results -Table 28 Research Objective and Covered Themes (Phase 1) Source Author 

-Appointment Schedule and Interviewing Process

After recommendation from previously met people about whom to contact in order to further our understanding of our research issues, we sent an email to potential interviewees to ask them if it would be possible to do interviews with them. In this email, we did a personal introduction and presented our research objective and why meeting this person was important for us (an example of the email in Appendix 3). After accepting, we asked the person to schedule an appointment according to his/her availability.

At each appointment, we started our interviews with a quick overview of research project, its scope (university affiliation, research context) and goals. The reasons for the request for an interview and previously met individuals are also specified. After this introduction, authorization to proceed with the registration of interview is demanded from the interviewee.

Study objective: to understand how R&D projects among rival firms impact their innovation capacity and consequently their competitive and technological position. The semi-structured nature of the interviews allows for flexibility with respect to the guide established and answers of the respondent. The order of the initial questions is modified according to topics of the meeting. At each interview we tried to respect the time, to complete the entire question, and to listening. We tried to ask question to stimulate and refocus the discussion on a theme and allow obtaining insights from the interviewee.

We took notes as detailed as possible during each interview in addition to digital recording the interview in order to preserve all data. Recording enhances the validity of interview data and preserves their strict formulation [START_REF] Kirk | Realibility and Validity in Qualitative Research[END_REF].

-

Triangulation and Secondary Data

The principle of triangulation is based on the accumulation of information from heterogeneous nature of the industry or sector to enable the researcher to become "empirically cultivated" [START_REF] Miles | Qualitative Data Analysis[END_REF]. Data collection at both primary and secondary facilitates the process of triangulation [START_REF] Yin | Case Study Research: Design and Methods[END_REF]. The use of secondary data limits the bias related to collecting primary data via semi-structured interviews: a posteriori rationalization of the actors. Data collected as part of the literature review provide interesting knowledge to understand the context in which coopetition strategies emerge. The entire documentary presents accurate data on historical case studies and economic issues. Some of these documents reflect a contradiction in the evaluation of impact of coopetition strategies. The review appears to be a source of interesting cross with the primary data collected from the semi-structured interviews based

-A Two-phase Data Collection Process -First Phase

This phase is exploratory nature 57 where we did 15 semi-structured interviews (3 Cluster Board members, 7 R&D managers from 3 operators and 4 manufacturers, 5 project coordinators) belonging to Eurescom (Celtic Plus management), Deutsche Telekom, Alcatel Lucent, Nokia-Siemens, Ericsson, Telenor, Telefónica, France Télécom. Five projects were studied. These projects were selected as success stories in cluster Celtic-Plus because of their business impact and contribution to standardization. This research was done between September and January 2011/12.

Our case unit is composed by projects that regroup competitors. Our case study is based on

(5) projects, in Cluster Celtic-Plus belonging to different calls that correspond to different periods, categorized according to their outcomes' types of innovation: radical or incremental.

Because of sector complexity, these projects regrouped two or more competitors in addition to suppliers and universities that contributed to projects either by testing or services via their facilities. In order to define case boundaries, we focus in this study of (5) successful projects between competitors. They are successful because of their contributions to firm's innovation capacity and standards. The success of these projects is justified by prizes and awards attributed to these project in order to recognize their contributions.

As coopetition is a complex phenomenon, meeting projects' coordinators or members was not sufficient to understand in details what the underlying logics of partners, their history of relations and their objectives of these projects are. So, we had to meet in addition to projects' coordinators, R&D managers of partner firms and members of cluster management board. A description of the studied projects is developed in Appendix 4.

We followed an embedded case study (type 2) which contains more than one sub-unit of analysis (Yin, 2003;[START_REF] Baxter | Qualitative Case Study Methodology: Study Design and Implementation for Novice Researchers[END_REF]. In our research, the case unit is constituted by the cluster Celtic-Plus which regroups members' firms and our subunits are the projects between competitors to analyse firms' coopetition strategy 58 .

The Cluster Celtic-Plus regroups competitors: key European mobile operators and infrastructure manufacturers collaborating together since 2003 59 . This means that the cluster constitutes a case where the phenomenon of interest "Coopetition" is transparently 57 The method applied in this paper could be described as explorative, as our goal is to develop new insights for further research [START_REF] Yin | Case Study Research: Design and Methods[END_REF]. 58 The embedded case study approach is particularly relevant to examination of an environment where the boundaries between the phenomenon of interest and context are not clearly evident [START_REF] Yin | Case Study Research: Design and Methods[END_REF]. 59 Some collaboration between infrastructure manufacturers go back to the 90s.

observable" [START_REF] Pettigrew | Longitudinal Field Research on Change: Theory and Practice[END_REF]. In addition, previous research indicated that R&D programmes often provide an opportunity of collaboration among competing organisations and firms [START_REF] Schiavone | An Experience-Based View of Co-opetition in R&D Networks[END_REF].

Our interviewees were chosen according to the following criteria: they had the best possible knowledge of the topic; being active members: three levels Board, members and projects. The choice of key informants 60 was made in cooperation with the director of Celtic-Plus that has an immense experience and knowledge about the European wireless telecommunication in general and R&D programs in this sector in particular (for detailed information on interviewees, see table 30) 61 . In choosing our targeted projects, we included projects that appear in the different research subareas covered by the cluster while maintaining the objective of the study which is the existence of two direct competitors, at least, that collaborate in the project.

Interviews lasted 1.5 hour in average. They were recorded and transcribed, allowing an accurate representation of opinions. These interviews were conducted by using a semi structured guide containing four main themes: general information about the informant, cluster Celtic-Plus, collaborative projects in Celtic-Plus and projects' results evaluation. 60 Two of the interviewed core members were cluster chairman and vice chairman, which means that we met five out of nine board members. All the core group members were R&D managers at their firms of origin which gives them knowledge on their firms' R&D strategy. 61 Cluster board members and R&D managers were interviewed to cover the contextual elements related to the cluster and firms' strategies. While, Projects' coordinators gave us a closer view on the interaction between projects members in general ad between rival firms in particular and helped us to understand project objectives, organization, and results' evaluation. 

-Second Phase

This research benefits from the exploitation of primary and secondary sources of data.

Primary data were collected as a result of interviews conducted between June and December and May 2012-2013 with ( 27) actors belonging to Eurescom (the company in charge of the management of Celtic Plus), Alcatel Lucent, Nokia-Siemens, Ericsson, and ADVA Optical Networks.

We followed an embedded case study (type 2) which contains more than one sub-unit of analysis [START_REF] Baxter | Qualitative Case Study Methodology: Study Design and Implementation for Novice Researchers[END_REF][START_REF] Yin | Case Study Research: Design and Methods[END_REF]. In our research, the case unit is constituted of the project 100GET and our subunits are the rival/partners.

These interviews targeted people at three different positions: At project level (project/subproject coordinators and sub-projects' principle subcontractors), at product development department (product development and product-line manager), and at marketing department (senior director technical marketing). These interviewees were chosen in order to cover the whole spectrum from the idea till the commercialization of 100 Gigabit Ethernet Solutions. So, our research is a multi-level one and meets a real need for this type of research in management [START_REF] Hitt | Building Theoretical and Empirical Bridges across Levels: Multilevel Research in Management[END_REF].Table 32 presents second phase interviewees profiles.

Our research covered the period from 2005 to 2013. The rationale behind the choice of these two limits is: in 2005 the first article on the possibility and future of 100 Gigabits Ethernet solutions had appeared. In 2013 articles that talking about 400 G and 1 TB Ethernet solutions started to appear also. This indicator is based on Factiva database. This research benefits also, with the concern of triangulation, from secondary sources of data: firms' annual reports, project documents journal articles and brochures.

The project "100 Gigabit Ethernet Technology" (100 GET) is a Eureka project that regroups four major competitors in the Ethernet solutions market: Alcatel-Lucent, Nokia Siemens Networks, Ericsson and ADVA Optical Networks. The project was composed of ( 4) subprojects which were coordinated by a coordination committee. This committee assured information sharing between subprojects and supervised cross functional tasks. Each subproject was coordinated by telecommunication equipment vendor. At the end of the project, Deutsche Telekom provided a test bed for all of the project's partners. The total budget of the project was €65 million which was funded partly by the companies themselves and partly by national governments. The duration of the project was of 39 months (2007-2011) and it workforce was composed of 389 people per year (see Figure 32). Table 33 summarizes main elements of the second phase of our research. 

-Cooperative and Competitive Sides of 100 GET Project

Partners wanted to explore together how to transfer 100 Gigabit/s through their networks. To achieve this objective common components and modules have been developed through the project. As we have mentioned before, getting funding was an important motivation for partners-competitors to collaborate together. Without forgetting that increasing Ethernet capacity from 10Gbits to 100Gbits constituted a big challenge for each vendor to do it alone.

This challenge is well explained by Dr. Kurt Loesch from Alcatel-Lucent: "Getting to 100GbE by using the already installed 10GbE infrastructure was a big challenge. At the start of the project, none of us knew if it was even possible. Our target had been 40GbE and even that would have already been challenging" This challenge is also related to financial, technological and marketing risks of going alone in a standardized industry.

As cluster Celtic-Plus is a market-oriented program, projects have to develop prototypes and to achieve demonstration/field trial stage. So, partners had to cooperate closely with suppliers and universities in order to integrate technology developed in their commercial offer of products. In this project, ALC and NSN wanted to develop Ethernet solutions for Long-Haul

Networks while Ericsson and ADVA Optical Networking focused on solutions for Metropolitan Networks. This division of application areas was artificial and valid till the end of project. As we will see in the results section partners will develop solutions for the two types of networks.

Before the project, rivals/partners of the project were competitors in 10Gbps and 40Gbps

Ethernet solutions. While competitive intensity where higher in 10Gbps because solution was standardized and actors from low-cost countries were present in the market, the situation were messy at the level of 40Gbps solutions. Each firms developed their proprietary solutions which created a problem of interoperability between components of them. This messy situation led firms to collaborate in standardization of 100Gbps and consequently our studied rivals/partners in 100GET project. In order to assess competitive intensity among rivals/partner in the project, we checked the SIC code of each of them. SIC is a 4-digit code that identify the industry of the firm and it is widely used as a competition criteria in previous research (e.g., [START_REF] Oxley | The Scope and Governance of International R&D Alliances[END_REF]. In addition, we asked our interviewees to indicate their competitors and classify them according to their power not only in industry but also in the Carrier Ethernet segment. All the rivals/partners were competitors in Carrier Ethernet segments before project. Finally, we studied a number of professional reports on optical transmission segment and all these reports consider these four rivals/partners as competitors in Carrier Ethernet segments.

b) Data Analysis

Data analysis is composed of three concurrent flows of activities (Miles et al., 2013: 12): 1)

Data condensation, 2) data display, and 3) conclusion drawing/verification (See Figure 33).

1) Data condensation: refers to the process of selecting, focusing, simplifying, abstracting and/or transforming the data that appears in the full corpus (body) of written-up field notes, interview transcripts, documents, and other empirical materials.

By condensing, researcher makes data stronger. Condensation is a process that occurs continuously throughout the life of any qualitatively oriented project. This process sharpens, sorts, focuses, discards, and organizes data in such a way that final conclusions can be drawn and verified.

Research Objective: to understand how R&D projects among rival firms impact their innovation capacity and consequently their competitive and technological position.

Research approach: Case study. 2) Data Display: a display is an organised, compressed assembly of information that allows conclusion drawing and action. The most frequent form for qualitative data in the past has been extended test. Data display is a major on to avenue to robust qualitative analysis. The displays include many types of matrices, graphs, charts, and networks. All displays are designed to assemble organised information into an immediately accessible, compact form so that the analysts can see what is happening and either draw justified conclusions or move on to the next step of analysis that the display suggests may be useful. In the same vein, [START_REF] Creswell | Qualitative Inquiry and Research Design: Choosing among Five Approaches[END_REF] represent data analysis in the image of spiral or what is called a data analysis spiral. As shown in Figure 34 to analyse qualitative data, the researcher engages in the process of, moving in analytic circles rather than using a fixed linear approach.

One enters with data text or images (e.g., photographs, videotapes) and exists with an account or narrative. In between, the researcher touches on several facets of analysis and circles around and around.

Figure 34 The Data Analysis Spiral Source (Creswell, 2012: 183) Data Condensation: Coding process Our approach to data analysis is content analysis. This approach involves establishing categories and then counting the number of instances when those categories are used in a particular item of text. In this research, we don't count codes for two reasons: 1) our objective is not only to study the content but also to understand the process by which coopetition impact technological innovation in rival/partners, 2) counting conveys a quantitative orientation of magnitude and frequency which are in contradiction of qualitative research.

-Using of NVIVO 10

NVivo 10 software was used because it permits data sorting and the creation of code tree.

This makes it suitable for a content analysis approach. In addition to using NVivo, we analysed our data extensively to overcome problems of superficial analysis and conclusions related to the use of software.

Before data coding we proceeded to case story constitution where important events and changes where highlighted. Such data presentation contextualizes results and gives importance to the dynamic events [START_REF] Langley | Strategies for Theorizing from Process Data[END_REF]. Studying the history Eureka Program and telecommunications cluster (Celtic-Plus) is essential to understand the context of the emergence of coopetition strategies and their implementation.

-Coding Procedures

Coding process involves aggregating the text or visual data into small categories of information, seeking evidence for the code from different databases being used in the study, and then assigning a label to the code. In accordance with recommendations of [START_REF] Miles | Qualitative Data Analysis[END_REF] coding is based on a process two steps:

-

Step 1: open coding during the exploratory phase

The first codes emerged from literature review on the research question. They are a priori codes. We completed these codes by the themes that emerged during the exploratory phase.

The phase of open coding consists of creating categories and setting properties. After the transcription of the first significant interviews, the empirical material was cut into units of analysis. The phrase is retained as a unit of analysis [START_REF] Bardin | L'Analyse de Contenu[END_REF]. These analytical units used to create gradually themes dictionary. Dictionary condense the data and reduces the empirical material [START_REF] Miles | Qualitative Data Analysis[END_REF]. The reduction of themes volume occurs throughout the interview analysis and refinement of the problem by aggregation of topics related to the same concept [START_REF] Miles | Qualitative Data Analysis[END_REF]. Following the first phase of coding, categories are based on successive trips between field and literature. The established categories constitute a step that guides our next step of data collection process.

-Step 2: Thematic coding during the intensive study

Consistent with the structure of the interview guide, the nodes obtained are related to coopetition strategy determinants, implementation (project) and impact. A tree between nodes is then created. The organization facilitates hierarchical organization of categories. Process reliability is essential to judge the relevance of proposed results. To ensure the quality of the encoding process, the data is coded once and then again several months after. The similarity of obtained results suggests reliability of the process. In addition, a process of double coding is implemented with colleague to confirm the reproducibility of our analysis (Table 34 presents our dictionary of themes). One risk related to this form of presentation is to draw too hasty and biased conclusions, because a significant information will take on enormous importance. In addition, the displays include many types of matrices, graphs, charts, and networks.

Category

In this research, we combined these two forms of data presentation. Narrative texts were mostly used to make rich and detailed presentation of the observed phenomenon.

Chronological charts were a complementary method for analysing our data. Finally, the matrix and tables helped restore a synthesis of the key elements of our analysis. Examples of these forms of presentation can be found through our articles.

-Conclusion Drawing/Verification [START_REF] Miles | Qualitative Data Analysis[END_REF] highlighted that the implementation of qualitative research protocol does not necessarily reach the right conclusions. Yet the problem of the quality, veracity and authenticity of the results is crucial. Also, some specific criteria may help to judge the quality of the research and its conclusions. Given the frequent challenges to the reliability and validity of the results derived from qualitative work, In Table 35 we present precautions taken to ensure quality of our results.

Validity Tests Suggested Case Study Tactics and Rationale Internal validity: establishing a causal relationship, whereby certain conditions are shown to lead to other conditions, as distinguished from spurious relationships.

Results and context: 1) Consideration of historical and economic contexts of the cluster and four rival firms.

2) Vigilance on the events for the four rival firms in our field and their industry through monitoring news about them. Results and Sample: A great attention was paid to our selection of cases. Results and data collection: Instrumentation effect -In depth literature review prior to the elaboration of interview guide in order to acquire some expertise on the topics of coopetition and technological innovation.

-The semi-structured interview guide was pretested with project coordinator with experience related to projects between competitors.

-Interviews are fully recorded and transcribed. Contamination Effect -Triangulation to avoid contamination: 1) interviews with members having different statuses and roles in enterprises or even divergent views on coopetition and its impact, 2) prior reading on the coopetition and technological innovation.

-Keeping interview guide undelivered to the interviewees before the interviews.

-Guaranteed anonymity and confidentiality. External validity: establishing the domain to which a study's findings can be generalized, keeping in mind As our case is an exemplar one so replication logic does not apply. that the aim is to generalize to theory, not to the population. Reliability: demonstrating that the operations of a study-such as the data collection procedures-can be repeated, with the same results.

The precision and reliability are related to the care and attention with which was conducted qualitative approach. The methodological rigor and transparency of our approach in different phases of gathering and analysing data can ensure that reliability. 

Presentation of the Research Field

In this section, we present our research field. We start by presenting how industry characteristics impact technological innovation. Then, we present Eureka program and Celtic-Plus projects where our studied projects take place. In the second section, we presents some key figures on our focal industry and studied firms.

Industry Characteristics and Technological Innovation

De Carolis (2010) indicated that several characteristics of industries influence technological innovation and strategic decisions that managers pursue: 1) the extent to which there is potential for technological innovation in an industry; 2) the technological dynamism of the industry; 3) industry reliance on technical standards; 4) the extent of collaboration among firms; and 5) government regulation.

Industries differ in their potential for technological innovation. This is related to types of production processes that are used in various industries. These processes may be characterized as: assembled products (e.g., Steel), non-assembled products (e.g., Furniture), and assembled systems (e.g., Computers). Technological innovation will vary according to the type of production processes that are used. In non-assembled products, innovation stems from improvements in materials, products, processes, or scale. In assembled products, technological innovation may occur in input materials. Finally, innovation in assembled systems comes from mechanizations, automation, and product changes.

Technological dynamism is manifested in the timing and speed of industry innovation. Rapid advances in science and technology require the firm to move very quickly to sustain a technological edge and bring new products to market. So, firms have to invest continuously in resources and capabilities and cultivating human capital. Firms may also need to collaborate with other firms and organisations in order to develop rapidly evolving competencies needed to compete.

Technical standards refer to specifications or requirements to make sure that different components of systems can be connected regardless of who the manufacturer of the component might be. Standards are important in many industries such as telecommunications and electronics. Standards allow firms to enter industries at various stages of the value chain, producing different components for the same overall product.

Because of technological dynamism collaboration became a necessary strategy for firms in many industries to compete. Firms build strategic alliances, horizontal and vertical, in order to maintain and enhance their competitive advantage. Horizontal alliances involve firms within the same industry who collaborate to achieve knowledge sharing, create synergies, or engage in product/process development. Vertical alliances regroup firms from different industries in which firms are seeking similarities and complementarities among upstream and downstream partners along the value chain.

Some industries, such as financial, transportation and telecommunications, are heavily regulated compared to other ones, such as consumer good sectors. These regulations are important and necessary but they add a layer of complexity to the process of decision making which slow innovative efforts.

So, if we want to characterize our industry according to these factors. Production processes could be characterized as assembled systems. Firms as Alcatel-Lucent or Ericsson are systems assemblers where they master the system designs and guarantees its integrity. While they may produce some components (strategic ones), they create around themselves an ecosystems of components' manufacturers in order to assemble the system. Wireless telecommunications industry is highly standardized industry where standards are important for components interoperability and play a role assimilated to a dominant design. The industry is very dynamic. One example from our intensive case study on Ethernet technology is time between generations of Ethernet: It took 13 years (1983)(1984)(1985)(1986)(1987)(1988)(1989)(1990)(1991)(1992)(1993)(1994)(1995) between 10Mbps Ethernet standard and 100Mbps one, 4 years (1995-1999) between 100Mbps standard and 1Gbps one (before Internet Bubble), 6 years (1999-2006) between 1Gbps and 10Gbps one and 4 years (2006-2010) In the present research, we focus on the cluster Celtic-Plus63 which is positioned in the wireless telecommunications sector. We present first a brief overview of the European wireless telecommunications sector, before addressing more specifically the research areas of the cluster Celtic-Plus.

-The cluster Celtic-Plus

Cluster Celtic-Plus regroups the key players of the European wireless telecommunications sector: infrastructure manufacturers, Enablers Middleware and Applications, content providers, mobile operators, service providers and Marketing. These actors represent the industry value chain of wireless telecommunications sector 64 .

The slogan of Celtic-Plus (European Eurêka Programme) is to promote a "Smart Connected

World". The traditional boundaries between networks, platforms, services and applications have become increasingly blurred. It is precisely the reason why a better view of the entire communication system is needed. In Celtic-Plus, two main research areas are emphasized:

"Get Connected" and "While Connected".

As indicated in the Celtic-Plus Purple Book (Eurescom, 2010) , Get connected "will tackle the infrastructure and connectivity aspects, with topics around network elements and infrastructures, like wireless, optics and energy efficiency; and around network architecture and connectivity, like networking and autonomic networks. Interdisciplinary between 'Get connected' elements is more and more required. In addition, energy efficiency will become more and more a primary target for new communication systems and solutions. Therefore a multidisciplinary approach between "Get connected" and other areas such as energy efficiency is now needed." (Eurescom, 2010: 17).

While connected "will tackle the end-to-end services and applications, with topics related to future end-to-end services, like digital citizen, digital home, digital enterprise, digital city, digital school, digital transports, e-health and games; horizontal services, like security and identity; and business aspects, like evolution of value networks in telecommunication business focus area, forecasting the changes in value networks and business models, and user modeling. New aspects related to the Future Internet will come into consideration, in particular for issues that are closer to the market." (Eurescom, 2010: 40).

Wireless Telecommunications Sector: Industry and Firms Profiles

-Industry Level

The European wireless telecommunication services market had total revenue of $209. This slower growth is accompanied by the saturation [START_REF] Peppard | From Value Chain to Value Network: Insights for Mobile Operators[END_REF] of the mobile phone market that makes virtually obsolete the traditional competitive approaches (e.g. increasing the number of customers as a unique strategy). One way that would find the path of growth in the sector is to play on the increasing use of mobile devices by existing customers. This goal is already achieved through the introduction of new services and content [START_REF] Peppard | From Value Chain to Value Network: Insights for Mobile Operators[END_REF] and in particular through data services which have the maximum growth potential. However, the nature of these services and the optimal business models are still to be discovered. Figure 35 and table 36 present the main actors of valuechain and a description of their activities. 

Enablers Middleware and Applications

Application Developers: They provide open and closed operating systems for devices and the network. As the operating systems on devices are converging toward standards these developers provide the interface between the device and the network hardware.

Content Providers Content Developers and Enablers:

Compile content into mobile ready formats so applications can immediately extract desired information and package it according to the users request.

Network Operators

Network operators: Design, build and operate voice and data mobile networks.

Service Providers (Professional Services and integrators)

These are either consumers, enterprises, or other individuals who adopt to wireless products and services who want to conduct voice or data transactions.

Marketing

They ensure sales, channel management, and they compete for the adoption of the customers, their loyalty.

Table 36 The actors of the value chain Source Author

Mobile operators are now in a unique position in that they have the distribution channels and manage relationships with customers. This privileged position may not last due to new entrants and Mobile Virtual Networks Operators (MVNOs) that may pose a serious competition. To address these challenges, mobile operators need to innovate. This means the introduction of new products/services that create value for customers and will ensure a continued revenue growth (Table 37 presents the top 20 Operator Group in 2010).

Table 37 The Largest Mobile Providers Worldwide Source [START_REF] Dodd | The Essential Guide to Telecommunications[END_REF] As our intensive case study focus on equipment manufacturers, it is important to give some indicators on the industry.

-Telecommunications Equipment Manufacturers

The telecommunications equipment manufacturing industry accounts for combined annual revenue of about $45 billion 65 . Major companies include Apple, Cisco Systems, Motorola Solutions, and QUALCOMM. The industry is highly concentrated: the 50 largest companies generate about 80 percent of revenue.

At competition level, the industry depends on purchases from businesses, telephone companies, cable companies, data communications providers, and TV and radio broadcasters.

Profitability for individual companies is linked to technical innovation and the ability to secure high-volume contracts from large customers. Small companies can be successful if they make highly specialized products. There are large economies of scale in manufacturing standard products, but many products are specialized and produced in small manufacturing plants.

Telecom industry around the world is entering a transition phase where the current telephone system is converted to VoIP technology and the TV broadcast industry is migrating to HDTV technology. These changeovers will require replacing a substantial portion of the equipment in use today, presenting an opportunity for all vendors. In addition, the proliferation of smartphones has blurred the line between computers and telephone handsets.

Industry growth: the output of communication equipment manufacturing is forecast to grow at an annual compounded rate of 2 percent between 2012 and 2015 which is evaluated as low (Hoovers, 2012).

On the other hand, rapid advances in technology, equipment manufacturers run a large risk of making outdated products. To keep up with advances, companies must spend large amounts on R&D, the costs of which typically equal 10 to 20 percent of revenue. Many high-tech products are routinely replaced every two to three years.

Additionally, because of consolidation among telecom service providers, equipment manufacturers may depend on just a few customers for a large portion of their business.

Companies that supply the big telephone, cable, and TV providers, in particular, typically depend on a few relationships. In 2010, for example, Motorola Solutions received nearly a third of its revenue from its five largest customers.

Finally, Telecom products are inherently complex and use leading-edge hardware and sophisticated software algorithms. Pre-shipment testing, no matter how comprehensive, won't detect all hardware and software bugs. Once hundreds of the units are installed in different environments, latent defects may become apparent. Elaborate systems are established to bring company expertise to bear as rapidly as possible, but severe problems can overwhelm a system and produce large financial losses.

Equipment manufacturers' products range from radio stations (where radio transmission is the main technology) used in mobile communications to software to manager clients for operators. Our intensive case study project is positioned in optical networks segment (transmission fiber-optic cabling). More precisely, we focus on Carrier Ethernet Segment.

-Carrier Ethernet Segment

Carrier Ethernet is used in both Local Area Networks (LANs) and Wide Area Networks (WANs). It operates mainly over fiber-optic cabling. When it is used in a provider's network, it is sometimes referred to as Carrier Gigabit Ethernet. There are four capacities of Gigabit Ethernet: 1, 2.5, 10 and 100. There are used in core Metropolitan Area Networks (MANs) and access networks 66 . Carrier Gigabit Ethernet is used for VoIP and all IP packetized traffic which includes video, data, and graphics traffic that is bundled in packets.

According to Infonetics, Carrier Ethernet became now a permanent, inseparable part of service provider networks, and the market has reached a steady state of investment. So, the carrier Ethernet market will grow slow but steady over the next 5 years. Segment sales will achieve $147 billion over the next five years, growing from $27 billion in 2013 to $30.7 billion by 2018. The global carrier Ethernet equipment market declined 3% to $34 billion in 2012, following a 13% spike in 2011.

At technological level, companies claimed that they have the first 100G but none of them really had it. In reality, it was 40 Gigabits/s line card which they then over clocked to become 66 LAN (Local Area Network) is a computer network covering a small geographic area, like a home, office, school, or group of buildings. A metropolitan area network (MAN) is computer network larger than a local area network, covering an area of a few city blocks to the area of an entire city, possibly also including the surrounding areas. WAN (Wide Area Network) is a computer network that covers a broad area (e.g., any network whose communications links cross metropolitan, regional, or national boundaries over a long distance). A metropolitan area network (MAN) is computer network larger than a local area network, covering an area of a few city blocks to the area of an entire city, possibly also including the surrounding areas. An access network is the part of a telecommunications network which connects subscribers to their immediate service provider. fifty gigabits/s and then they glued two such line cards together and then they said that is a 100Gigabits/s line card but they had nothing to do with 100 Gigabits/s, it was just two fifty gigabits/line card glued together and marketed as a 100Gigabits/s line card and in the same way another firm built a system with ten* ten gigabits/s transmitters only and they claimed that these ten 10 gigabits transmitters is a 100G solution because 10*10 is one hundred. These developed solutions means the use of more optical wavelength. So, there are costly because using more wavelengths means more energy consumption.

The solution proposed by 100GET project is the transmission of 100Gbps over a single wavelength67 which is a very economic solutions because from one side it reduces the energy consumption and the need to install new optical fibers.

In order to interpret accurately our results, we provide in this section data on four rival/partner involved in 100GET project.

-Firms Profiles 68

In the section, we present key data on the four competitors studied in the intensive case study of 100GET. These data help us to evaluate the position of each firm before, through and at the end of the project. These data include: Date of creation, number of employees and principal segements. In terms of sales, Ericsson was at the first place during the period 2007-2010. In the same period Alcatel-Lucent was in second while NSN and ADVA Optical Networking were in the third and fourth places respectively (see Figure 36). Apart from Ericsson, we can see that the other three competitors suffered from losses. These losses are related to restructuration process of these firms as a consequence of the merger of Alcatel-Lucent and JV of NSN (see Figure 37). -Different and various data from an extensive literature and bibliographic search -Internal data from the research field (reports, contracts, presentations)

-Alcatel-Lucent

-The transcripts of semi-structured interviews with respondents involved in different degrees and at different levels in these coopetition relationships (business units managers, program managers, product-line and marketing managers, project coordinators).

6) Data analysis:

The analysis is based on the interpretation of qualitative data collected.

Data transcripts analysed made by NVivo 10 software to achieve content analysis of the data. In the second section, our research field is presented. We firstly presented wireless telecommunications sector, its value chain and the activities of each actor on the value chain.

Then, we presented some figures and forecasts on the Carrier Ethernet segment where our studied case is positioned. Finally, we presented key figures on four collaborating competitors on studied project in order to give some contextual elements to interpret our results. Prior research has indicated the impact of industry and firm-specific characteristics on the formation of R&D cooperation [START_REF] Fritsch | Who Cooperates on R&D? Research Policy[END_REF][START_REF] Miotti | Co-operative R&D: Why and with Whom? An Integrated Framework of Analysis[END_REF][START_REF] Sakakibara | Formation of R&D Consortia: Industry and Company Effects[END_REF], and on the type of partners the firm chooses to cooperate with. In this research we are interested in indicating the elements that lead to the emergence of R&D projects between competitors, or, what is called, coopetition strategy. [START_REF] Brandenburger | Co-opetition[END_REF] defined coopetition as a relationship in which competing firms first cooperate with each other to jointly create value and a bigger market, and then individually compete for the created value. [START_REF] Gnyawali | Co-opetition between Giants: Collaboration with Competitors for Technological Innovation[END_REF] highlighted the prevalence of coopetition strategy in high-tech industries because of three key factors: short product 69 life cycle, technology convergence and high R&D costs. While these factors are important at the industry level, we believe that the interaction between strategy and technology 70 -more precisely how technology shapes strategy and vice versa-is essential to understand firms' strategic choices and, consequently, the choice of coopetition strategy in R&D.

Although several studies have indicated the importance of coopetition as a strategy for value creation and technological innovation [START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF][START_REF] Padula | Untangling the Rise of Coopetition: The Intrusion of Competition in a Cooperative Game Structure[END_REF], research on the determinants of its emergence is often based on the traditional elements such as pooling of resources and complementarities between partners, costs and risk sharing [START_REF] Carayannis | Strategy, Structure, and Performance Issues of Precompetitive R&D Consortia: Insights and Lessons Learned From SEMATECH[END_REF], or partner's potential absorptive capacity and 69 A product is anything that can be offered to a market that might satisfy a want or need (Kotler et al. 2006). 70 Technology could be defined as theoretical and practical knowledge, skills, and artefacts that can be used to develop products and services as well as their production and delivery systems (Burgelman, Maidique and Wheelwright 1996).

appropriability regime (Ritala and Hurmelinna-Laukkanen, 2009). All these determinants are important in understanding why partners decide to work together and how much benefit they reap from the partnershipwhat Dyer and Singh (1998) call relational rent -but they omit an important fact related to coopetition strategy: They do not consider the specificity of coopetition strategy as such. Even though the partners recognize the importance of collaboration with their rivals, it is difficult for them to reveal the foundations of their competitive advantage that is based on their core competencies [START_REF] Hamel | Collaborate with Your Competitors and Win[END_REF].

This contradiction leads to the difficulty of the emergence of horizontal R&D [START_REF] Carayannis | Strategy, Structure, and Performance Issues of Precompetitive R&D Consortia: Insights and Lessons Learned From SEMATECH[END_REF]) and more research is needed to indicate the drivers that facilitate the coexisting cooperation and competition in coopetition and how they interact (Bengtsson et al., 2010a). We suggest going beyond these traditional arguments to ask the following question: What are the determinants of emergence of coopetitive strategies in R&D programs?

In the following sections, we present precompetitive R&D and its different types before highlighting the main features of coopetition strategy and the difficulty of its emergence, which is mainly related to the problem of coopetitive tensions [START_REF] Khanna | The Dynamics of Learning Alliances : Competition, Cooperation , and Relative Scope[END_REF]. Then, we review the literature on the emergence of coopetition strategy in order to highlight the research gap before asking our main research question. We follow this theoretical background by a presentation of the methodology and our main results. We conclude by discussing our results and presenting research conclusions, limitations and future research agenda.

Precompetitive R&D Spectrum

Research and development could be either basic or applied. While results of the former are pretty close to public goods, the latter means a very practical part of research activity that leads to concrete products and services. Between these two categories of R&D, there is a grey area called a danger zone [START_REF] Doz | Technology Partnerships between Larger and Smaller Firms: Some Critical Issues[END_REF] since it is considered as vital for competitiveness but subject to serious market failures. Some research views it as small and some view it as large depending on the characteristics of the industry and the technology (Caloghirou, Vonortas, and Ioannides, 2004). [START_REF] Nelson | What is Private and What is Public about Technology[END_REF] considered this grey area as precompetitive or generic research.

In general, pre-competitive R&D is relatively far from the market, since it does not develop products for end users or for specific markets [START_REF] Quintas | Collaborative, Pre-competitive R&D and the Firm[END_REF], and it is related to generic or enabling technologies71 . In terms of business impact, the pre-competitive phase is concerned with R&D, where commercial opportunities are three to ten years into the future.

Hence, we can distinguish between precompetitive R&D that is far from the market and one which is closely related to the market (or market oriented R&D). In this research we focus on the latter. This type of R&D covers a range of work in applied research [START_REF] Quintas | Collaborative, Pre-competitive R&D and the Firm[END_REF] and is close to commercial development. Projects initiated are not intended to produce technological processes or products commercially viable, but are intended to achieve a demonstration stage of their feasibility or research prototypes.

Previous research shows that precompetitive R&D can provide the opportunity and the base to work with competitors [START_REF] Gemünden | Technological Interweavement -A Mean of Achieving Innovation Success[END_REF][START_REF] Tether | Who Co-operates for Innovation, and Why: An Empirical Analysis[END_REF] or presents it as a precondition for coopetition strategy in R&D to emerge [START_REF] Carayannis | Strategy, Structure, and Performance Issues of Precompetitive R&D Consortia: Insights and Lessons Learned From SEMATECH[END_REF]. Consequently, we believe that the precompetitive phase constitutes a fertile ground to address coopetition strategy and its determinants of emergence.

The Main Features of Coopetition Strategy

In a wide perspective based on game theory approach, [START_REF] Brandenburger | Co-opetition[END_REF] defined coopetition as a relationship in which competing firms first cooperate with each other to jointly create value and a bigger market, and then individually compete for the created value. For example, two competitors (e.g. computer manufacturers) complement each other through cooperation with a third firm (e.g. software producers). Here, coopetition is the sum of many different relationships and the cooperative and competitive parts are divided between different actors (Bengtsson et al., 2010b).

In a narrow definition, coopetition could be defined as a paradoxical relationship between two or more rival firms that emerge when firms cooperate in some activities and at the same time they compete in other ones [START_REF] Bengtsson | Coopetition" in Business Networks-to Cooperate and Compete Simultaneously[END_REF]. Here, competition and cooperation do not occur simultaneously in the same activities, but rather co-exist in different domains (markets, products, persons) at the same time. More precisely, [START_REF] Bengtsson | Coopetition" in Business Networks-to Cooperate and Compete Simultaneously[END_REF] suggest that cooperative and competitive behaviours in a relationship between competitors are defined according to the proximity of an activity from the client, in the senses that firms compete in activities closely relating to the clients (such as in manufacturing), and they cooperate in activities far from them (such as in R&D). This is exactly the case of R&D projects between competitors that collaborate in order to develop a certain technology while they still remain in competition in the product market. In sum, it is the position of the activity in the value chain that leads competitors to collaborate or not.

Activity position in the value chain 72 plays an important role not only in the choice of coopetition (where competitors collaborate) but also in framing the type of coopetition.

Depending on the number of rival firms and value-chain activities involved in coopetition, [START_REF] Dagnino | Coopetition Strategy: A New Kind of Inter-Firm Dynamics for Value Creation[END_REF], differentiate two basic forms of coopetition: Dyadic and network.

In addition to these two basic forms, [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF] distinguished between vertical or horizontal coopetition. Vertical coopetition takes place between "players who are vertically adjacent to each other in the industry value chain and who collaborate with each other in order to compete with rivals pairs or groups." While horizontal coopetition takes place between "players who are rivals at the same stage in the industry value chain and who collaborate with each other in order to compete with rivals pairs or groups" (Gnyawali et al., 2008: 392).

The problematic side of coopetition resides in the fact that cooperation and competition are two opposed forces entangled inside one relationship [START_REF] Park | Interfirm Rivalry and Managerial Complexity: A Conceptual Framework of Alliance Failure[END_REF]. This opposition creates what is called coopetitive tensions [START_REF] Khanna | The Dynamics of Learning Alliances : Competition, Cooperation , and Relative Scope[END_REF]. These tensions have their origins in the paradox between value creation and appropriation (Das and Teng, 2000a;[START_REF] Khanna | The Dynamics of Learning Alliances : Competition, Cooperation , and Relative Scope[END_REF]. More precisely, partners want to maximize value created in the relationship but at the same time want to capture the maximum of this created value [START_REF] Brandenburger | Co-opetition[END_REF]. In this regard, previous research has pointed out the need for more studies on the drivers that facilitate cooperation and competition and how they interact (Bengtsson et al., 2010a). Our research fills this gap by studying the determinants of emergence of coopetition strategy.

72 Industry value chain or supply chain is defined as" a set of firms that pass materials forward. Normally, several independent firms are involved in manufacturing a product and placing it in the hands of the end user in a supply chain-raw material and component producers, product assemblers, wholesalers, retailer merchants and transportation companies are all members of a supply chain" (La Londe and Masters 1994).

Coopetition in R&D: Determinants of Emergence

While prior research has indicated the impact of industry and firm-specific characteristics on the formation of R&D cooperation [START_REF] Fritsch | Who Cooperates on R&D? Research Policy[END_REF][START_REF] Sakakibara | Formation of R&D Consortia: Industry and Company Effects[END_REF][START_REF] Miotti | Co-operative R&D: Why and with Whom? An Integrated Framework of Analysis[END_REF], and with which type of partners the firm chooses to cooperate (firms, universities or research centres), little research studied what leads competitors to collaborate together.

Indeed, [START_REF] Gnyawali | Cooperative Networks and Competitive Dynamics: A Structural Embeddedness Perspective[END_REF] developed a multilevel model to analyse how the structural network properties influence competitive dynamics in coopetition network. More precisely, how actor centrality, structural autonomy and structural equivalence impact the likelihood of competitors' initiating action/response to others in a network. [START_REF] Tether | Who Co-operates for Innovation, and Why: An Empirical Analysis[END_REF] indicated that competitors collaborate together to set standards, to learn more about their rivals' competencies [START_REF] Hamel | Collaborate with Your Competitors and Win[END_REF] and to face common problems outside the realms of competition, as dealing with regulations and regulatory change about pollution controls. [START_REF] Fjeldstad | Strategic Action in Network Industries: An Empirical Analysis of the European Mobile Phone Industry[END_REF] studied the impact of environmental factors, such as time, market penetration, and concentration, on the probability of a competitor taking a cooperative or competitive strategic action. [START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF] argued that coopetition between SMEs is driven by a short product life cycle, technological convergence and high R&D cost in high-tech industries. The authors indicated that SMEs choice of which competitor to collaborate with is based on traditional determinants related to relational strategies: complementarities between partners, costs and risk sharing [START_REF] Carayannis | Strategy, Structure, and Performance Issues of Precompetitive R&D Consortia: Insights and Lessons Learned From SEMATECH[END_REF], and similar or overlapping resources.

It is the match between these contextual and firm's specific characteristics that will lead firms to choose collaboration or competition with their rivals. This is in parallel to Ahuja's (2000) argument indicating that linkage formation behaviour is systematically related to both inducements and opportunities. Consequently, coopetition strategy in R&D will be chosen if its expected value is positive and greater than the expected value of any other type of governance alternatives designed to achieve the same purpose [START_REF] Borys | Hybrid Arrangements as Strategic Alliances: Theoretical Issues in Organizational Combinations[END_REF][START_REF] Williamson | Hierarchies, Markets and Power in the Economy: An Economic Perspective[END_REF]. More precisely, partners' expectation of future value creation and capture are influenced by considerations of fairness [START_REF] Ariño | The Role of Fairness in Alliance Formation[END_REF] in negotiation and, consequently, in the formation stage. Partners have to be convinced that the expected value produced by the collaboration is proportional to their contribution and that future partners will not detract value from the relationship. Only when these conditions are available will competitors form coopetitive R&D projects.

It is the study of coopetition in R&D that is in our interest in this study. We ask the questions 

Methods

Research Field

The Wireless Telecommunications Sector

The total revenue of the European wireless telecommunication services market was $209.5 billion in 2009, representing a compound annual growth rate (CAGR) of 5.4% for the period spanning 2005-2009(Datamonitor, 2010)). According to forecasts by Datamonitor, the performance of the market is expected to decelerate, with an anticipated CAGR of 2.7% for the five year period 2009-2014, which is expected to drive the market to a value of $239.1 billion by the end of 2014.

This slower growth is accompanied by the saturation [START_REF] Peppard | From Value Chain to Value Network: Insights for Mobile Operators[END_REF] of the mobile phone market that makes the traditional competitive approaches virtually obsolete (e.g. increasing the number of customers as a unique strategy). One growth strategy in the sector is to play on the increasing use of mobile devices by existing customers. This goal is already achieved through the introduction of new services and content [START_REF] Peppard | From Value Chain to Value Network: Insights for Mobile Operators[END_REF] and in particular through data services that have the maximum growth potential.

However, the nature of these services and the optimal business models are still to be discovered.

Mobile operators are now in a unique position in that they develop efficient distribution channels and customers relationships systems. This privileged position may not last due to new entrants and Mobile Virtual Networks Operators (MVNOs) that may pose serious competition. To address these challenges, mobile operators need to innovate. This means the introduction of new products/services that create value for customers and will ensure continued revenue growth.

The Pan-European Program Eureka

Eureka is a program that was founded in 1985 and comprises currently 40 members (39 countries and the European Union). Eureka selects worthy collaborative R&D projects and raises their chances for funding at the national level or by the private sector. Cluster Celtic-Plus regroups the key players of the European wireless telecommunications sector as presented in the industry value chain (see Figure 1). 73 Since 2011, the Celtic cluster is called Celtic-Plus. We use consistently the two terminologies. 74 Celtic-Plus is a subprogram of the Eureka program. The nomination cluster is given in order to represent collaboration in bottom-Up logic between: large firms and SMEs in addition to the universities and research centres but with a greater territorial angle including the European Union as a geographical space that is not in contradiction with the definition of Porter (1990;1998). Eurescom, the organisation in charge of Celtic-Plus management, is located in Heidelberg, Germany. 77 . This means that the cluster constitutes a case where the phenomenon of interest "Coopetition" is transparently observable" [START_REF] Pettigrew | Longitudinal Field Research on Change: Theory and Practice[END_REF]. In addition, previous research indicated that R&D programmes often provide an opportunity for collaboration among competing organisations and firms [START_REF] Schiavone | An Experience-Based View of Co-opetition in R&D Networks[END_REF].

. More specifically, we followed an embedded case study that contains more than one sub-unit of analysis [START_REF] Yin | Case Study Research: Design and Methods[END_REF]. We use the case unit is the cluster Celtic-Plus, which regroups members' firms, and our subunits are the competitors' projects, to analyse the coopetition strategy of the firms 78 .

In view of the state of the literature on coopetition, which is still at the theory construction stage, case study methodology enables more systematic and deep examination of the phenomenon, and provides a further understanding and multi-facade description for it [START_REF] Peng | Is Cooperation with Competitors a Good Idea? An Example in Practice[END_REF][START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF]Ritala and Hurmelinna-Laukkanen 2009;[START_REF] Zineldin | Co-opetition: The Organisation of The Future[END_REF]). This rich explanation nourishes researchers' imagination necessary for coopetition in this stage. The method applied in this study could be described as explorative, as our goal is to develop new insights for further research [START_REF] Yin | Case Study Research: Design and Methods[END_REF]). The study benefits from the exploitation of primary and secondary sources of data. Primary data were collected as a result of interviews conducted between September and December 2011. We met ( 14) actors affiliated to the following eight firms: Eurescom, Telefonica, Nokia-Siemens, Deutsche Telekom, Alcatel Lucent, Ericsson, Telenore and France Telecom, members of the Celtic-Plus Core Group composed of 17 member firms 79 .

Two of the interviewed core members were cluster chairman and vice chairman, which means that we have met with five out of nine board members. All the core group members were R&D managers at their firms of origin, which gives them knowledge on their firms' R&D strategy 80 .

77 Some collaboration between infrastructure manufacturers go back to the 90s. 78 The embedded case study approach is particularly relevant to examination of an environment where the boundaries between the phenomenon of interest and context are not clearly evident (Yin 2003). 79 For more details see the following link: http://celticplus.eu/Contacts/coregroup.asp 80 Cluster board members and R&D managers were interviewed to cover the contextual elements related to the cluster and firms' strategies. While, Projects' coordinators gave us a closer view on the interaction between projects members in general ad between rival firms in particular and helped us to understand project objectives, organization, and results' evaluation.

Our interviewees were chosen according to the following criteria: they had the best possible knowledge of the topic; they served as active members at three organizational levels, namely, Board, members and projects. The choice of key informants was made in cooperation with the director of Celtic-Plus who has immense experience and knowledge about European wireless telecommunications in general, and R&D programs in this sector, in particular. In choosing our targeted projects, we included projects that appeared in the different research subareas covered by the cluster while maintaining the objective of the study, which was the existence of two direct competitors, at least, that collaborate in the project (see Appendix A).

Interviews lasted for 1.5 hours on average. They were recorded and transcribed, allowing an accurate representation of opinions. The interviews were conducted by using a semi structured guide, containing four main themes: general information about the respondent, cluster Celtic-Plus, collaborative projects in Celtic-Plus and projects' results evaluation. To complement this data, we have also used secondary data sources (brochures, reports, etc.) available from the Celtic-Plus cluster Website.

Data analysis

Building on the recommendations of [START_REF] Miles | Qualitative Data Analysis[END_REF], we conducted a thematic content analysis by taking and completing the predefined themes of the interview guide that we have broken down into sub-themes (See the coding scheme in Appendix B).

Results

Determinants of Emergence of Coopetition Strategies

Celtic Plus as a favourable context for collaboration. 1) in relation to proposals that do not fall directly under the SRA. This flexibility is one of the strengths of the cluster Celtic-Plus.

There is a strong consensus among Celtic-Plus members around the definition of their objectives and priorities for future research. This consensus is based on numerous foundations. First is the collective that shares convergent ideas aiming to maintain European leadership in the telecommunications sector (see V3 in Table 1). This global leadership is embodied by collective achievements in the past (such as the GSM) that has played a unifying role for industry players around a success story (See V4 in Table 1). This was the result of historical relations between the main actors. These relationships resulted in interactions at firms' level, which led to numerous collaborations in the past, especially among large companies. Moreover, at the industry level, technological platforms81 funded by the European Union play an important role in bringing together the various players of the industry, and in setting priorities for future research (see V5 in Table 1). Ideas that come from these platforms help the EU in setting programs' priorities (Ex: Framework Program), and in identifying areas for future collaboration, and contribute to a consensus on these issues among the players.

The importance of Celtic-Plus in the innovation strategy of participating firms is due to its role as a validation stage of ideas and technology developed in a "danger zone", before the (….) bring members together from the same sector or from the same field that work together on proposition papers ,on elaborating programs and giving directions helping EC defining the programs and so on …"[Int. 1.2,Eurescom,Celtic].

Table 1 Collaborative context

Precompetitive R&D and firms' strategy.

In general, participating firms in the Celtic-Plus manage internal and external R&D (see V6

Table 2). In the external R&D, the members of Celtic-Plus undertake a pre-competitive collaboration, which often involves working with a competitor because of the immature nature of projects' results (see V7 Table 2). Regarding the importance and the balance between the internal and external R&D, two different patterns appear. One pattern is represented by firms that are internally concentrated, which means that R&D performs by the firm -that is to say, by its own teams-represent an important portion of it R&D portfolio.

Another pattern is represented by firms that outsource their R&D by working intensively with large firms (mostly competitors), universities and SMEs. Thus, external activity dominates the firms' R&D strategy. The choice of setting up a project in Celtic-Plus can be made according to the distance of projects' ideas from the launch of the final products or services The distance from the market provides an important indicator of the maturity of the technology and, therefore, the time required to make the technology available for commercial exploitation (see V8 and V9 in Table 3).

Nature of projects

The importance of Celtic-Plus in the innovation strategy of the participating firms is due to its role as a validation stage of ideas and technology developed in a danger zone [START_REF] Doz | Technology Partnerships between Larger and Smaller Firms: Some Critical Issues[END_REF] before the commercial development of the products and services. Celtic-Plus constitutes a meeting place between the main actors of the value chain of the wireless telecommunications sector, where each of them can express its opinion on the technology developed, and can, consequently, have a common reflection on its path of development (see V10 Table 3).

Access to public funding and the opportunity to share investments and risks, as well as contributing to the emergence of a standard, also motivates actors to conduct pre-competitive research in Celtic-Plus (see V11 Table 3). Undertaken projects in Celtic-Plus need to be consistent with the firm's strategy and to be in continuity with other internal and external R&D efforts, performed by the firm at the European, national and regional levels. This harmony with the corporate strategy is reflected in the clarity of objectives and expectations from such projects (see V12 Table 3). "Essentially what we are doing here is trying to assure that the projects that we do are in line with the general strategy so, we review the different projects and we analyze whether these projects are in line with the general strategy" [Int.5,Telefónica,R&D Manager] Table 3 Benefits of membership in Celtic-Plus

Motives underlying coopetition strategies (Celtic Plus & members).

In general, R&D projects undertaken by mobile operators and manufacturers of network infrastructure can be categorized according to two criteria: duration (short-term or medium and long-term), and the result of the projects (those aimed at developing technology that would be integrated in future products and/or those aimed at developing a service or an application). In medium and long-term projects, the collaboration is with only one competitor, while this type of collaboration is almost absent in short-term projects. This choice is explained by the distance from the market and the nature of pre-competitive research projects.

Indeed, operators and manufacturers of network infrastructure work with a competitor on a research topic in the medium and long-term, with the rationale of creating a standard rather than of the development of services (see V13 in Table 4). However, this case is possible when the objective is to provide a service in a number of countries with a view of increasing returns to adoption that justifies this collaboration (see V14 in Table 4).

Another type of project brings together multiple competitors that belong to two distinct stages of the value chain (e.g., three mobile operators and two infrastructure providers). The objective of this collaboration is to reduce the risk related to the development of technology and its appropriation by taking into account the requirements and specifications of operators, which serve the needs of the end customers. Another advantage related to the latter type of projects is the access to grants and pooling of more resources between partners. More specifically, partners have an interest to coopete: cooperate to create value by developing new technologies, and then to compete by introducing new products and services, based on the developed technologies, to appropriate/capture value (see V18 in Table 5).

Value creation expectation is the most important driver for partners to collaborate; otherwise, they will not go ahead and participate in this project with their competitors (see V19, V20 in Table 5). Working with a competitor does not constitute a risk most of the time, given the distance from the market of precompetitive research, and even if a risk exists, the benefits of collaboration exceed the risk (see V15 in Table 4).

The nature of technology represents a precondition and a motivation for rival-partners to collaborate. This means that the precompetitive nature of technology implies that every partner has the will to collaborate in order to develop the technology accompanied with clear definitions of the contribution of each partner, which means that no conflict will take place at the end. Consequently, this will lead to the constitution of a fairness perception (see V21 in Table 5). This doesn't mean that the precompetitive nature of technology blinds firms eyes from the possibility of the risk of potential value loss related to misuse by some competitors' partners (see V22 in Table 5).

Collaboration with competitors is important and constitutes a necessary tool for firms. In some technological areas, these projects lead to clear contributions and reveal many success stories that confirm this contribution (see V16 in Table 4). The technologies developed from these projects were originally integrated in several products and services. Consequently, firms think that having the competence to do projects with competitors is more an asset or a core competency for them (see V17 in Table 4).

In summary, these results show that in order for coopetition strategy to emerge, the technology developed has to be precompetitive in nature. The firms' positive value creation expectation leads competitors/partners to collaborate in a common project. More precisely, the immature nature of the technology constitutes another motive for partners to explore more together and to refine the technology further, to be integrated in their own products/services and solutions. The firm's perception of the technology maturity is based on three interrelated and, sometimes, concurrent aspects: market, institutions and firms. In order to introduce a new product or service, firms have to ascertain the market needs and to ensure that the chosen technology best meets this need. This leads to the adoption of the introduced technology by the market.

Secondly, they have to ensure that institutional actors, represented by standardization bodies, have to approve that the technology meets the standard and, sometimes, to try to reshape the standard. Finally, the actual status of the firms' resources and competencies base readiness to develop and transform the developed technology into new solutions. So, to render the technology mature, which makes it less risky to adopt, competitors need to collaborate to favor learning dynamics, create the market and collective value before competing to capture individual value (see figure 2). Figure 2 shows firms' perception of the degree of maturity for three technologies. According to this perception, firms will choose the type of partners they will collaborate in addition to the type of collaboration. Firms may have different perceptions of maturity for the same technology. 

Collaborate with a competitor Verbatim

Where

Pre-competitive research and standardization

V13. "There are topics where we work with a competitor and there are topics where it's better to avoid it... ..In research we are working mostly on the upstream part (...) we launch upstream projects that are more R than D (..) to make the pre-regulation and standardization" [Int.2,Alcatel Lucent,R&D Manager]. Development of an important service V14. "Sometimes we even collaborate with let's say a direct competitor because as we said in many cases the services that we want to develop are important for the whole community and not only for us, we think that in order to offer these services they have to be available in a number of countries" [Int.5,Telefónica,R&D manager ] 

Collaborate with a competitor Verbatim

Coopetition Nature

V 18. "The will say we have gained a lot in common we have also paved the way for new technology maybe but now we separate from each other and we try to develop our own services and our own products and therefore they still as competitors it doesn't mean that they become friends" [Int. 1.1,Eurescom,Celtic].

Expectations of added-Value

Win-Win situation V19. "At the end it is clear that the benefits are superior otherwise they wouldn't participate. You are not participating if you have already clear disadvantages to do this but as I said our idea, it is a win-win situation and not a win-lose situation or something like this both" [Int. 1.1,Eurescom,Celtic].

Positive expected value V20. "so I would think that collaborative projects are of benefits for all partners as long as they all see the benefits, they will continue, only if they have problems on the ownership at the end this could happen, but I'm not aware of any concrete problem in this area" [Int. 1.1,Eurescom,Celtic].

Coopetition: Caution and side effects

Good definition of the contribution of each partner

V21"First of all, a good agreement on the use of their patents, of their knowledge that has been generated, or they might be in a conflict at the end to use the result" [Int. 1.1,Eurescom,Celtic].

Dangerous side of coopetitiion

V22. "Disadvantage could be that a competitor could develop a better product based on similar results that they fail to acheive (in the project), so they could have helped in this case their competitor to be successful yeah this risk is of course certainly in collaborative projects where competitors are partners" [Int. 1.1,Eurescom,Celtic]. Table 5 Partners Expectation (Celtic-Plus Side)

Discussion

In this research we highlighted that for a coopetition strategy in R&D to emerge, there are a number of determinants that have to be met. It is essential to have a favourable context that gathers partners around a unifying objective that is, in our case, the preservation of the European leadership in the telecommunications sector. This context is not an immediate result of this collective but a consequence of a long and continuous collaboration that took place in the past. During this time, partners met opportunities/threats, success/failure and experimented the benefits of thinking and working collectively. Consequently, this context facilitates the emergence of coopetitive projects that result from the historical relations that exist between main partners leading to the consensus among them about future research priorities and objectives. This argument is in parallel to [START_REF] Ritala | Tug of war in innovation-coopetitive service development[END_REF] who highlighted the need for trust, at inter-organizational and interpersonal levels, in order to complement the contractual framework for managing coopetition in the context of coopetitive service development.

We observe that this is precisely one condition that was missed and that led to the difficulty of emergence and continuity of horizontal projects in the Sematech program [START_REF] Carayannis | Strategy, Structure, and Performance Issues of Precompetitive R&D Consortia: Insights and Lessons Learned From SEMATECH[END_REF]. Another important aspect of Celtic-Plus is that projects were not motivated by an institutional actor or as a response to a direct threat but rather by partners' conviction, through a history of success, that together they are stronger. We add here that the industry conditions mentioned above, slower growth in the sector and market saturation, led the competitors to favour cooperative actions above competitive ones. This is in parallel to [START_REF] Fjeldstad | Strategic Action in Network Industries: An Empirical Analysis of the European Mobile Phone Industry[END_REF] indication that high market penetration increases the likelihood of inter-firm cooperation in the network industry.

The choice of collaborating with a competitor depends on the distance of the projects' ideas from the launch of the final products or services [START_REF] Bengtsson | Coopetition" in Business Networks-to Cooperate and Compete Simultaneously[END_REF]. This involves the idea of maturity degree of the technology and, consequently, the time required to make it ready for commercial exploitation in the final market. Specifically, companies choose to collaborate with a competitor on a topic such as precompetitive research or standardization that are far from the market, rather than on the development projects of a service or an application that are close to the market. In other words, the more a project is explorationoriented [START_REF] March | Exploration and Exploitation in Organizational Learning[END_REF], the more companies tend to collaborate with their competitors [START_REF] Santamaria | Matching the Goals and Impacts of R&D Collaboration[END_REF]. The more projects are exploitation-oriented [START_REF] March | Exploration and Exploitation in Organizational Learning[END_REF], the less firms' tendency is to collaborate with their competitors. This result gives us a finer understanding of the type of R&D in which competitors collaborate in addition to its determinants of emergence.

There are two exceptions to this studied case. These exceptions go beyond the dyadic coopetition conception proposed by [START_REF] Bengtsson | Coopetition" in Business Networks-to Cooperate and Compete Simultaneously[END_REF], revealing complex coopetition strategies that involve multiple actors whose activities are located in different parts of the value chain [START_REF] Padula | Untangling the Rise of Coopetition: The Intrusion of Competition in a Cooperative Game Structure[END_REF][START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF]. Thus, in one case, collaboration with competitors on a topic related to development (relatively close to the market) is possible when it seeks to bring out an important service to be offered in many countries. The underlying logic here is that of increasing returns to adoption. This result is in parallel to [START_REF] Fjeldstad | Strategic Action in Network Industries: An Empirical Analysis of the European Mobile Phone Industry[END_REF] findings of the main motives for competitors to cooperate in networked industries that is the strong presence of network externalities and the need for interoperability. This means that competitors cannot build up new service markets in isolation, and need to cooperate to ensure interoperability through the ICT value chain (Ritala et al., 2009).

In another case, projects can also round-up several competitors in two different stages of the industry value chain (such as mobile operators and infrastructure providers). The objective of this collaboration is to reduce the risk of developing and appropriating technologies by taking into account the requirements and specifications of operators, who, in this case, represent the clients. This reflects the need for a more open approach based on collaboration with different kinds of outside parties in innovation and development activities [START_REF] Chesbrough | Open Innovation: The New Imperative for Creating and Profiting from Technology[END_REF].

Finally, these projects must be consistent with firms' corporate strategy, while being an extension to other internal and external R&D projects, conducted at European, national and regional levels [START_REF] Quintas | Collaborative, Pre-competitive R&D and the Firm[END_REF], which means that firms must deal with a portfolio of options and possibilities [START_REF] Kavadias | Project Selection under Uncertainty: Dynamically Allocating Resources to Maximize Value[END_REF]. This result is consistent with Ritala et al. (2009) who showed that firms in mobile TV services were engaged in interactions with each other at different levels. In addition, this wide variety in the levels and types of interconnections made it possible for them to cooperate and compete at the same time. This portfolio strategy is evident in the case of JV between Sony and Samsung [START_REF] Gnyawali | Co-opetition between Giants: Collaboration with Competitors for Technological Innovation[END_REF] when Sony launched, while it was in collaboration (JV) with Samsung on 7 th and 8 th generation of LCD, the 10 th generation of LCD plant with the Sharp corporation. The rationale here is that firms forming collaborations simultaneously balance exploration and exploitation across domains and over time [START_REF] Lavie | Balancing Exploration and Exploitation in Alliance Formation[END_REF].

These results are consistent with a dynamic vision of interaction between the technology and firms' strategy or, more specifically, with how technology shapes firm's strategy and vice versa [START_REF] Itami | Dynamic Interaction between Strategy and Technology[END_REF]. In our case, the maturity degree of technology was an important driver for the emergence of coopetition strategy in R&D. Yet, at the same time, firms' intent to explore together and the high expectations for new solutions boost this type of collaboration.

Conclusion

While prior research has highlighted the importance of coopetition strategy as a strategy for value creation and innovation, one must not to neglect that coopetition holds the seeds of its own destruction in its paradoxical nature. This nature has led researchers to seek more studies in order to understand what facilitates the coexistence of cooperation and competition in coopetition.

In this vein, the main objective of this contribution was to indicate the determinants of emergence of coopetition strategies in R&D. Through the study of the cluster Celtic-Plus, it was shown that this particular cluster, and widely the Eureka program, plays an important role in the development of technologies and processes to be integrated in final products and services. This importance stems from their position in a danger zone before the introduction of final products or services. In this case, rival partners overcame the difficulty and fear to collaborate together via the meeting between the willingness to conserve a European leadership and to challenge ambitious research objectives, and an institutional context that favours this type of collaboration.

Our reflection tackles coopetition strategy in an ideal context, which favours it. We described this context and analysed partner/rival behaviours. Coopetition appears here as a behaviour that exceeds short-term benefits in economic terms. In fact, via innovation and exploration, firms seek the co-construction of a collective vision for the future that could be materialized by the emergence of a new technology or choosing appropriate research paths. Practically, our contribution provides reflection elements guiding firms' choice of coopetition strategy, within specific conditions among which are: research-oriented R&D, portfolio of R&D projects, coherence with firm's strategy, and balance between exploration and exploitation. 5 sub-projects: 

• Project 1-AL • Project 1-E3 • Project 1-ER • Project 1-METRO • Project 1-ES

Organizing Coopetition for Innovation: The Case of Wireless Telecommunications

Sector in Europe

Introduction

Prior research highlighted the prevalence of coopetition -defined widely in terms of simultaneous cooperation and competition-as a strategy for innovation in high-tech industries for several reasons: short product life cycle, technology convergence and high R&D costs [START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF]. In terms of form, this strategy could be dyadic between two firms or multiple between more than two firms, vertical -players who are vertically adjacent to each other in the industry value chain-or horizontal -players who are rivals at the same stage in the industry value chain and who collaborate with each other in order to compete with rival pairs or groups- (Gnyawali et al., 2008, p. 392). However, the link between the type of coopetition and innovation is still understudied.

While prior research on the relationship between coopetition and innovation highlighted factors such as firms absorptive capacity, knowledge base and others that enhance or undermine the capacity of firms to create/appropriate value from coopetition, or factors that lead to incremental or radical innovation from coopetition [START_REF] Hamel | Collaborate with Your Competitors and Win[END_REF]Ritala & Hurmelinna-Laukkanen, 2009;[START_REF] Ritala | Incremental and Radical Innovation in Coopetition-The Role of Absorptive Capacity and Appropriability[END_REF], research has yet to uncover how organizations choose among different forms of coopetition [START_REF] Schiavone | An Experience-Based View of Co-opetition in R&D Networks[END_REF] and how this choice leads to different types of innovation: incremental or radical.

To do so, we investigated 5 successful projects in the wireless telecommunication sector from the Celtic-Plus (Eureka program). We followed a qualitative research approach based on an embedded case study methodology [START_REF] Baxter | Qualitative Case Study Methodology: Study Design and Implementation for Novice Researchers[END_REF][START_REF] Yin | Case Study Research: Design and Methods[END_REF]. 15 interviews were conducted at different levels: cluster officials, R&D managers, and coopetitive project coordinators.

In this study, we propose a conceptual model in which we link the form of coopetition strategy and the radical or incremental type of innovation. We distinguish between two forms of coopetitiondyadic and multiplewhich are suitable, according to the extent of partners'

prior interaction and collaboration, either to incremental or radical innovation. In addition, we propose a coopetition for innovation framework where we position these two forms of coopetition in relation to vertical cooperation according to the level of social capital between partners and the level of tensions between value creation/appropriation.

In the following sections, we develop our theoretical background, followed by methodological elements and results. Then, we discuss our results compared to prior literature and conclude by presenting our contributions, limitations and future research agenda.

Theoretical Background

Coopetition Strategy Typologies

Research on coopetition strategy has been growing in the last number of years. This body of research often treated coopetition and innovation as two interconnected phenomena [START_REF] Schiavone | An Experience-Based View of Co-opetition in R&D Networks[END_REF]. In high-tech industries, coopetition is chosen as a strategy for innovation considering three main characteristics: short product life cycle, technology convergence and high R&D costs [START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF]. Whereas at firm level, three factors motivate competitors 85 to collaborate together for innovation: standard setting;

learning more about their rivals' competencies; and finally solving common problems outside the realms of competition and/or influencing the nature of the regulatory environment [START_REF] Tether | Who Co-operates for Innovation, and Why: An Empirical Analysis[END_REF]. More precisely, competitors adopt a coopetition strategy when their need for external resources and their relative position in the industry are strong [START_REF] Bengtsson | Cooperation and Competition in Relationships between Competitors in Business Networks[END_REF]2000).

Several typologies have been proposed in the literature to characterize coopetition strategy.

Among the main attempts, a first distinction is based on the number of actors and/or the location of their activities in the industry value chain (cf. [START_REF] Padula | Untangling the Rise of Coopetition: The Intrusion of Competition in a Cooperative Game Structure[END_REF][START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF]. Depending on the number of collaborating competitors, coopetition could be dyadic (between two competitors), triadic (among three competitors), or multiple (composed of more than three competitors). Based on the number of value chain activities covered by coopetition, this latter could be vertical (players who are vertically adjacent to each other in the industry value chain) or horizontal (rivals at the same stage in the industry value chain).

Another distinction is based on the prior experience of partners and leads to a distinction between inter and intra-network coopetition [START_REF] Schiavone | An Experience-Based View of Co-opetition in R&D Networks[END_REF]. Specifically, 85 We define competitors as "firms operating in the same industry, offering similar products, and targeting similar customers" (Chen 1996, 104).

partners' prior experience in successful coopetitive efforts affects organizations' decisions about the preferred form of coopetitive relationships. Firms with low or high prior experience will prefer to collaborate with their competitors within a specific network of proven reliability -i.e. intra-network coopetition-instead of multiplying their efforts in several networks built by other competing organizations. On the contrary, between these two levels of prior experience, firms prefer to form an inter-network coopetition. Finally, in a more dynamic perspective and considering the changing of partners' interdependencies, Pellegrin-Boucher et al. (2013), in their study of the EPR industry, distinguish between coopetition with vertical cooperation (vertical cooperation involves partner firms in a supplier-customer relationships, while they compete either before or after this cooperation phase) and coopetition with horizontal cooperation (two firms collaborate in the value-added chain of activities before or after the phase in which they directly compete).

While characterizing coopetition is really important and adds to our knowledge of this strategy, allowing these typologies without defining more precisely their finality renders them just descriptive and reduces their usefulness in terms of managerial decision making. In this contribution, we consider how to link these forms of coopetition to the type of innovation. In the following section we discuss how different firms' motives and objectives lead to the preference of different coopetition forms.

Competitors' Motives and Coopetition Forms

When discussing competitors' motives to get involved in coopetitive projects, the question of value creation/appropriation takes an important place. More precisely, it is the imbalance between value creation and value appropriation that drives competitors to cooperate or collaborators to start to compete [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF]. The authors indicate that cooperation in value creation may take place in the exploration phase of knowledge management, while competition in the exploitation phase.

When the technological challenge is high, compared to firms' current knowledge base in a specific technological domain and to the technology available in the market, competitors are willing to work together. They collaborate in order to face high levels of technological and market uncertainty as well as the risks and costs related to exploring new technological boundaries. These latter aspects create high potential for value creation, represented by innovation and contribution to standards and dominant design [START_REF] Abernathy | Patterns of Industrial Innovation[END_REF][START_REF] Shapiro | Information Rules: A Strategic Guide to the Network Economy[END_REF] at the industry level. Prior research indicates that multipartner alliances become useful for fostering industry-wide innovation efforts, enhancing compatibility, and creating public goods [START_REF] Lavie | The Performance Implications of Timing of Entry and Involvement in Multipartner Alliances[END_REF]. The participation of more competitors in collaboration leads to lower amounts of risk and fewer costs to be borne by each of them. In addition, there is more certainty about the development trajectory of technology. The high potential for value creation will convince partners that a wider space exists for value creation and differentiation for each of them.

On the other hand, this is not the case when the objective of competitors is to conclude the innovation process (exploitation logic) because of knowledge leakage, opportunistic behaviour, hold-up problems [START_REF] Annansingh | Exploring Knowledge Leakage Risks Exposure Resulting From 3D Modelling in Organisations: A Case Study[END_REF] and competitive intelligence which are greater when collaboration includes competitors [START_REF] Oxley | The Scope and Governance of International R&D Alliances[END_REF]. In fact, the knowledge used in this phase is codified and easily appropriated by competitors. So, this situation leads to fewer competitors willing to get involved in collaboration because of the low potential for value creation compared to the high probability of imitation, and consequently the loss of competitive advantage locus based on differentiation logic. As a consequence, competitors perceive that there is a little value potential in entering this type of collaboration which leads to a reduced number of partners that are willing to coopete as it is the case in dyadic and triadic coopetition.

Social Capital and Value Creation/Appropriation Dynamics

In the relational view, [START_REF] Dyer | Cooperative Strategy and Sources of Interorganizational Competitive Advantage[END_REF] highlighted the role of inter-organizational trust and informal safeguards in governing inter-organizational relationships. In coopetition, Ritala et al. (2009) considered the interplay of social, organizational and legal governance as a main success factor in the governance of coopetitive service development. This interplay enabled effective knowledge sharing and mutual value creation. Trust is crucial in coopetition in both inter-organizational and inter-personal settings. The authors suggested that more research is needed to discern the role of social capital in general and trust in particular in governing coopetitive relationships.

In the two forms of coopetition (i.e. dyadic and multiple), different types of relational patterns may exist between participating partners based on the level of social capital. We define social capital according to its function and its beneficial effects on social aggregates, referring to [START_REF] Coleman | Social Capital in the Creation of Human Capital[END_REF], for whom social capital is composed of a variety of entities with two common characteristics: a) they all consist of some aspect of social structure; b) they facilitate certain actions of actors (individuals or firms) in this structure. We can distinguish between three different forms of social capital: 1) Obligations, expectations and trust-value of social relations; 2) Channels of information; and 3) Norms and sanctions.

The social capital perspective considers that in order for behaviour and institutions to be analysed, they have to be viewed as constrained by on-going social relations. More precisely, embeddedness approaches [START_REF] Granovetter | Economic Action and Social Structure: The Problem of Embeddedness[END_REF] prioritize different conditions (social capital and structure) in which the social action takes place [START_REF] Ghezzi | Embeddedness, Path Dependency and Social Institutions: An Economic Sociology Approach[END_REF]. The structural embeddedness, according to [START_REF] Zukin | Structures of Capital: The Social Organization of the Economy[END_REF], points out particularly that economic exchange is inserted in models of interpersonal "social" relations [START_REF] Granovetter | Economic Action and Social Structure: The Problem of Embeddedness[END_REF]. It corresponds to the network architecture, that is to say, the properties of the links forged between actors (organizations). It expresses the fact that the economic action and outcomes -like all social action and outcomes-are affected or supervised by dyadic relationships and the overall structure of the network of relationships [START_REF] Granovetter | Problems of Explanation in Economic Sociology[END_REF].

The embeddedness approach emphasizes the fact that even economic organizations are influenced by the concrete forms of social networks that convey the flow of information and resource [START_REF] Wakabayashi | Relational Trust and Embeddedness in Interorganizational Networks : An Analysis of Quality Control Manager Networks in Japanese Buyer-Supplier Relations[END_REF].

The embeddedness approach is built on [START_REF] Granovetter | The Strength of Weak Ties[END_REF] distinction between weak/strong ties to differentiate between embedded/arm's length relations at the inter-organizational level.

It is the recurrent interaction between the same partners that converts market exchange relations to embedded ones that are constituted of trust and fine-grained information [START_REF] Uzzi | Social Structure and Competition in Interfirm Networks: The Paradox of Embeddedness[END_REF]. Prior research has highlighted the idea that organizations seek to balance benefits from embedded ties and benefits from market exchange [START_REF] Baker | Networking Smart: How to Build Relationships for Personal and Organizational Success[END_REF][START_REF] Uzzi | Social Structure and Competition in Interfirm Networks: The Paradox of Embeddedness[END_REF]. This balance is necessary in order to benefit from trust, reliability and other characteristics of embedded relationships and at the same time to remain open to new ideas that come from outside a firm's network of embedded relationships: new market opportunity and advances [START_REF] Dyer | Creating and Managing a High-Performance Knowledge-Sharing Network: the Toyota Case[END_REF].

In multiple coopetition, a bigger number of competitors join coopetition, some of them will have collaborated together in the past and some of them will have not. This means that social capital built through prior interactions may regroup the first node of the collaboration. But, as we have mentioned before, the explorative direction of this type of collaboration leads to privilege adding of new partners in order to respond to shortened product life cycles, increased demand for R&D investments, the need for product interoperability, and high levels of technological and market uncertainty [START_REF] Lavie | The Performance Implications of Timing of Entry and Involvement in Multipartner Alliances[END_REF]. In addition, the participation of more partners will enhance novelty and diversity of knowledge which constitutes an important condition for radical innovation and for setting standards at the level of an industry.

Moreover, the success of a multi-partner alliance in achieving a dominant design may depend on the number of partners that develop alliance-reliant products [START_REF] Katz | Technology Adoption in the Presence of Network Externalities[END_REF]. In this form of coopetition, where warranting proportionate distribution of benefits to partners [START_REF] Lavie | The Performance Implications of Timing of Entry and Involvement in Multipartner Alliances[END_REF], the formal governance mechanisms prevail over informal ones in governing the relationship between competitors.

On the other hand, in the dyadic coopetition form, the social capital mediates high value creation/appropriation tensions that could take place between competitors because of the sensitive nature of knowledge developed and exchanged. [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF] presented this form of coopetition as the most difficult to be managed. Consequently, competitors through a history of working together developed and accumulated a social capital, that increases instead of decreases with use [START_REF] Bourdieu | The Forms of Capital[END_REF], and makes possible the achievement of impossible objectives that could be achieved without it but with additional costs [START_REF] Nahapiet | Social Capital, Intellectual Capital, and the Organizational Advantage[END_REF]. Under these circumstances the social capital plays a vital role in managing this form of coopetition and allows competitors to achieve their objectives.

At this stage, we think that the prior discussed elements -coopetitive forms, social capital and dynamics of value creation/appropriation have been sufficiently discussed in the previous sections but their relationship to the type of innovation needs to be developed.

According to the innovation field, an innovation is termed radical when the innovation changes profoundly the conditions of use by clients and/or is accompanied by a technological revolution. Incremental innovation is modest, gradual, continuous improvement of existing techniques or products; incremental innovation generally does not change fundamentally the dynamics of an industry, or require a change in the behaviour of end users [START_REF] Henderson | Architectural Innovation: The Reconfiguration of Existing Product Technologies and The Failure of Established Firms[END_REF]. This distinction between radical and incremental innovation is not isolated from sector innovation models that "contribute to the understanding of the susceptibility of firms to introduce, exploit and maintain the benefits of innovation" [START_REF] Afuah | Innovation Models[END_REF]. The telecommunication sector for example is functioning as a regime of innovation [START_REF] Krasner | International Regimes[END_REF], which specificity is related to the fact that innovation is from a purpose and to a purpose. Firms start with a vision about the technology future (e.g. fourth generation) and achieve this vision by continuous innovation and development [START_REF] Godoe | Innovation Regimes, R&D and Radical innovations in Telecommunications[END_REF]. Thus, the distinction between radical and incremental innovation is not related to technological discontinuity created by the innovation but by the number of products and services developed based on this innovation.

In multiple coopetition, high-cost, risky and uncertain objectives combined with institutional support for industry large consortium [START_REF] Schiavone | An Experience-Based View of Co-opetition in R&D Networks[END_REF], a great number of competitors will be regrouped mainly toward innovating radically or setting the seed for radical innovation (ex: via converging technologies and preparing for standardization) or in the case of failure, to the elimination of non-feasible ways of discovery. In dyadic coopetition, modest objectives combined with high level of value creation/appropriation tension moderated by high levels of social capital, a limited number of carefully selected competitors will be regrouped mainly toward innovating incrementally (ex: refining a technology to be sure about its development trajectory).

On the basis of the theoretical discussion presented above, the objective of the current

research is to answer the following question: Which form of coopetition favours which type of innovation?

In order to answer this question, we investigate 5 projects from the cluster Celtic-Plus that we describe in detail in the next section.

Method

Presentation of the Cluster Celtic-Plus

The Cluster Celtic-Plus (European Eureka Program) regroups the key players of the European wireless telecommunications sector: infrastructure manufacturers, enablers middleware and applications, content providers, mobile operators, service providers and marketing. These actors represent the industry value chain of the wireless telecommunications sector 86 .

The slogan of Celtic-Plus is to promote a "Smart Connected World". The traditional boundaries between networks, platforms, services and applications have become increasingly blurred. It is precisely the reason why a better view of the entire communication system is needed. In Celtic-Plus, two main research areas are emphasized: "Get Connected" and "While Connected".

As indicated in the Celtic-Plus Purple Book (Eurescom, 2010) , 'Get connected' "will tackle the infrastructure and connectivity aspects, with topics around network elements and infrastructures, like wireless, optics and energy efficiency; and around network architecture and connectivity, like networking and autonomic networks. Interdisciplinary logic between 'Get connected' elements is more and more required. In addition, energy efficiency will become increasingly a primary target for new communication systems and solutions.

Therefore a multidisciplinary approach between "Get connected" and other areas such as energy efficiency is now needed." (Eurescom, 2010: 17).

'While connected' "will tackle the end-to-end services and applications, with topics related to future end-to-end services, like digital citizen, digital home, digital enterprise, digital city, digital school, digital transports, e-health and games; horizontal services, like security and identity; and business aspects, like evolution of value networks in telecommunication business focus area, forecasting the changes in value networks and business models, and user modelling. New aspects related to the Future Internet will come into consideration, in particular for issues that are closer to the market." (Eurescom, 2010: 40).

Research Design

A Qualitative Research Approach

In this research, we followed a qualitative approach based on a case study methodology [START_REF] Eisenhardt | Building Theories from Case Study Research[END_REF][START_REF] Yin | Case Study Research: Design and Methods[END_REF]. In view of the state of the literature on coopetition, which is still in the stage of theory construction, case study methodology enables more systematic and deep examination of the phenomenon and provides further understanding and multi-facade description for it [START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF][START_REF] Peng | Is Cooperation with Competitors a Good Idea? An Example in Practice[END_REF]Ritala and Hurmelinna-Laukkanen, 2009;[START_REF] Zineldin | Co-opetition: The Organisation of The Future[END_REF]. This rich explanation nourishes researchers' imagination necessary for coopetition at this stage. But, in order for imagination to contribute to theory, it has to be disciplined or what [START_REF] Weick | Theory Construction as Disciplined Imagination[END_REF] terms a disciplined imagination.

In order to do this, we followed the rigor principles to the extent that the level of methodological principles does not impact the relevance of our results [START_REF] Gibbert | What Passes As a Rigorous Case Study ?[END_REF][START_REF] Vermeulen | On Rigor and Relevance: Fostering Dialectic Progress in Management Research[END_REF]. We started with a research question that emerged from first interactions with our research field actors (in order to guarantee relevance), then we tried to answer this question via a case study methodology while respecting rigor principles mentioned by [START_REF] Gibbert | What Passes As a Rigorous Case Study ?[END_REF] and operationalized by [START_REF] Ariño | The Role of Fairness in Alliance Formation[END_REF].

Description of the Case Study Method

According to [START_REF] Yin | Case Study Research: Design and Methods[END_REF], a case study methodology is necessary when: a) the focus of the study is to answer "how" and "why" questions; b) we cannot manipulate the behaviour of those involved in the study; c) we want to cover contextual conditions because we believe they are relevant to the phenomenon under study; or d) the boundaries are not clear between the phenomenon and context.

Our case unit is composed by projects that regroup competitors. A case is defined as "a phenomenon of some sort occurring in a bounded context" (Miles and Huberman, 1994: 25), which highlights the importance of context definition in the case study methodology. Our case study is based on 5 projects, in the Cluster Celtic-Plus belonging to different calls that correspond to different periods, categorized according to their outcomes in terms of types of innovation: radical or incremental. Because of the complexity of the sector, these projects bring together two or more competitors in addition to suppliers and universities that contributed to projects either by testing or services via their facilities. In order to define case boundaries, we focus in this study on 5 successful projects between competitors. They are successful because of their contributions to firms' innovation capacity and standards. The success of these projects is justified by prizes and awards attributed to these projects which have recognized their contributions.

As coopetition is a complex phenomenon, meeting project coordinators or members was not sufficient to understand in detail what the underlying logics of partners, their history of relations and their objectives in relation to these projects are. So, in addition to project coordinators, we also met R&D managers of partner firms and members of the Cluster management board. A description of the studied projects is developed in table 1 87 .

We followed an embedded case study which contains more than one sub-unit of analysis [START_REF] Yin | Case Study Research: Design and Methods[END_REF][START_REF] Baxter | Qualitative Case Study Methodology: Study Design and Implementation for Novice Researchers[END_REF]. In our research, the case unit is constituted by the cluster Celtic-Plus which regroups members' firms and our sub-units are the projects between competitors to analyse firms' coopetition strategy 88 . Source: Celtic-Plus

Data Collection and Analysis

Data Collection -Primary and Secondary Data Sources

Primary data was collected as a result of interviews conducted between September and December 2011 with 15 actors belonging to Eurescom (the company in charge of the management of Celtic-Plus), Deutsche Telekom, Alcatel Lucent, Nokia-Siemens, Ericsson, Telenore, Telefónica, France Télécom. Specifically, three types of actors were interviewed: 3 members in the core organization (Board) of the Cluster Celtic-Plus; 7 R&D managers of firms which are members of the Cluster (corresponding to 3 mobile operators and 4 infrastructure manufacturers); and 5 project coordinators which included at least two competitors. 87 For more details on the objectives of each project, see Appendix B. 88 The embedded case study approach is particularly relevant to examination of an environment where the boundaries between the phenomenon of interest and context are not clearly evident (Yin, 2003). 89 Celtic-Plus has since initiated 10 calls for projects, starting by call 1 in 2004. 90 The characterization of projects' final results as radical or incremental is detailed in section 4.2 dedicated to coopetitive projects.

Interviews lasted 1.5 hours on average. They were recorded and transcribed, allowing an accurate representation of opinions. These interviews were conducted by using a semistructured guide containing four main themes: general information; Cluster Celtic-Plus;

collaborative projects in Celtic-Plus; and evaluation of results. In order to enhance our evaluation of social capital levels between rival/partners in the studied projects, we analysed previous pursued projects in a database provided by Celtic-Plus cluster management between 2004-2011 and counted projects which regrouped the same partners. The more pursued projects between the same partners the higher the level of social capital is based on a common history and previous relationships [START_REF] Granovetter | The Strength of Weak Ties[END_REF].

To complement this primary data, we have also used secondary data sources (project documents, brochures, reports, etc.) available from the Cluster Celtic-Plus Website, activity reports, articles published on Factiva and Light-Reading databases.

Data Analysis

In this research, we will rely on content analysis of our data. Content analysis is a research method that uses a set of procedures to make valid inferences from text (Weber, 1990). In our case, the use of content analysis is possible because it is based on the identification of attitudes, intentions and beliefs of managers, partners, etc., who are the R&D managers and project coordinators in firms taking part in coopetitive projects within the Cluster Celtic-Plus.

Following [START_REF] Miles | Qualitative Data Analysis[END_REF] recommendations, we proceeded to a thematic content analysis using a coding scheme mainly based on previous research 91 .

Results

Here, we present our results organized in two parts dedicated to positioning coopetitive projects in Celtic-Plus research areas and mobilized competences in these projects (4.1), and the link between coopetition form and the radical/incremental type of innovation (4.2).

Coopetitive Projects in Celtic-Plus Research Areas and Mobilized Competences

Main characteristics of coopetitive projects in terms of competences in Celtic-Plus research areas

Celtic-Plus projects are linked to three main research areas: Broadband (BB) and New Generation Networks (NGN), Services and platforms, and Business impacts and security.

Table 2 presents the five selected projects and their detailed location as regard the research areas. 

Table 2 Projects research areas

Coopetitive Projects and Mobilized Competences

In this section, we analyse in detail the studied coopetitive projects through presenting involved partners 92 in each project (see Tables 3 to 7), the cooperative and competitive sides of the relationship in terms of content and challenges and the mobilized competences linked to Celtic-Plus research areas. We remark at this stage that some firms are largely present in several projects via their subsidiaries (see for ex. Alcatel-Lucent, Nokia-Siemens Networks, Ericsson or France Télécom), while others are more focused on some parts of the Celtic-Plus research areas.

-Coopetition in Project A

(CO) means coordinator

As regard the cooperative side, partners wanted to explore together how to transfer 100

Gigabit/s through their networks. To achieve this objective, common components and modules have been developed through the project. As we have mentioned before, getting funding was an important motivation for partners-competitors to collaborate together. Without forgetting that increasing Ethernet capacity from 10Gbits to 100Gbits constituted a big challenge for each vendor to do it alone.

Concerning the competitive side, partners had to cooperate closely with suppliers and universities in order to integrate technology developed in their commercial offer of products.

In this project, ALU and NSN wanted to develop Ethernet solutions for Long-Haul Networks while Ericsson and ADVA Optical Networks focused on solutions for Metropolitan Networks. This division of application areas was artificial and valid till the end of the project.

As we will see partners will develop solutions for the two types of networks.

Table 3 presents main partners and mobilized competencies.

Table 3

Project A main partners and mobilized competences

-Coopetition in Project B

As regard the cooperative side, the collaboration has as objective to demonstrate the use and feasibility of a complex method/technology (developed in a previous project B) which constituted a discontinuity with the classical view to manage security. In order to demonstrate the technology and create the market around a new way of security and safety management, partners have to work with their competitors in order to compare their visions about this new field, to develop required technical solutions and to present a united front to standardization bodies.

On the competitive side, each partner will take the results of the project to develop and commercialize its own security management methods and tools.

Table 4 presents main partners and mobilized competencies. 

-Coopetition in Project C

As regard the cooperative side, competitors had to collaborate together in order to achieve a consensus about the support of broadband services for mobile and wireless applications towards International Mobile Telecommunications Advanced (IMT-Advanced) which is a key trend for future radio access technologies, providing deployment scenarios with reduced operator's CAPEX and OPEX. So, this project helped to develop the market, ecosystem and to push toward standardization.

On the competitive side, each infrastructure manufacturer could introduce its solutions based on project results. One solution was improved transmission capabilities which are increasingly required to support the growing traffic from content rich data services in order to connect people as well as machines to the information society.

Table 5 presents main partners and mobilized competencies. 

-Coopetition in Project D

As for the cooperative side, NSN and Alcatel had to create new functional entities and to redefine the existing components, enhancing their capabilities and connecting them by a series of API-based interfaces 93 . 93 An application programming interface (API) specifies how some software components should interact with each other. Concerning the competitive side, each of them will develop its products and technologies related to infrastructure of marketplace solutions for operators. Table 6 presents main partners and mobilized competencies.

Table 6

Project D main partners and mobilized competences

-Coopetition in Project E

As regards the cooperative side, Alcatel and Ericsson's objectives were to develop a prototype of a new system that allows operators to personalize their TV services.

On the competitive side, at the end of the project, each of the two competitors will build on the new system to develop new network equipment, enhance existing ones or to create service platforms that allow personalization of TV services for their clients who are mobile operators.

Table 7 presents main partners and mobilized competencies.

Table 7

Project E main partners and mobilized competences As we already mentioned, the five studied coopetitive projects have been selected as success stories in Celtic-Plus because of their contribution to standards and their marked business impact on participant firms. In this section, we develop reasons behind this distinguished contribution.

The Organization of Coopetition Linked to the Type of Innovation

As we highlighted in the theoretical section, two main coopetition forms exist: dyadic and multiple. In this section, we analyse our studied projects according to this distinction in addition to their relation between the form of coopetition and the type of innovation (radical/incremental) and the role of social capital in mediating different levels of value creation/appropriation tensions.

Multiple Coopetition as an Appropriate Form for Radical Innovation

These coopetitive projects are constituted from multiple competitors. Not all competitors have prior/historical relationships. For this reason, institutional support in addition to the high potential related to the created value, technological/market uncertainty reduction and ecosystem creation play an important role in bringing partners together (see V8 Table 8).

The role of social capital as its level is low and limited to constitution of the first node of competitors then the industry-wide innovation objectives, interoperability between different components and technologies in addition to the availability of public funding will attract new competitors/partners to the collaboration. More precisely, competitors from outside the cluster joined these wide-structure projects. The number of these outsiders is greater as one objective of the project was standardization, so competitors could form solid wide consensus and impose their specifications to standardization bodies (see V9 Table 8). This is the case of Project A, represented in Figure 1, where the original idea was to constitute a German consortium and this changed subsequently to encompass partners from other European countries. At the competencies level, the need to create new capabilities in new and uncertain domains as in optical broadband networks and new generation networks management in order to meet operator's long-term needs, as is the case of Project A and Project C, where no one of them has the capability to do it alone in an industry that is highly standardized and costly in terms of R&D.

At results level, as these projects experiment with new solutions and technologies, it is very difficult to define exactly the project's results ex ante but at the same time each partner is motivated and has an interest in advancing to the maximum the objectives of the projects because, as we have mentioned, there are wide collective benefits of this type of collaboration (see V10 At the individual level, the value appropriated of these projects is related mainly to a firm's strategy, preparation and its ability to learn faster than other partners. By strategy, we mean to what extent the project objective enters into the firm's vision and perception of the future. The perception of future trends is really important because it also impacts the preparation of firms for this type of project which has an industry-wide innovation objective. A firm that has well perceived changes in the future will enter a project well prepared and will know what it wants from the project. This clear timing for entering and objective will create the difference between a partner's individual benefits.

The type of innovation developed by these two projects could be described as radical from the point of view of technological advancement that they have achieved. In Project A the technology developed enabled to advance Ethernet transmission capacity from 10 Gigabits to 100 Gigabits while still using mainly the same existent infrastructure. -Push to standardization V9"This meant that the capabilities and concepts were developed together and so there was much more support for the eventual solutions. This was a major achievement" [Int.15, NSN, Project C Coordinator] -Wide collective benefits V10 "Getting to 100GbE by using the already installed 10GbE infrastructure was a big challenge. At the start of the project, none of us knew if it was even possible. Our target had been 40GbE and even that would have already been challenging" [Int.14, Alcatel-Lucent, Project A Coordinator]

Dyadic Coopetition as an Appropriate Form for Incremental Innovation

These coopetitive projects are constituted of two or three competitors that have prior/historical relationships. Because the technology developed in these projects is close to the commercial deployment, infrastructure manufacturers find themselves in front of a dilemma. From one side, they have to work with their clients to deploy the solution but, from the other, they want also to demonstrate the feasibility and to validate their solution from a technological commercial point of view. Consequently, in order to resolve this dilemma they work with competitors with whom they worked together before. This reflects the vital role of social capital as its level is high and not limited to the constitution of the first node of competitors. More precisely, competitors from outside the Cluster do not join these narrow-structure projects because of the high risk related to the easiness of knowledge appropriation.

Instead, competitors with historical relations will collaborate together. This prior collaboration leads to different perception of competition at firm and personal levels (see V11, V12 Table 9).

At the collaboration process level, these projects and according to the project size are divided into work-packages and tasks coordinated by project coordinators who are mainly mobile operators. Work-packages are divided according to competence and expertise domains of each competitor.

The coordination between work-packages is ensured by the coordination and technical committee. The formal line of communication is important but the informal one is more existent. Telephone call and emails are widely used between partners.

At the competencies level, there is a need to create new but incremental developments close to the commercial implementation: new generation & media services, security and platforms domains in order to meet mid-term operator's needs. This is particularly the case of Project D (see Figure 3), Project B and Project E (see Figure 4) where the implementation of project results is in a specific area and segment in the market (see V13, Table 9). At the results level, as these projects experiment very specific solutions and technologies, partners have a clear vision of what project's results will be achieved. At the individual level, the fact that competitors know each other and have worked together in the past will not completely prevent knowledge leakage and unwanted knowledge appropriation from occurring during the project (which means that one partner may benefit more than the other partners in the project). For all participants, the benefit will be balanced on the long-term from future potential collaborations.

The type of innovation developed by these two projects could be described as incremental from the point of view of the technological advancement that they have achieved. This classification of innovation as incremental or radical is different between the two sides of projects: infrastructure manufacturers and mobile operators. For example, the creation of a services' platform may lead to the creation of multiple services for operators, which means that the development of this platform will contribute to the generation of an important difference for customers related to their situation before the existence of the platform. On the infrastructure side, this platform will not create a huge advance in their technological or products portfolio which characterizes the innovation as incremental. In this reflection, we privilege the point of view of the infrastructure manufacturer. -Different perceptions of a competitor (inter-personal)

V12 "When we work together, it is not necessarily in competition ….. This is very complex, it is not a competition (A) and (E), we live with them and work with them" [Int.12, France Telecom, Project D Coordinator] -Incremental innovation V13 "Projects that address the services it is true that these are projects that are close to the market because there are existing services and these projects aim at improving the quality of services, it is normal " [Int.13, France Telecom, Project E Coordinator].

Discussion

In this section, we focus on two main issues which allow us to suggest a conceptual model for further query, linking forms of coopetition (multiple or dyadic), social capital level (high or low), and the type of innovation (radical or incremental). Moreover, beyond the studied cases, with the objective to help managers balance their portfolio of R&D projects, we propose a managerial framework that positions forms of collaboration (vertical or horizontal) according to the level of value creation/appropriation tensions and needed social capital levels to moderate these tensions in order to achieve their radical/incremental innovation.

Coopetition Forms, Social Capital and Innovation

In this research we aimed to make a link between the forms of coopetition and the radical or incremental nature of innovation. By studying coopetition in five successful projects in the Cluster Celtic-Plus, we showed that coopetition is not a monotype phenomenon, but a multiple-type one.

While [START_REF] Gnyawali | Co-opetition between Giants: Collaboration with Competitors for Technological Innovation[END_REF] and [START_REF] Tether | Who Co-operates for Innovation, and Why: An Empirical Analysis[END_REF] highlighted the factors that make coopetition a strategy for innovation, they neglected the fact that these factors in addition to other partners' motives may lead to different types of coopetition, which represent different tensions between value creation/appropriation and which lead to different types of results: radical or incremental innovation and even to failure. More importantly, these alternative forms of coopetition could be suitable for some types of innovation under some circumstances and could not be under other ones. Partners' motives to achieve industry-wide innovation with high value creation potential will lead them to form multiple coopetition projects. On the other hand, when partners' motives are to improve incrementally or to demonstrate the feasibility of a technology with a low potential to create value, dyadic coopetition is likely to be chosen.

In addition, our results are in line with Ritala et al. (2009) who indicated that trust is needed in order to complement the contractual framework for managing coopetition in the context of coopetitive services development. We complement these prior results by highlighting the moderating effect of social capital between high/low value creation/appropriation tensions and the type of innovation radical/incremental. Ritala and Hurmelinna-Laukkanen (2009) studied the relation between coopetition, innovation and value creation/appropriation dynamics from a game theory perspective, our study contributes to this questioning by mobilizing a social perspective, particularly highlighting the role of social capital as a moderator of the relation between coopetition and the type of innovation. According to these factors, firms will decide whether to collaborate with close or far competitors.

As a synthesis of the reflection developed here, Figure 5 presents our theoretical model linking the coopetitive context to the type of radical/incremental innovation. 

Toward a Coopetition for Innovation Framework

In this section we suggest a coopetition for innovation framework (see Figure 6) which positions both coopetitive forms as seen through the case study analysis developed in this contribution in relation to other forms of collaboration. The vertical dimension of this framework represents the level of social capital between partners that could be high -which means that partners have long past experience of working together-or low -which means that not all partners collaborated together in the past prior to this collaboration-. The horizontal dimension represents the level of value creation/appropriation tensions which could be high or low according to the nature of collaboration's objective and consequently the distance from the market. Our two studied coopetition forms could be positioned on the second (2) and third

(3) square of the framework. As we have discussed in details these two forms in the results section, we still have to present and discuss the first (1) and forth (4) ones.

Form (1): Dyadic vertical collaboration (incremental innovation vocation).

This type of collaboration is done with close suppliers and had an objective to develop the efficiency of manufacturing process, to improve products' quality and to accelerate time to market.

Form (4): Multiple vertical collaboration (radical innovation vocation).

Dyadic Coopetition projects

Incremental Innovation

Coopetition strategy

Partners Motives in the project Implementation & Process Outcomes 

Radical Innovation

Firms rely on external suppliers in order to reduce the rigidity of their embedded network of suppliers and to make it more dynamic. The dynamic of value creation and appropriation will be high between embedded and non-embedded suppliers. These tensions exist because each of these suppliers will try to do its best to be retained or included in the privileged network of the focal firm.

While prior research has indicated the importance of balancing embedded with arm's length relationships to get more benefits from firms' network of relations [START_REF] Chung | Complementarity, Status Similarity and Social Capital as Drivers of Alliance Formation[END_REF][START_REF] Dyer | Creating and Managing a High-Performance Knowledge-Sharing Network: the Toyota Case[END_REF] [START_REF] Chung | Complementarity, Status Similarity and Social Capital as Drivers of Alliance Formation[END_REF][START_REF] Dyer | Creating and Managing a High-Performance Knowledge-Sharing Network: the Toyota Case[END_REF], firms have to manage not only their portfolios of external collaboration between horizontal and vertical ones but also to alter between multiple and dyadic ones of each type of collaboration according to their objectives and strategies.

We believe that this framework could meet a real need of managers (and more largely policy makers) to managerial tools and frameworks which help to choose and implement successfully coopetition strategies. According to the expected objectives combined to the nature and profile of partners, it could help managing more consistently a projects' portfolio. In this research, we have shown that not all types of coopetition are selected to pursue one type of innovation. In order for a firm to bring a coopetition strategy to successfully achieve its objectives of innovation, it has to choose the form of coopetition not only based on the number of competitors involved but also based on their distance -close or far-from the firm.

At a theoretical level, this contribution tries mainly to clarify the link between the forms of coopetition and the radical or incremental type of innovation. We showed that competitors choose between two different forms of coopetition for different motives. Consequently, this research highlights that according to its form, coopetition may favour either radical or incremental innovation. In addition, this study increases the usefulness of coopetition typologies by linking them to the type of innovation. In a coopetition process, due to different levels of value creation/appropriation tensions related to the type of innovation, firms have to pay attention to their decision of partners' choice. According to the tension levels (high/low),

firms have the choice between historical coopetitors or rivals that had a little collaborative experience with them. While at a managerial level, we proposed a framework that shows how firms, by balancing between their vertical and horizontal collaborations and also between the number of partners and the wideness of the collaboration structure, could gain benefits in terms of innovation. This framework could be applied not only in R&D collaborations but also in the context of supply chain relations' management.

In terms of limitations, our research is based on a qualitative approach which inhibits the generalization of our results. Future research could test, via a representative sample, the validity of our conceptual model and propositions. Finally, further research could also study the impact of other factors such as a firm's perception of industry clock speed [START_REF] Fine | Clockspeed: Winning Industry Control in the Age of Temporary Advantage[END_REF][START_REF] Nadkarni | Strategic Schemas, Strategic Flexibility, and Firm Performance: The Moderating Role of Industry Clockspeed[END_REF] on the ability and preparation of some partners to create and appropriate value more effectively. More precisely, while this research has covered coopetition motives, process and outcomes, we believe that by integrating environmental dimensions (e.g. velocity) to the analysis of coopetition, we could understand how the interests of each coopetitor change over time and how changes in the velocity dimensions will lead to modify the potential value of the project by partners. 

Coopetition and Innovation Speed: The Case of 100GET Project

Introduction

In current competitive landscape, managers must develop a mind-set that allows cooperation with competitors [START_REF] Bettis | The New Competitive Landscape[END_REF]. Coopetition, simultaneous pursuit of cooperation and competition, is a strategy adopted by firms to cope with technological change by: speeding product development cycle, sharing R&D costs/risks and standardizing their developed solutions [START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF][START_REF] Tether | Who Co-operates for Innovation, and Why: An Empirical Analysis[END_REF]. By helping firms to be fast to market, coopetition will lead them to increase margins and market share or what is called first mover advantage [START_REF] Lieberman | First-mover advantages[END_REF]. [START_REF] Lado | Competition, Cooperation, and the Search for Economic Rents: A Syncretic Model[END_REF] indicated that behaviours combining competition and cooperation have superior economic rent, namely syncretic one, to behaviours exhibiting either cooperation or competition. Achieving this rent is not straightforward. Firms willing to achieve it have to maintain balanced and concurrent investment in their relational, internal and market resources.

Existent research on the impact of coopetition has overemphasized relational aspects (e.g. Park et al., 2013Park et al., , 2014;;Ritala andHurmelinna-Laukkanen, 2009, 2013). More precisely, many research contribute to our understanding of what leads to differences between firms' capacity to benefit from coopetition through appropriability regimes and absorptive capacity (e.g. [START_REF] Hamel | Competition for Competence and Interpartner Learning within International Strategic Alliances[END_REF][START_REF] Hamel | Collaborate with Your Competitors and Win[END_REF]Ritala andHurmelinna-Laukkanen, 2009, 2013).

Moreover, a firm with higher absorptive capacity and knowledge protection mechanisms relative to its partners will absorb knowledge faster and reduce the unintended flow of knowledge and consequently win from coopetition (Lavie 2006b;Ritala & Hurmelinna-Laukkanen 2009;[START_REF] Hamel | Collaborate with Your Competitors and Win[END_REF]. This simplistic view of the applicability of coopetition knowledge neglects the fact that coopetition is a part of firm's competencies bundling strategies. It is combining internal and external resources which is crucial for firms. This means that absorbing knowledge faster from coopetition will not lead necessarily to a fast product introduction.

In order to maintain their competitive advantage, firms implement different strategies for resources orchestration and management to fit the changes in their environments (Sirmon et al. 2010;Lavie 2006a). Each one of these strategies has different timeframe and/or speed. The timeframe is related to firm's perception of environmental dynamics, the distance from valuemaximizing capability and firm's capacity to change (Pacheco- [START_REF] Pacheco-De-Almeida | The Timing of Resource Development and Sustainable Competitive Advantage[END_REF].

Firms in collaboration have to consider two speeds: 1) the speed of absorbing knowledge from the project and 2) the speed of internal resource management. Previous research highlighted the importance of coordinating between these two speeds in order to achieve planned speed of product introduction (Kessler andChakrabarti, 1996, 1999). While this coordination is very important in projects with suppliers and academia, this coordination is of vital importance in coopetitive projects. This importance stems from the fact that knowledge absorbed from competitors has short age compared to knowledge gained from other sources [START_REF] Katila | New Product Search over Time: Past Ideas in Their Prime?[END_REF]. Additionally, the ineffectiveness of protection mechanisms, such as patents, in protecting new technologies in high-tech industries renders the issue more problematic as

shown by previous research [START_REF] Levin | Appropriating the Returns from Industrial Research and Development[END_REF].

The way a firm manages its internal resources before and through a collaborative project is essential in determining its actual and future gain from coopetition. This is related to the balance between acquisition/accumulation of resources [START_REF] Maritan | Building a Bridge Between Resource Acquisition and Resource Accumulation Catherine A. Maritan and Margaret[END_REF]. Each type of resource management has its speed and conditions that makes it suitable for each firm's situation. In this respect, there is a difference between not only each type of management mechanism but also between firms in their innovation speed.

While the role played by external factors, such as suppliers and customers, in speeding innovation (e.g. [START_REF] Kessler | Innovation Speed: A Conceptual Model of Context, Antecedents, and Outcomes[END_REF] has been studied previously, the role of competitors in this process is still to be investigated. Which leads us to ask the following question: how coopetition impacts innovation speed of partners/rivals?

The study of a coopetitive project between four competitors shows that according to their perception of the environment, their resources base and market position, competitors have different objectives related to innovation speed. Moreover, our results distinguish between four patterns where different perceptions, resources and market situation led firms to different speed objectives and different strategies of resources orchestration. A conceptual model that links coopetition to innovation speed is proposed.

In the following sections, we develop our theoretical background, followed by methodological elements and results. Then, we discuss our results compared to prior literature and conclude by presenting our contributions, limitations and future research agenda.

Theoretical Background

Coopetition Strategy and Innovation

In current competitive landscape characterized by increasing rate of technological change, increasing use of ICTs in most organizations characterized by high knowledge intensity, innovation has become the vital choice for firms that want to preserve their competitive advantage. These new challenges obliged firms to open out their strategy and to collaborate with different stakeholders having diverse types of knowledge that they don't possess internally. In this context, collaboration is conceived as a knowledge access point (Das and Teng, 2000b;[START_REF] Grant | A Knowledge Accessing Theory of Strategic Alliances[END_REF].

Coopetition has been identified as a strategy for innovation and value creation [START_REF] Brandenburger | The Right Game: Use Game Theory to Shape Strategy[END_REF][START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF]Ritala and Hurmelinna-Laukkanen, 2009). Moreover, previous research has intertwined coopetition and innovation and studied the relationship between coopetition and Radical/incremental or product/service innovation (Ritala et al., 2009;[START_REF] Ritala | Incremental and Radical Innovation in Coopetition-The Role of Absorptive Capacity and Appropriability[END_REF][START_REF] Schiavone | An Experience-Based View of Co-opetition in R&D Networks[END_REF]. These studies tried to identify factors which enhance or undermine the ability of partners to benefit from coopetition -ex: value creation potential, relative absorptive capacity and social capital-and consequently impact their choice of coopetition, their behaviour the relationship and the results of coopetition.

In high-tech industries, characterized by uncertainty and speed of technological change, coopetition allows responding to short product-life cycles, high R&D costs and converging multiple technologies [START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF][START_REF] Tether | Who Co-operates for Innovation, and Why: An Empirical Analysis[END_REF]. So, coopetition is mobilized to face challenges of different nature: to accelerate product introduction, to create/organize market and to share risk and cost of R&D. While this leads to value creation for customers and shareholders, coopetition create intermediate/different types of value related to the objective of coopetitive relationship [START_REF] Ritala | Untangling the Value-Creation and Value-Appropriation Elements of Coopetition Strategy: A Longitudinal Analysis on The Firm and Relational Levels[END_REF].

The ability of rival/partners to benefit from the created value or to reap relational rent is related to exogenous and endogenous factors [START_REF] Khanna | The Dynamics of Learning Alliances : Competition, Cooperation , and Relative Scope[END_REF][START_REF] Ritala | Untangling the Value-Creation and Value-Appropriation Elements of Coopetition Strategy: A Longitudinal Analysis on The Firm and Relational Levels[END_REF]. More precisely, the extent of relational benefits is related to: firm-specific, relationspecific, and partner-specific factors (Lavie 2006b). For example, a firm with higher relative absorptive capacity and stronger isolating mechanisms compared to its partners will increase it inbound spillover rent and will reduce its outbound spillover one in collaboration (Lavie, 2006b). In parallel with Lavie's argument of shared and non-shared (focal firm) resources, [START_REF] Oxley | Alliance Structure and the Scope of Knowledge Transfer: Evidence from U.S.-Japan Agreements[END_REF] distinguished between alliance's related and unrelated knowledge flow to highlight the intentionality of knowledge transfer via alliances. The authors highlighted that JVs reduce unintentional knowledge transfer compared to contract-based alliances. In R&D coopetition (mostly contract-based), the intentionality of knowledge transfer is behind the share/protect dilemma related to implicit intent of some competitors to disarm, learn faster and opportunistically behave throughout coopetition 95 . By doing so, changes in payoff structures of the partners/rivals will lead to changes in cooperative and competitive sides of coopetition [START_REF] Khanna | The Dynamics of Learning Alliances : Competition, Cooperation , and Relative Scope[END_REF]. This means that the interaction between partners is dynamic and changing according to their evaluation of the advancement of their objective throughout the collaboration. Consequently, the payoff structure of each partner is impacted by internal and external (environmental and relational) factors. So, a firm will always entrain its activities to changing environments in order to achieve fit. The entrainment will have an impact on firms' behaviour throughout coopetition from one side and coopetitive interaction will have an impact on the entrainment from the other one.

Importance of Time and Speed in High-Velocity Environment

A high-tech industry is characterized by high velocity environments. In these environments, change is rapid and discontinuous such that information is often inaccurate, unavailable, or obsolete (Bourgeois and Eisenhardt, 1988: 816). More precisely, velocity is defined in terms of change (rate and direction 96 ) and multiple dimensions: demand, competitors, technology, and regulation [START_REF] Mccarthy | A Multidimensional Conceptualization of Environmental Velocity[END_REF].

Velocity literature and more broadly research on time and organizations has focused on the importance of organizations operating "in time" with their environments and in synchrony across their subunits and activities. This is the view of research on organizational "entrainment" [START_REF] Ancona | Entrainment: Pace, Cycle, and Rhythm in Organizational Behavior[END_REF][START_REF] Mcgrath | The Social Psychology of Time: Entrainment of Behavior in Social and Organizational Settings[END_REF][START_REF] Perez-Nordtvedt | An Entrainment-Based Model of Temporal Organizational Fit, Misfit, and Performance[END_REF], which argues that "functional groups not only must be [internally] entrained with each other for the organization to work, there must also be external entrainment, at both the subsystem and system levels, to ensure adaptation to the environment" (Ancona and Chong, 1996: 19).

95 Or what it is called Trojan horse or the kiss of death (Pucik, 1988;Ohmae, 1989;[START_REF] Hennart | Trojan Horse"or "Workhorse"? The Evolution of US-Japanese Joint Ventures in The United States[END_REF]. 96 The rate of change is the amount of change in a dimension of the environment over a specified period of time (high and low). The direction of change varies in terms of its degree of continuity-discontinuity. Continuous change represents an extension of past development (ex: continuously faster computer technology) whereas discontinuous change represents a shift in direction (ex: the move from film to digital photography).

In order for an organization to be in fit with its environment, it has to be in continuous change. In this study we focus on the planned change where time is inherent in the definition of change [START_REF] Ford | The Role of Conversations in Producing Intentional Change in Organizations[END_REF]. In addition, time and content of change are often interrelated because some organizational elements can generally be changed faster than others (Huy, 2001: 601).

From a resource-based perspective, resources heterogeneity creates differences between firms in these changing environments [START_REF] Barney | Firm Resources and Sustained Competitive Advantage[END_REF][START_REF] Teece | Dynamic Capabilities and Strategic Management[END_REF]. Faced by idiosyncratic situations, firms have the choice between taking path-deepening search or path creating one [START_REF] Ahuja | Where Do Resources Come From? The Role of Idiosyncratic Situations[END_REF]. Path deepening search or what is designated local search [START_REF] Stuart | Local Search and the Evolution of Technological Capabilities[END_REF] means that new searches by firms are likely to be constrained to the areas in the neighbourhood of their current searches. The resulted resources will be used to incrementally improve products. When technological exhaustion occurs, firms proceed beyond local search to enhance their resource positions [START_REF] Hargadon | How Breakthroughs Happen: The Surprising Truth about How Companies Innovate[END_REF]e.g. Rosenkopf and Nerkar, 2001). More precisely, Technological exhaustion will lead to increased search of the science base (i.e. partnership with academia) while changes in firm's international product-market presence will lead it to change its international research presence. The resulted resources will be used to introduce new products integrating new technology or products to conquer new markets. The time to develop these resources is different according to resources complexity and development required effort (Pacheco-dealmeida and Zemsky, 2007). The firm's speed in developing resources is intrinsic and related to multiple factors as corporate governance, low cost of capital and R&D intensity [START_REF] Pacheco-De-Almeida | The Right Speed and its Value[END_REF]. This means that each firm will have different speed in managing its resources.

In parallel with this argument, Sirmon et al. (2010b) highlighted that for firms to achieve competitive advantage, they have to orchestrate and configure optimally their resources and capabilities. Resource orchestration refers to the comprehensive process of structuring, bundling, and leveraging the firm's resources with the purpose of creating value for customers and competitive advantages for the firm. The authors highlighted the temporary nature of competitive advantage in the sense that firms have to orchestrate their resources to implement strategies that help them achieve a series of temporary competitive advantages over time (Sirmon et al., 2010a). The temporality of competitive advantage is related to the velocity of the environment and to firm's stage of life cycle. The authors distinguish between three mechanisms for resources orchestration (see Table 1). Refers to the application of a firm's capabilities to create value for customers and wealth for owners -The process of identifying the capabilities needed to support capability configurations necessary to exploit opportunities in the market -The process of integrating identified capabilities into effective yet efficient capability configurations -The process of physically using capability configurations to support a chosen leveraging strategy, which includes the resource advantage strategy, market opportunity strategy, or entrepreneurial strategy Table 1 Resource Management Processes and Distinctions Source (Sirmon, Hitt, and Ireland, 2007: 277) At a capability level, Lavie (2006b) distinguishes between three mechanisms of capability reconfiguration. According to the level of uncertainty and pace of change, firms will choose among these reconfigurations mechanisms: substitution, evolution and transformation. For example, when the pace of technological change and the level of uncertainty are balanced an incumbent will pursue capability transformation.

Resources' orchestration takes is an organizational level while capability reconfiguration analyses routines, one specific capability or a group of competencies. These two perspectives are similar in their emphasis on time and speed of response. Another similarity is that by comparing its situation with its perception of environment, a firm has to choose between these different options according to its horizon of time and emphasis on speed. Finally, the qualitative/quantitative time interaction is an important component of these three mechanisms.

More precisely, each firm has its perception of environment velocity which will leads to a qualitative evaluation of time at the industry level that in turn will lead the firm to set its agenda and priorities (quantitative time) for orchestrating its resources and reconfigure its capabilities according to this perception. Based on firm's power, it will set the industry time "Maestro role" or it will be a time receiver. In this research the terms resources and capability will be used interchangeably.

Collaboration is used mainly to access knowledge that a firm doesn't have internally. The acquired knowledge will be combined with internal knowledge in order to bundle resources in new or transformed capabilities. This link between internal and external knowledge highlights especially the importance to synchronize firms' internal resources' restructuring and alliance process. Moreover, as showed by [START_REF] Maritan | Building a Bridge Between Resource Acquisition and Resource Accumulation Catherine A. Maritan and Margaret[END_REF] that in order for firms to benefit from alliances in terms of innovation, they have to balance between acquisition/accumulation of resources .This means that firms need to acquire/accumulate a necessary or critical level of internal resources to be bundled with external resources gained from coopetition to benefit from promised speed advantage. Consequently, speed not only in learning from cooperation but also in bundling and leveraging acquired knowledge into product or services is an important factor in maintaining firm's competitive advantage.

Why Fast Orchestration of Resources Is Vital in Coopetition?

While faster product introduction is related to first mover advantage, research shows that faster doesn't always mean better results. Existent literature shows pros and cons for speedbased strategies. On the positive side, being fast to market will increase margins and market share, establishing industry standards, locking up distributions' channels and shortening product life cycles [START_REF] Dumaine | How managers can succeed through speed[END_REF]. On the negative side, this strategy may lead to skip key processes, trim performance specifications and reduce technological feasibility which leads to undermine product quality [START_REF] Lukas | Organizing for new product development speed and the implications for organizational stress[END_REF].

Previous research on organisational learning showed that knowledge has different ages according to its sources [START_REF] Katila | New Product Search over Time: Past Ideas in Their Prime?[END_REF]. While the older the external knowledge (such as knowledge from university) is, the more its impact on firm's innovativeness. Conversely, the effect of competitor's knowledge age is negative on firm's innovation performance. This

shows how fast the competitors' knowledge losts its value and consequently it has to be exploited rapidly. So, absorbing competitor's knowledge faster than rival/partner is a necessary but not sufficient condition to benefit from coopetition. Exploiting absorbed knowledge rapidly by choosing the optimal strategy to orchestrate internal resources and render them ready for bundling and consequently leveraging, show us the complete image of coopetition impact on rivals/partners. This is in parallel with [START_REF] Ritala | Untangling the Value-Creation and Value-Appropriation Elements of Coopetition Strategy: A Longitudinal Analysis on The Firm and Relational Levels[END_REF] 

Presentation of the Research Context

The case is the European "100 GET Project" composed of 4 subprojects. Its Coordination committee assures information sharing between the subprojects and supervises cross functional tasks. Each subproject is coordinated by telecommunication equipment vendor (Alcatel Lucent, Nokia-Siemens Networks, Ericsson, and ADVA Optical Networks). The objective of competitors is to explore together how to transfer 100 Gigabits/s through their networks. The total budget of the project is €65 million which is funded partly by the companies themselves and partly by national governments. The duration of the project is of 39 months (from 2007 to 2010).

-Cooperative and Competitive Sides of 100 GET Project Partners wanted to explore together how to transfer 100 Gigabit/s through their networks. To achieve this objective common components and modules have been developed through the project. As we have mentioned before, getting funding was an important motivation for partners-competitors to collaborate together. Without forgetting that increasing Ethernet capacity from 10Gbits to 100Gbits constituted a big challenge for each vendor to do it alone.

This challenge is well explained by Dr. Kurt Loesch from Alcatel-Lucent: "Getting to 100GbE by using the already installed 10GbE infrastructure was a big challenge. At the start of the project, none of us knew if it was even possible. Our target had been 40GbE and even 97 IEEE: Institute of Electrical and Electronics Engineers is one of the leading standards-making organizations in the world.

that would have already been challenging" This challenge is also related to financial, technological and marketing risks of going alone in a standardized industry.

As cluster Celtic-Plus is a market-oriented program, projects have to develop prototypes and to achieve demonstration/field trial stage. So, partners had to cooperate closely with suppliers and universities in order to integrate technology developed in their commercial offer of products. In this project, ALU and NSN wanted to develop Ethernet solutions for Long-Haul

Networks while Ericsson and ADVA Optical Networks focused on solutions for Metropolitan Networks. This division of application areas was artificial and valid till the end of project. As we will see partners will develop solutions for the two types of networks.

Data Collection and Analysis

This research is mainly of a qualitative nature, aiming to understand in-depth the studied phenomenon. It is based on a case study methodology [START_REF] Eisenhardt | Building Theories from Case Study Research[END_REF][START_REF] Yin | Case Study Research: Design and Methods[END_REF] As for the information related to the competitive side of the project, we proceed to an extensive documentary analysis by using articles that treated the Ethernet technology and products in the market from 2005 to 2012 in addition to analysing firms' annual reports that cover the same period of time.

Building on the recommendations of [START_REF] Miles | Qualitative Data Analysis[END_REF], we conducted a thematic content analysis by taking and completing the predefined themes of the interview guide that we have broken down into sub-themes: general information about interviewees, competition/cooperation side of coopetition, innovation project, value creation/appropriation and Individual/collective value.

Results

The Context before the Project At macroeconomic level, a number of economic crises had also an impact on market demand and consequently on the technological development speed and the need for 100Gigabit/s solutions. Positive economic growth and property has an impact on financial and data flows that go in parallel. An economic growth will lead to a high demand on data so economic forecasts constitute an important indicator for data demand growth and consequently for firms to organize their product launchings.

At industry level, all partners in the project were laggards and wanted to catch up Ciena (ex:

Nortel) the first to introduce coherent technology98 necessary to the transmuting 100Gigabit/s on a single optical wave. In addition, sector was under a profound change: major players suffered from consecutive losses that lead them to enter in multiple programs of restructuration. The high level of saturation/penetration that followed the deregulation of the industry led to render increasing the number of users by the operators not a profitable option.

So, operators considered increasing data consumption by proposing innovative solutions in order to enhance their profits.

At product level, the four competitors were present in 10G & 40G Ethernet solutions. The solutions available on the market combined two logics. An aggregation logic which means to aggregate 4*10G in order to transport 40G or to transport or a single 40G which means to transport 40Gigabits/s on a single wave. The two solutions were the same at the capacity level but they were different at energy consumption level and the second was more energy efficient and reduced the complexity of network structure.

At competitive level, the number of firms that introduced 10G solutions, especially from labour low-cost countries, has risen to a level that obliged western companies to try to find an exit solution. The 40G solutions were proprietary which led to a problem of computability between solutions.

One factor that enhances the complexity of project context was the amount of information about the introduction of 100G solutions by competitors from USA and low cost countries which enhanced the uncertainty of European firms

Innovation Speed Patterns in Coopetition Project

We can distinguish between four strategic patterns according to the way in which firms orchestrated their resources. The interesting side is to show how these different strategies have led to different behaviours through the project and consequently to different results for each one of the fours rivals/partner (Figure 1). Especially, that the main objective of project was to explore the best modulation formats for two applications: Metro and Long-Haul. "the main difference is that we started earlier the development …….we have seen that we were at least one and a half year alone in the market for this 100 Gigabits/s technology which uses a single wavelength there were multiple wavelength solutions from other suppliers but we were more as alone for more than a year" (Firm A, development manager). While this pattern insures a fast and timely reaction and radical changes in firm's capabilities, one of its disadvantages is long preparation period, the high cost related to accelerating R&D and product development cycle and access to newly developed component before they become market accessible. So, this means that this pattern is applicable for firms with high market share potential and high slack of resources (for details on each firm strategy, see table 2 andfigure 2). This late introduction could be attributed not only to balanced approach and the time to integrate external knowledge and transform firm capability but also the instability in firm's leadership that led to delayed process of decision making at the level of product development.

In addition, late introduction could be attributed also to the trade-off that firm (B) was undergoing in order to integrate Ethernet solution in their product portfolio in a way that enhances its position in optical segment without undermining its position in radio segment. Firms (C) took a decision to specialize and to reduce the diversification of its activities via the divestment of some assets. The choice to determine which resources to divest in dynamic environments is very difficult this situation has created a hesitation in the decision to maintain optical business or to divest it and to be a radio telecommunication firm. It has invested a lot of money in a SME that is specialised in NPU in order to integrate its processor in its solutions of 100G but before the end of the project an American leader in routers has bought the SME in order to enlarge its product offer to carrier Ethernet solutions. This restructuration process reduced the capacity of product development in optical segment so firm (C) was forced to have a wide development scope in its subproject. The logic was to multiply domains of application of the technology developed in the project .i.e. in numerous products and services and to reduce its funding burden by including more SMEs and Universities that gain greater percentage of public funding. This wide scope had led to difficulty of communication within the subproject and contributed to the delay of its 100Gigabit/s solutions. Firm (C) was the worst in terms of benefits from the project 100GET.

In 2009, it tried to combine its Ethernet solutions with components of other companies. This combination rendered solutions complex and not competitive. (For details on each firm strategy, see table 4 and figure 4). Firm (D) is specialised in optical networks to the contrary to the first three firms. The firm was created in 1994 and grown till doing an IPO in 1999 to be listed in stock exchange.

Following its listing, it acquired 4 small firms and subsidiaries of large firms to enhance its competencies in optical networks. In 2004, in order to launch its fiber service platform, it acquires a small firm specialised in metro packet systems then it launches its solutions. In 2006, it acquires two small firms specialised in Ethernet solutions and in wavelength division multiplexing (WDM) in order to enhance the functionalities of its platform mainly in metro area. Firm's (D) objective was little bit similar to firm (A) so it joined 100GET project to benefit from research on modulation format that permits the transfer of 100Gigabit/s in efficient way.

Because of its medium size it gained higher level of governmental funding this aspect in addition to it medium size (faster communications….) insured a fast introduction of its Ethernet solutions. Because of its participation in 100GET, firm (D) increased it Ethernet solutions form metro to long-haul segment. 

Discussion and Conclusion

Our results helped us to generate the following model that links coopetition to pattern of resources orchestration and innovation speed (Figure 6). In the following section we explicit briefly the components of this model: This study contributes to coopetition literature in several ways. First, as regard coopetition impact evaluation, innovation speed is an important dimension to be considered in addition to traditional impacts measurements such as innovation capacity [START_REF] Gnyawali | Co-opetition between Giants: Collaboration with Competitors for Technological Innovation[END_REF]Ritala andHurmelinna-Laukkanen, 2009, 2013) or competitive behaviour [START_REF] Gnyawali | Impact of Co-opetition on Firm Competitive Behavior: An Empirical Examination[END_REF]. Second, regarding the role of coopetition in accelerating innovation, coopetition is not a "magical" tool to boost product development efforts for all involved competitors, only ones that are ready for coopetition will have this privilege. Finally, to benefit from coopetition This is in parallel with [START_REF] Gnyawali | Co-opetition between Giants: Collaboration with Competitors for Technological Innovation[END_REF] while Sony has introduced its flat screen rapidly benefiting from internal development capability Samsung which was slower has integrated the results in wider portfolio of products and gained greater share on medium term.

As regards resource-based view, this study constitutes one of few studies that analyses the impact of technological change on firms' resources and capabilities. In addition, this research analyses with a multilevel lenses (Environmental dynamics=> resource orchestration=> reconfiguration) how the resources' management strategies at one level will impact other levels which give an integrative view of firm's resource management under technological change. This contribution is in line with [START_REF] Sirmon | Resource Management in Dyadic Competitive Rivalry: The Effects of Resource Bundling and Deployment[END_REF][START_REF] Sirmon | Managing Firm Resources in Dynamic Environments to Create Value: Looking Inside the Black Box[END_REF]Sirmon et al., , 2010b) & Lavie (2006a;2006b) who called for qualitative case-based analysis for resource orchestration and capability reconfiguration under technological change.

The order of resource orchestration moves is very important in determining innovation speed.

Acquisition need more time in order to appropriate an integrate knowledge and competencies [START_REF] Ranft | Acquiring New Technologies and Capabilities : A Grounded Model of Acquisition Implementation[END_REF].So, we insist, in accordance with [START_REF] Maritan | Building a Bridge Between Resource Acquisition and Resource Accumulation Catherine A. Maritan and Margaret[END_REF] , that not only knowledge acquisition is important for innovation, but also the balance between acquisition and accumulation that is vital in innovation. This is achieved by a wellconceived strategy of resource orchestration.

Different firms (one large and one SME) with different stock of resources have achieved similar results via different strategy of resources' orchestration which challenges the positive effect of slack resources. This in parallel with research on a contingent view of slack [START_REF] Lawson | In Praise of Slack: Time Is of the Essence[END_REF][START_REF] Nohria | Is Slack Good or Bad for Innovation?[END_REF].

In terms of limitations beyond the traditional argument linked to the generalizability of a qualitative research, this research study resources orchestration of organizational level which doesn't take into consideration micro-foundation of resources. So, future research can study these micro processes in order to enhance our understanding of this phenomenon. Coopetition, simultaneous pursuit of cooperation and competition, is a complex phenomenon to be managed [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF]. This complexity stems first from the fact that coopetition involves staffs at multiple levels in the partnering organisations. These levels range from individual to inter-organizational. The coordination and control at each and between levels is important to achieve objectives from coopetition. The second factor that adds more complexity lays in the way individuals at each level integrate the combination of cooperation and competition as contradictory forces via their perceptions and behaviours.

These dimensions invites to consider both cognitive and structural aspects in managing coopetition: The cognitive factors are related to individual capacities while structural ones are related to what is designed by organizations.

Previous research studied these two dimensions but separately. At the cognitive level, [START_REF] Lado | Competition, Cooperation, and the Search for Economic Rents: A Syncretic Model[END_REF] highlighted that, in order to achieve rent related to coopetition, involved managers must have special mindscapes that authors label "morphogenetic" and define as managerial cognitive systems that emphasize variety (or heterogeneity). In the same vein, managing coopetition requires managers to adopt a new mind-set that enables them to accept and work through paradox [START_REF] Brandenburger | Co-opetition[END_REF][START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF]. At the organisational level, coopetition strategy needs new organizational forms that favour benefits of coopetition, permit information sharing, trust building, mutual reciprocity, and innovation among involved members and that enhance organization's capacity to respond to market conditions [START_REF] Dess | The New Corporate Architecture[END_REF].

Research on Attention-based View (ABV) combines the two dimensions (cognitive and structural). More precisely, in order to understand differences between actors' behaviours, we have to analyse their cognitive capacity (ex: information processing capacity, rationality) and their position in the organization (how and what information they have access to) or what is called "situated attention" [START_REF] Cyert | A Behavioral Theory of the Firm[END_REF][START_REF] Ocasio | Towards an Attention-Based View of the Firm[END_REF][START_REF] Simon | Administrative Behavior: A Study of Decision-making Processes in Administrative Organizations[END_REF].

As coopetition is a multi-level phenomenon (Bengtsson et al., 2010b), individuals at different organizational levels tend to have different situated attentions and therefore a partial understanding of what is going on in the other levels. This task is dedicated to middle managers who are able to provide a more complete picture and give sense to it, since flows of information from top managers and from coopetitive projects meet precisely at this level.

These managers have to evaluate and select what information they have to pass between the top management team and the project coordinators (vertical direction) and what information to pass between the project and organizational functions. While previous research on search behaviour showed that different attention levels are related to different performance levels [START_REF] Li | Top Management Attention to Innovation: The Role of Search Selection and Intensity in New Product Introductions[END_REF][START_REF] Ocasio | Towards an Attention-Based View of the Firm[END_REF], studying how different situated attentions interact will lead to understand differences between firms in their capacities to benefit from coopetition. In this regard, our study aims to answer the following question: How managers' attention at different organizational levels shapes benefits from coopetition?

On the basis of the qualitative study of the European 100GET project, in which four rival firms cooperate between 2007 and 2010, our research shows in particular that understanding the situated attention (cognitive and structural) aspect of managers at different levels (top, middle and project coordinator) is vital to manage coopetition. In this regard, the role of middle managers as a buffering layer in managing coopetition is an important contribution of this study. This article is organized as follows. A first part is dedicated to the theoretical background, in which the complexity dimension of coopetition is developed, leading to the question of the management of coopetition. A second part is dedicated to methodological elements. The third part presents the results of our study. The fourth part develops a discussion before concluding.

Theoretical Background

Dealing with Complexity in Coopetition

Coopetition is introduced as a revolutionary mind-set that combines cooperation and competition [START_REF] Brandenburger | Co-opetition[END_REF]. Actors have to simultaneously cooperate and compete in order to create and capture value or what is called "value creation/appropriation duality" [START_REF] Lepak | Introduction to Special Topic Forum Value Creation and Value Capture : A Multilevel Perspective[END_REF]Ritala and Hurmelinna-Laukkanen, 2009;[START_REF] Ritala | Untangling the Value-Creation and Value-Appropriation Elements of Coopetition Strategy: A Longitudinal Analysis on The Firm and Relational Levels[END_REF]. Coopetition is full of these dualities that were already highlighted in previous research dealing with strategic alliances 100 . The simultaneity of cooperation and competition leads to intensify its paradoxical nature and to what is called coopetitive tensions that have to be managed in order to achieve the promised syncretic rent or to avoid the 100 For a review see in particular Das and Teng (2000) and De [START_REF] De Rond | On the Dialectics of Strategic Alliances[END_REF] unplanned termination of coopetition [START_REF] Lado | Competition, Cooperation, and the Search for Economic Rents: A Syncretic Model[END_REF][START_REF] Bengtsson | Tension in Coopetition[END_REF][START_REF] Fernandez | Sources and Management of Tension in Co-opetition Case Evidence from Telecommunications Satellites Manufacturing in Europe[END_REF]Raza-Ullah et al., 2013;[START_REF] Tidström | Managing Tensions in Coopetition[END_REF].

Managing coopetition is then a question of managing this situation marked by complexity. With all dualities related to coopetition and their resulted paradoxical situations and tensions in addition to the coordination/control problem of individuals involved in such a multi-level phenomenon (Bengtsson et al., 2010b), working through coopetition is very demanding at individual and organizational levels. Different strategies were proposed to deal with paradox: accept and work through paradox, proceed to a temporal separation, proceed to a spatial separation or create a synthesis [START_REF] Poole | Using Paradox to Build Management and Organization Theories[END_REF]. The first three strategies are used in coopetition as they keep the two contradictory forces in play without seeking a synthesis. In these three strategies, the balance between cooperation and competition leads to benefit from coopetition (Park et al., 2014b).

Tensions are the consequence of the paradox that is experienced by individuals at different levels [START_REF] Raza-Ullah | The Coopetition Paradox and Tension in Coopetition at Multiple Levels[END_REF]. So, individuals working through coopetition paradox will experience conflicting emotions: negative and positive. Emotional ambivalence, holding negative and positive emotions at the same time, means that actors experience tension. Little is known about how to address these tensions and more importantly to exploit them to the benefit of firms (see in particular Park et al., 2014b). What is known is that these tensions have different levels and are experienced at different organizational levels. In order to extract benefits from coopetition, previous research highlighted the need for distinct mind-sets [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF] or mindscapes [START_REF] Lado | Competition, Cooperation, and the Search for Economic Rents: A Syncretic Model[END_REF] to work through paradox. [START_REF] Lado | Competition, Cooperation, and the Search for Economic Rents: A Syncretic Model[END_REF] is more explicit on what defines the mindscapes necessary to reap the syncretic rent related to coopetition or what they call "morphogenetic mindscape". These mindscapes are managerial cognitive systems that emphasize variety (or heterogeneity).

At the organizational level, new organizational forms are needed so to favour benefits of coopetition and permit information sharing, trust building, mutual reciprocity, and innovation among members and to enhance an organization's capacity to respond to market conditions [START_REF] Dess | The New Corporate Architecture[END_REF]. At the same time, organizations have to pay attention and protect themselves against opportunistic behaviours in order to maximise their benefits from coopetition. Achieving this result needs to reduce unintended knowledge flow and to the rapid absorption of rival knowledge. These two aspects are operationalised by organisational absorptive capacity [START_REF] Cohen | Absorptive Capacity: A New Perspective on Learning and Innovation[END_REF], and organizational appropriability mechanisms [START_REF] Hurmelinna-Laukkanen | Nature and Dynamics of Appropriability: Strategies for Appropriating Returns on Innovation[END_REF]Ritala and Hurmelinna-Laukkanen, 2009). This division between individual and organizational elements is not a realistic situation. It is the combination between individual (cognitive) and structural (organizational) that will lead us to understand how firms could reap benefits from coopetitive relationships. This integrative view is defended by [START_REF] Ocasio | Towards an Attention-Based View of the Firm[END_REF] in his seminal article on the Attention-Based View (ABV).

Managing Coopetition: An Attention-Based View

The central argument of the attention-based view is to explain firm's behaviour via how firms distribute and regulate the attention of their decision-makers. Attention is defined to encompass the noticing, encoding, interpreting, and focusing of time and effort by organizational decision-makers on both 1) issues: the available repertoire of categories for making sense of the environment: problems, opportunities and threats; and 2) answers: the available repertoire of action alternatives: proposals, routines, projects, programs, and procedures (Ocasio, 1997: 189). So, the attention-based view is founded on three interrelated premises:

-Focus of attention: indicates that the decision-makers will be selective in the issues -Structural distribution of attention: indicates that the particular context decisionmakers find themselves in, and how they attend to it, depends on how the organization distributes and controls the allocation of issues, answers, and decision-makers within specific firm communications and procedures.

Environment of Decision

Temporal sequence is indicated, firm left to right, by the placement of the origin of the solid and dotted lines In particular, the ABV model Ocasio (1997) (see Figure 1) developed explains how stimuli are noticed, encoded, and transformed into a limited set of organizational moves as a result of how a firm formally and informally structures the flow of attention to its boundedly rational decision-makers. Thus, an ABV starts with the well-established premise that what decisionmakers do is a function of where they allocate their limited attention, but it goes further to explain how a firm's structures influence where its decision-makers focus their attention. For example, a project coordinator will interact vertically with the top management team so to defend an ongoing project at different evaluation phases [START_REF] Barnett | An Attention-Based View of Real Options Reasoning[END_REF], while he/she will interact horizontally with other departments and project's members to advance the project. Consequently, a firm's boundedly rational managers, be they top or middle are capable of attending only a subset of elements [START_REF] Cohen | A Garbage Can Model of Organizational Choice[END_REF][START_REF] March | Ambiguity and Choice in Organizations[END_REF]). An ABV accounts for how variation in a firm's structures affects managerial activity loads over time and so influences which projects competing for their attention gain and lose salience.

Issues and Answers Attention Structures

In coopetition, the management of a project becomes more challenging. In addition to traditional aspects related to project management, a firm has to keep a balance between cooperation and competition in order to derive maximum of benefit or to avoid unplanned termination of the project (Das and Teng, 2000a;[START_REF] Khanna | The Dynamics of Learning Alliances : Competition, Cooperation , and Relative Scope[END_REF]Park et al., 2014b;[START_REF] De Rond | On the Dialectics of Strategic Alliances[END_REF]. Previous research shows that paradoxical situations and consequently tensions are behind suboptimal or termination of coopetitive projects, but keeps silent on how to balance between cooperation and competition. Unintended sharing of strategic knowledge is often cited as a cause of tensions (Lavie, 2006a;[START_REF] Oxley | Alliance Structure and the Scope of Knowledge Transfer: Evidence from U.S.-Japan Agreements[END_REF]. However, this research forgets that what is seen as strategic for one level may not be of the same importance for the other levels. In addition, it does not take into account the nature of the rationale behind sharing strategic information between the different organization's levels. Sensibilizing members involved in coopetition to these dimensions is important, but limiting their access to information and managing their situated attention by understanding their real context is vital to manage coopetition successfully.

We believe that as coopetition is a multilevel phenomenon, understanding how top managers, middle managers and project coordinators and members manage their attention in different contexts and different organizational levels will help us to understand how to manage coopetition. This study seeks to answer the following question: How managers' attention at different organizational levels shapes benefits from coopetition?

Method

The case is the European "100 GET Project" composed of four subprojects. Its Coordination committee assures information sharing between the subprojects and supervises cross functional tasks. Each subproject is coordinated by telecommunication equipment vendor (Alcatel Lucent, Nokia-Siemens Networks, Ericsson, and ADVA Optical Networks). The objective of competitors is to explore together how to transfer 100 Gigabits/s through their networks. The total budget of the project is €65 million which is funded partly by the companies themselves and partly by national governments. The duration of the project is of 39 months (from 2007 to 2010). The interesting side of the project is to show how these different strategies (firm level) have led to different behaviours through the project and consequently to different results for each one of the four rivals/partners (see Figure 2).

Especially, that the main objective of the project was to explore the best modulation formats for two applications: Metro and Long-Haul. As our research tends to answer "how" question and to study the process [START_REF] Yin | Case Study Research: Design and Methods[END_REF] by which coopetition impacts the development of new products and market performance. A qualitative approach based on a case study methodology seems suitable in this situation. In addition, research on coopetition is in a stage of theory building which means that a case study methodology will help us to examine coopetition more systematically and deeply (Gnyawali and Park, 2009: 324) in order to provide additional understanding of this phenomenon [START_REF] Dussauge | Learning from Competing Partners: Outcomes and Durations of Scale and Link Alliances in Europe, North America and Asia[END_REF]Ritala and Hurmelinna-Laukkanen, 2009).

Data Collection

Our research covered the period from 2005 to 2013. The rationale behind the choice of these two limits is: in 2005 the first article on the possibility and future of 100 Gigabits Ethernet solutions had appeared. In 2013 articles that talking about 400 G and 1 TB Ethernet solutions started to appear also. This indicator is based on Factiva database. This research benefits also, with the concern of triangulation, from secondary sources of data: firms' annual reports, project documents journal articles and brochures.

Primary data serves mainly to cover middle managers, project members and coordinator levels. 27 semi-structured interviews were conducted with project coordinator, members from the four involved firms in addition to development, product line and marketing managers.

These interviews were conducted between June 2012 and July 2013 and was recorded and transcribed as soon as possible to ensure honest representation of interviewee's opinions and representations. More precisely, people at three different positions were approached: project level (project/subproject coordinators and sub-projects' principle subcontractors), product development department (product development and product-line manager), and marketing department (senior director technical marketing). These interviewees were chosen in order to cover the whole spectrum from the idea until the commercialization of 100 Gigabit Ethernet Solutions. In this sense, our research is a multi-level one and meets a real need for this type of research in management [START_REF] Hitt | Building Theoretical and Empirical Bridges across Levels: Multilevel Research in Management[END_REF].

Secondary data was used in order to capture top management attention through the analysis of CEOs letters to shareholders. The purposes of four rival/partners were retrieved from firms'

annual reports covering the period from 2005 to 2011. Researchers have used annual reports to identify corporate strategic actions [START_REF] Bowman | Strategy, Annual Reports, and Alchemy[END_REF], to assess causal reasoning within firms [START_REF] Bettman | Attributions in the Board Room: Causal Reasoning in Corporate Annual Reports[END_REF], and to explain differences in joint ventures [START_REF] Fiol | A Semiotic Analysis of Corporate Language: Organizational Boundaries and Joint Venturing[END_REF].The choice of the period is related to the coopetitive project time frame (2007-2010) so the rational was to cover on which aspects top management attention was focused before, during and after the project. Finally, as organizational structures remained relatively stable in the project period, we took into consideration changes in business segments and groups to capture changes in the four rival firms. These changes were documented from firms' annual reports.

Data Analysis

Building on the recommendations of [START_REF] Miles | Qualitative Data Analysis[END_REF], we conducted a thematic content analysis by taking and completing the predefined themes of the interview guide.

We identified drivers, execution, and outcomes of coopetition strategy. Then, we went to identify mechanisms of value creation/appropriation in coopetition. Finally, the coding aimed

to understand what leads to differences in firm's capacity to benefits from coopetition.

Results

Firm A Managers' Attention

-For the Period 2006Period -2007 By analysing the CEO's attention in Firm A, we can notice that the focus was mainly on merger. This merger implementation followed 8 months of planning. More precisely, the focus of the top management was on how to build synergies and complementarities between the two merged firms in terms of resources/capabilities and product/services lines. One another important element was to bridge the cultures of two different firms and to deal with the disruption the merger created for employees. In addition to this central subject, Firm A CEO focused on traditional elements like profitability, growth, innovation and CSR (Figure 3). These elements were reflected in the changes in firms' business segments. Firm A regrouped changes in the management of three segments and the restructuring of business groups within the Carrier segment (Figure 4). Other elements that CEO paid attention to were competition, cost reduction and CSR (Figure 5). At the structure level, business divisions in carrier segment are defined clearly to include IP, Fixed Access, Optics, Multicore, Applications, CDMA networks and Mobile Access. We can see that optics group takes its place as an independent group (Figure 6). At the structure level, we notice the gradual emergence of transmission business group from 2007 and its appearance as an independent business group in 2008 (see Figure 8). The newly appointed CEO focuses his attention on ending JV losses and regaining profitability. In a very difficult period characterized by financial crisis and decreasing sales, proactivity and cost reduction seem to be the solutions. In addition, the new CEO insists on customers' satisfaction and strategic relation with them and with suppliers (Figure 9). At the structure level, Firm B continues to restructure its business segments where transmission (optics) has its independent business group (Figure 10). In 2011, firm B business segments are similar to Firm A segments. These elements focused the attention of middle managers on the best solution (the most of functionalities) at the lowest cost and how to benefit mobile business and not on the fast introduction of products.

The following verbatim illustrates the changes as perceived by Firm B product line manager:

"It is really a combination of changing management changing the ecosystem the direction from Ericsson delayed the decision…".

Firm C managers' attention -For the period 2006-2008

The focus of firm's CEO was on how to complete merger, new firm reorganization and acquisitions in terms of product portfolio and businesses. In addition, treating operational losses (despite increased sales) was another important point of attention of the CEO. The other points of attention were opportunities in emerging markets, CSR and cooperation & partnerships (Figure 11). At the structure level, firm C provides mobile and fixed network solutions and services to operators and service providers. While the optical business always existed in Firm C, plans to divest or keep the business units were always on the table. In 2012, firm C divested this business (See Figure 13). segment. This created a lot of problems at the middle managers' level on how to execute the vision of the top management without having the capacity to do so. Firm C coordinator experience in similar projects with competitors and his achievement didn't help him to achieve benefits from the project.

The following verbatim illustrates how attention is disturbed for Firm C project member:

"It was very hard for me to find the right person to ask about issues I faced during the project".

Firm D managers' attention -For the period 2006-2008

The focus of Firm D creator and CEO was the integration of newly acquired firms, interoperability and cost optimization. In addition, firm's strong points as maintaining innovative and flexible supply chain and enhancing its product portfolio took part of the CEO attention. Other points that were important for him: competition and to cope with macroeconomic conditions (Figure 14). During this period, the attention of the CEO shifted to financial crisis and how to keep firm financial performance at high levels. R&D partnerships and enhancing product portfolio were cited as a way to achieve this end (See Figure 15). At the structure level, Firm D had stable business segments from the beginning and the structure didn't change during the project. What has changed was the portfolio of products in each business segment (Figure 16). develop. We add the innovative IT system that relates firm's parts and information sharing control between levels. A reorganization of reporting methods was done in order to determine what information and knowledge were reported or shared between levels.

The following verbatim illustrates how Firm D organizes its information channels as stated by its CEO:

"Our globally integrated IT landscape delivers a compact yet flexible reporting framework, allowing us to slice and view our business any way we need, so that we have had very few surprises over the last two years"

Discussion and Conclusion

In this study, we answered the following question: How managers' attention at different organizational levels shapes benefits from coopetition? Our results show that different Then, they implement it in terms of plans. They transfer operational knowledge to employees to execute plans and control for their results. Project coordinators experience and legitimacy is an important factor in determining their capacity to manage coopetition and consequently the benefits from coopetition.

These results have implications for multiple domains. Firstly, these results contribute to the research on management of coopetition and tensions. While previous research tried to open the black box of managing tensions inherent to coopetition, the results of this research don't go beyond highlighting the cause of tensions, their intensity (high or low) and their existence at individual, organizational and inter-organizational levels [START_REF] Bengtsson | Tension in Coopetition[END_REF][START_REF] Fernandez | Sources and Management of Tension in Co-opetition Case Evidence from Telecommunications Satellites Manufacturing in Europe[END_REF][START_REF] Raza-Ullah | The Coopetition Paradox and Tension in Coopetition at Multiple Levels[END_REF][START_REF] Tidström | Managing Tensions in Coopetition[END_REF]. This study constitutes an attempt to better understand how to manage coopetition. Managing coopetition optimally needs to take into consideration the situated attention of managers involved in coopetition at three levels: top and middle managers, in addition to project coordinators in order to understand how they behave. This analysis has two sides: cognitive and structural. This type of analysis will help us to determine which type of actors is cognitively suitable to be involved in coopetition and to determine the optimal quantity and quality of knowledge to communicate to them via managing their information channels.

Secondly, our results contribute to research on middle managers' role. Previous research highlighted the role of middle managers as agents of change, sense givers of the top management plans [START_REF] Balogun | Organizational Restructuring and Middle Manager Sensemaking[END_REF]. This research highlights the role of middle managers as a buffering layer in coopetition. Contrary to previous research that put the importance on project coordinators (ex: [START_REF] Fernandez | Sources and Management of Tension in Co-opetition Case Evidence from Telecommunications Satellites Manufacturing in Europe[END_REF] our research insists on the vital role of middle managers in managing and achieving coopetitive rent.

Finally, these results contribute to research on search behaviour and new product introduction.

Recent research by [START_REF] Li | Top Management Attention to Innovation: The Role of Search Selection and Intensity in New Product Introductions[END_REF] highlights that in order to achieve high levels of innovation, the top management team has to find the appropriate fit of selection and intensity of search. Our research suggests in parallel with this research that in order to achieve new product introduction faster, not only the attention of the top management is important but also the attention of middle managers.

While this research constitutes a step forward in understanding how to manage coopetition, it suffers from some limits. Studying managers' attention via analysing their letters to shareholder has been widely used in previous research but it can't help us to understand cause-effect relationships that constitute the essence of cognition research. Future research could analyse the cognitive side of attention by using tools such as cognitive maps or causal mapping. In addition, studying the attention of managers at different levels needs rich data about their cognition and quality and quantity of information they have access to. In order to achieve this objective a research design based on a multi-level questionnaire will help us to understand more the attention of managers and then the process of managing coopetition.

References of the article are at the end of the Thesis.

General Discussion and Conclusion

"Discussion is just a tool. You have to aim; the final goal must be a decision"

Harri Holkeri

In this section, we synthesize our results and we present research implications, limitations and perspectives in addition to those mentioned in our articles.

Theoretical Implications of the Research

As we mentioned in our research program, the objective of this research and its attended results are to understand how coopetition impacts technological innovation of rivals/partners.

Our results show that coopetition helps rivals/partners to render their technology more mature for individual exploitation and use in their product and services. We dig deeper into the components of the technology maturity degree and found that in this industry it is composed of: market, institutional and firm (technological) dimensions. So, if we want represent technology maturity degree on a continuum where the two sides are uncertainty 101 and dominant design and between them a state of immaturity where coopetition takes place. Another interesting result from our research is related to the type innovation according to the form of coopetition and pattern of relationship between competitors. Before our research, coopetition was considered as a strategy for innovation or a strategy that favourite incremental innovation (e.g., [START_REF] Bouncken | Innovation in Knowledge-Intensive Industries: The Double-Edged Sword of Coopetition[END_REF][START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF][START_REF] Ritala | Incremental and Radical Innovation in Coopetition-The Role of Absorptive Capacity and Appropriability[END_REF]. Our research shows that different forms of coopetition could be suitable for different types of innovation. Doing multiple coopetition with unfamiliar rivals/partners' is suitable to achieve industry-wide (radical) innovation. On the other hand, doing dyadic coopetition with embedded rivals/partners' is suitable to improve incrementally or to demonstrate the feasibility of a technology.

101 Perceived technological uncertainty refers to an individual's perception that he or she is unable to accurately predict or completely understand some aspect of the technological environment [START_REF] Downey | Environmental Uncertainty: The Construct and its Application[END_REF][START_REF] Milliken | Three Types of Perceived Uncertainty about the Environment: State, Effect, and Response Uncertainty[END_REF].

Uncertainty Immaturity Dominant Design

Additional added-value of our research concerns the relationships between coopetition and time-based competition. Before our research, coopetition has been considered as a strategy that accelerates innovation and reduces consequently time to market. After our research, we showed that it is firm's speed objective, firm's learning speed in coopetitive project and its choice of resource management strategy that will impact its likelihood to achieve this objective. As previous research focused on how firms can accelerate learning from coopetitive projects, in our research we tried to focus on resources management side. The fastest firms in introducing solution based on project's results had adopted internal orientation of resource development and management but invested a lot of money because of this choice. In order to cover this inconvenience, firm integrated the developed solutions in multiple products. The first followers adopted a more balanced pattern of resource management between internal development and firms' acquisitions in addition to the project. Acquisitions were made well before the project launch in order to integrate knowledge from these acquisitions. While this pattern was not the fastest, it helped firm to introduce a solution with the same technological features and at a reasonable price.

Finally, in order for firms to benefit from coopetition, they have to manage tensions induced from the contradictory nature of this relationship. Our results show that different attentions at Then, they implement it in terms of plans. They transfer operational knowledge to employees to execute plans and control for their results. Project coordinators experience and legitimacy is an important factor in determining their capacity to manage coopetition and consequently the benefits from coopetition. Tables 42,43, 44 present main results of our research and it theoretical implications.

Themes

Questions Results

Implications to Coopetition Theory

Motives

What drive partners/rivals to choose coopetition as an innovation strategy?

Industry level

Industry conditions mentioned above, slower growth in the sector and market saturation, led the competitors to favour cooperative actions above competitive ones. This is in parallel to [START_REF] Fjeldstad | Strategic Action in Network Industries: An Empirical Analysis of the European Mobile Phone Industry[END_REF] indication that high market penetration increases the likelihood of inter-firm cooperation in the network industry.

Program/Context level

A favourable context that gathers partners around a unifying objective leading to the consensus among them about future research priorities and objectives.

This context is the result of a collective will to preserve European leadership and a consequence of a long and continuous collaboration that took place in the past.

Consequently, this context facilitates the emergence of coopetitive projects.

Context elements are in parallel with (Ritala et al., 2009) who highlighted the need for trust, in order to complement the contractual framework for managing coopetition We observe that context was a condition was missed and that led to the difficulty of emergence and continuity of horizontal projects (Carayannis and Alexander 2004).

Firm level

To share risk and cost of technology development and make it more mature to be integrated in firm's products and services.

In coopetition in R&D technology degree of maturity is in parallel with [START_REF] Bengtsson | Coopetition" in Business Networks-to Cooperate and Compete Simultaneously[END_REF] that the choice of coopetition depends on the distance of the projects' ideas from the launch of the final products or services. This is parallel with [START_REF] March | Exploration and Exploitation in Organizational Learning[END_REF][START_REF] Oliver | On The Duality of Competition and Collaboration: Network-Based Knowledge Relations in The Biotechnology Industry[END_REF][START_REF] Santamaria | Matching the Goals and Impacts of R&D Collaboration[END_REF]) that the more a project is exploration-oriented, the more companies tend to collaborate with their competitors. The more projects are exploitation-oriented the less firms' tendency is to collaborate with their competitors.

An Exception:

Collaboration with competitors on a topic related to development (relatively close to the market) is possible when it seeks to bring out an important service to be offered in many countries. The underlying logic here is that of increasing returns to adoption. 

Implications to Coopetition Theory

Implement ation

What is the relationship between forms of coopetition and types of innovation?

Partners' motives to achieve industry-wide innovation with high value creation potential will lead them to form multiple coopetition projects (with low level of social capital). On the other hand, when partners' motives are to improve incrementally or to demonstrate the feasibility of a technology with a low potential to create value, dyadic coopetition is likely to be chosen (with high levels of social capital).

A contingent view of coopetition a strategy for innovation Gnyawali and[START_REF] Gnyawali | Co-opetition between Giants: Collaboration with Competitors for Technological Innovation[END_REF][START_REF] Tether | Who Co-operates for Innovation, and Why: An Empirical Analysis[END_REF].

Our study adds to (Ritala and Hurmelinna-Laukkanen, 2009) by highlighting the role of social capital as a moderator of the relation between coopetition and the type of innovation. According to these factors, firms will decide whether to collaborate with close or far competitors.

We complement (Ritala et al., 2009) by highlighting the moderating effect of social capital between high/low value creation/appropriation tensions and the type of innovation radical/incremental. Innovation speed is an important dimension to be considered in addition to traditional impacts measurements such as innovation capacity [START_REF] Gnyawali | Co-opetition between Giants: Collaboration with Competitors for Technological Innovation[END_REF]Ritala andHurmelinna-Laukkanen, 2009, 2013) or competitive behaviour [START_REF] Gnyawali | Impact of Co-opetition on Firm Competitive Behavior: An Empirical Examination[END_REF] Coopetition is not a "magical" tool to boost product development efforts for all involved competitors, only ones that are ready for coopetition will have this privilege.

To benefit from coopetition firms has either to plan a rapid launch or to multiply product applicability or the two together. This is in parallel with [START_REF] Gnyawali | Co-opetition between Giants: Collaboration with Competitors for Technological Innovation[END_REF] 

Methodological and Managerial Implications of the Results

After highlighting theoretical implications of this research in previous section, we present its methodological and managerial implications.

a) Methodological

Methodological implications of this thesis are taking into account the complex and multilevel nature of coopetition. Our results show the importance of a multi-level approach to understanding the complexity of the phenomenon of coopetition. Coopetition cannot be synthesized in a single dimension. The multi-level approach is needed to understand the

Attention-based View

How managers' attention at different organizational levels shapes benefits from coopetition?

Managing coopetition optimally needs to take into consideration the situated attention of managers involved in coopetition at three levels: top and middle managers, in addition to project coordinators in order to understand how they behave. This analysis has two sides: cognitive and structural.

Previous research on tensions management don't go beyond highlighting the cause of tensions, their intensity (high or low) and their existence at individual, organizational and inter-organizational levels [START_REF] Bengtsson | Tension in Coopetition[END_REF][START_REF] Fernandez | Sources and Management of Tension in Co-opetition Case Evidence from Telecommunications Satellites Manufacturing in Europe[END_REF][START_REF] Raza-Ullah | The Coopetition Paradox and Tension in Coopetition at Multiple Levels[END_REF][START_REF] Tidström | Managing Tensions in Coopetition[END_REF]. The current study constitutes an attempt to better understand how to manage coopetition.

Previous research highlighted the role of middle managers as agents of change, sense givers of the top management plans [START_REF] Balogun | Organizational Restructuring and Middle Manager Sensemaking[END_REF]. This research highlights the role of middle managers as a buffering layer in coopetition. Contrary to previous research that put the importance on project coordinators (ex: [START_REF] Fernandez | Sources and Management of Tension in Co-opetition Case Evidence from Telecommunications Satellites Manufacturing in Europe[END_REF] our research insists on the vital role of middle managers in managing and achieving coopetitive rent.

Table 44 Mains Results and Implications to Coopetition Theory (Outcomes)

Source Author adoption of coopetition strategies, its implementation and its outcomes. This is in parallel with previous research [START_REF] Bengtsson | Coopetition" in Business Networks-to Cooperate and Compete Simultaneously[END_REF][START_REF] Gnyawali | Co-opetition and Technological Innovation in Small and Medium-Sized Enterprises: A Multilevel Conceptual Model[END_REF][START_REF] Lado | Competition, Cooperation, and the Search for Economic Rents: A Syncretic Model[END_REF].

b) Managerial

While this research didn't propose managerial tools to help managers to choose, implement and benefit from coopetition. It gives guiding elements for managers on these aspects.

Notably, coopetition for innovation framework shows that alternative forms of coopetition could be suitable for some types of innovation under some circumstances and could not be under other ones. Innovation speed patterns in coopetition project guides manager to choose the right strategy of resources management according to their speed objective and their distance of value maximizing capability (Lavie, 2006b).

Research Limits and perspectives a) Theoretical

One limitation of our study is related to the fact that our results is obtained from the study of technological coopetition. No one type of coopetition exists, but different types of coopetition among competitors that collaborate for different purposes in different contexts. Consequently, more typologies are needed to characterize coopetition. This need is related to the problem of coopetition boundary drawing [START_REF] Gnyawali | Co-opetition: Promises and Challenges[END_REF][START_REF] Walley | Coopetition: An Introduction to the Subject and an Agenda for Research[END_REF].

Divide a problem or a phenomenon into its components and study these components will reduce the magnitude of the problem and simplifies the search to identify the underlying relationships [START_REF] Goldenberg | Toward Identifying the Inventive Templates of New Products: A Channeled Ideation Approach[END_REF]. Consequently, different purposes will be based and create interdependencies of different types and the development of various kinds of value [START_REF] Stabell | Configuring Value for Competitive Advantage: On Chains, Shops, and Networks[END_REF]. This means that different mechanisms of creation and appropriation of value will take place [START_REF] Lepak | Introduction to Special Topic Forum Value Creation and Value Capture : A Multilevel Perspective[END_REF].

In sum, depending on purpose/context of coopetition a mix of competitive/cooperative interactions will take place (Bengtsson et al., 2010b). These interaction mix will manifest in different tensions levels and will lead to different results according to how these tensions are managed [START_REF] Tidström | Causes of Conflict in Intercompetitor Cooperation[END_REF][START_REF] Tidström | Managing Tensions in Coopetition[END_REF].

Three types or archetypes of coopetition could be distinguished according to its purpose 102 : 1)

Hard or technological coopetition. The purpose of this coopetition is to develop a technology, 2) Organizational or market coopetition where the purpose of competitors is to impose a given technology as industry standard, or to create, alter or conform to a standard within standardizations bodies, 3) Soft or cost coopetition where the purpose is to create cost efficiencies/economies of scale. Figure 38 gives a preliminary representation of these three types. panels. Developing this type of typologies will give more value to results of coopetition research and enhance comparability of these studies and results.

b) Methodological

The first methodological limitations is related to our choices. A qualitative research based on one intensive case study is conducted. While the case provides interesting elements of knowledge related to the relationship between coopetition strategy and technological innovation, the results suffer from the absence of a strong empirical grounding and they cannot be generalized. Future studies could be conducted in telecommunications industry in order to isolate elements related to a specific coopetitive context. Future studies of coopetitive projects in telecommunications between the same rivals/partners can be considered in order to study the effect of experience and learning in managing coopetition and the asymmetry of benefits. Future studies could be done in other high-tech or low-tech industries in order to see if our results are applicable to other industries. Another avenue of future research is to study coopetition impact via large sample or databases as SDC Platinum or based on a questionnaire that benefits from recent research of [START_REF] Rai | A Co-opetition-Based Approach to Value Creation in Interfirm Alliances: Construction of a Measure and Examination of Its Psychometric Properties[END_REF] that developed measurement scales of value creation/appropriation in coopetition A second set of methodological limitations relates to our multi-level approach. The research focuses on the organizational level and the project team. Industry and individual levels are less covered than others. Future research could be done to focus on these two levels and understand more their impact on coopetition outcomes.

Another methodological limitation is related to the retrospective nature of the study where the studied project was studied after two years of its end in order to evaluate its impact on rivals/partners. While this time lag is important to concretize project's results in products and services but at methodological level it could be lead to inaccurate information given by interviewees because they forgot some information about the project or because the project is a part of the past. We tried to overcome this problem by triangulating data sources to avoid any bias. Future research based on participant observation research that follows the progress of the project and collects data in real time could overcome problems related to retrospective nature.

Final limitation of this research is related to the choice of coopetitive projects and industries in our and all coopetition studies. The majority of these studies treats high-tech industries as an exemplar context to study coopetition as taken for granted. In the same time and as we have shown from our literature review, [START_REF] Tong | Competitive Consequences of Interfirm Collaboration: How Joint Ventures Shape Industry Profitability[END_REF] showed that coopetitive JVs have anticompetitive impact in some industries while they are procompetitive in other ones.

Future research could complete Tong and Reuer's work in other sectors. In addition, a model that integrates variables such as competitive intensity, profits, prices change (consumer surplus) at the level of sector or subsector could help researcher to justify if it is an industry constitutes an exemplar context to study coopetition. At project level, the number of competitors involved in the project, the budget of the project and the field of the project all are important factors in the justification of coopetitive nature of a collaboration between competitors in addition to the dynamic evaluation of the existence and the intensity of competition before, through and after the collaboration.

At managerial level, future work has to develop models proposed in our results and to make them more applicable. This work could be done through adding questions or check-lists that help managers to position or to diagnose their firms' situations and then take a decision that is suitable for them. -ALU Market and technological position before and after 100GET

Before 100GET we had more or less our national, global or maybe European markets, and our big customers were the operators and therefore we had no advantages in this market at that time because all the parallel operating competitors offer the same equipment with the same technology. It was according to the standards at that time. Then, there was the challenge towards 100G and for that industrial partners and system manufacturers had to build a supply chain environment (eco system) and ALC was successful to be the first and was ahead for several years, Now, the technology is available from suppliers and therefore competitors currently offer 100 Gigabit systems now or maybe since a half year ago. If you have won such a competition you will have an advantage over one or maybe two years not more. Then we have to work on the next generation to be again ahead.

Theme: Coopetition (Cooperation between competitors) -Advantages and disadvantages of coopetition

In order to strengthen the European industry, we should collaborate in 100GET with rivals/competitors and if we collaborate, we should investigate different approaches and exchange information. It means that the public authorities support pre-competitive research work on a very broad area which one partner itself can hardly make alone: the research work of all modulation formats, the research works on all research aspects for example. Therefore you have to collaborate and exchange the information. Otherwise, you maybe follow the wrong technology and get lost. Therefore, it was a huge development which can only be achieved by parallel working partners even if they are competitors.

As a downside in such a framework the flow of information (IP) becomes more and more critical the closer product relevant facts get involved. This part has to managed carefully, in order not to turn into a serious disadvantage. By doing this parallel work with competitors, the intention is to strengthen the European component manufacturers companies. To that extend this is contributing strongly to support high-speed and photonics industry in Germany.

The choice of rival firms to collaborate with

Normally we have the rivals in Europe which are well known. We know the people; we are working again in the same configuration in a current project. The focus of the Public Authorities, e.g. in our case the BMBF, is to strengthen all European rivals and they can't select one and create funding situation which would prefer one of the competitors. If we are doing the development and a research work together in the frame of the project, we have a real advantage compared to our non-European competitors.

In the project the rivals kept parallel, we haven't very intense exchange because we are competitors. But, at that time, we didn't have other rivals working on the same topic in Europe. In 100GET all the rivals working on optical transport systems and optical networks in Europe. Other big rivals are outside Europe.

We collaborate together to a certain amount. We don't go into very technical details but we tell each other what technology we investigate and we share our results. But we don't talk about the individual development. We share our research results, we share our vision but the development is independent: we don't know details of the development of our rivals firms. They focus their development normally according to the standard which is evolving. During the 100GET project, the standard on 100G has been prepared and 100GET partners contributed to standardization activities especially the standardization of 100G optical transport systems, and to the standardization of optoelectronic components which are needed for the products and we worked together on this.

-Role of funding in regrouping rival firms

As I told you before, we have been asked by funding agencies to collaborate with our competitors, to get their support. From BMBF side, the focus of project funding is aligned according to their internal directions and to support the research and development of rivals in order to strengthen their position on the market.

The BMBF had its own preferences and then we establish a project, discussing commonly on possible directions we want to follow; it was a relatively open discussion between partners and the BMBF in order to bring the focus of 100GET to the right technologies and research topics. Finally we were entering into a fairly large project and had a significant amount of funding. Therefore, it was well discussed, what are the goals of the different subprojects and of the collaboration? But for us, in such a project, the goal it is not primarily the funding but it is the collaboration with partners, especially with technology partners from which we want to get advanced components not available on the market, which we need for our products and our development. This is one big advantage to have such a huge project.

-Collaboration before and after 100GET

In 40 Gigabit Ethernet Technology

We worked internally on 40G and also our rivals but the research work was not funded. At that time we had no project, in our company we did some internal development then the main activities were stopped because the market evolved not much. 40 Gigabit was very early in research, we had some approaches, we had some prototypes but we were too early in research and then we and several companies started development but they didn't sell products because each vendor had a different approach. This was for operators a confusing situation when rivals develop different technologies which are not compatible which can't be exchanged , which can't be run in the same network and therefore this was a disadvantage of the 40 Gigabits at that time. A few European 40G projects were started later, e.g. NOBEL, in which competitors work together on 40G technology and 40G networking. In general, 40G technology was not cost competitive compared to existing 10G product. At the advent of the 100G, there was a feeling that this will be the better technology and 100G was standardized very early. It is important to have an early standard and to put the research focus on the standard because the operators, e.g. or customers, implement only technologies that are available on the market not only from a single vendor.

For 400 Gigabit Ethernet Technology

We are working in parallel with competitors in a project, yes. It is not only 400G but mainly networking topics, we started to evaluate a successor project and the project is running since last year. In this cluster project we have also competitors working in parallel subprojects, in a similar situation. ALU submitted the first proposal, received the Celtic-label and included all the parallel partners, and it is the same situation. Its name is SASER and it is again a Celtic project.

Theme: 100GET Project -Story of the project and Important events

We launched the initial Celtic project proposal, then we were asked or requested to add further partners, e.g. certain parallel partners which are competitors in our business.

We have started in a small team within our research department. We wrote the proposal and received the label from Celtic. Celtic grants a label after the proposal is evaluated and you turn to the national funding agencies and write a proposal for national funding. During the phase of setting up the project application, we turned in parallel to our national funding agencies and applied for funding. The 100G topic fits to their focus and strategy, but we were requested to add parallel projects coordinated by our competitors to generate the whole Celtic project". It took around one year from the Celtic label till establishment of the project was achieved.

In this phase, I had to ask as coordinator all the partners: "do you agree that we add further partners including our competitors?" They agreed and then we built these parallel projects in close collaboration with BMBF, and we discussed together on funding and on the different technical approaches. Regarding technical options, BMBF requested to investigate different approaches and complementary technologies and to do common standardization. So, we establish our projects according to the suggestion given by the BMBF. Then, after one year, we had five parallel projects and later we added during this project more and more partners from other countries. NSN added a lot of partners from Finland, Ericsson from Sweden and we also added an operator from Spain, e.g. Telefonica to coordinate a parallel project.

The evolution: one year to prepare the project and the intended project duration was three years. Before the end of 100GET and we extended the project by four or six months in order to be able to do our final trials with Deutsch Telekom for example. Because we were late with our development within the project and at the end we had a zoo of different technologies which we wanted to test and compare carefully Ericsson did some trials in Sweden. Nokia Siemens Networks did no field trial within 100GET, we performed three to four field transmission trials with Deutsche Telekom and as one of the biggest partner in the project, we got a very high visibility.

The reporting to our funding agencies, was on a yearly basis called Status Seminar. It is a meeting where the projects are evaluated commonly. We have to report our research results and you can see what the results of the competitors are, too, not really in depth, but you can see where they are. At the mid of the project, we had the so called mid-term review from Celtic in which they employed external reviewers for the common review. We had representatives from the horizontal project as well as the parallel subprojects in this two or three hours meeting in which the progress and the results in the project were reviewed.

At the midterm review of Celtic we got a very high visibility and we had high level evaluators giving us valuable feedback on the results and recommendations for setting and adjusting the goals to the second half of the project. They advised us to do more trials, to compare directly the different formats and to focus on the modulation format, which is coming up in standardisation. So, this was an important step and then we had more than one and a half year till the finalization of 100GET and we were able to have a first 100G prototype during project time. Finally we gained one and a half year of time advance compared to our competitors.

-Subproject 100GET-AL

We were some German partners, we knew each other from an earlier projects: we knew Fraunhofer Institute -Heinrich-Hertz-Institute, MICRAM, u2t, then we had French partners: Alcatel THALES III-V Lab, which was part of our company at that time and they partnered with the University of Limoges. III-V lab developed for our project two components and they needed support by universities for packing their optoelectronic components,. We were a short list of partners but we worked with a lot of researcher in parallel on our topic.

In principle, we as system partners, were providing the specification of components, our components partners were doing the development of these components and supported usand our research work -with components for testing and for use in our prototypes. That was how work was organized.

We had on weekly, bi-weekly or monthly base information exchange after project start, where we were working together on different aspects for example, we worked with MICRAM on electronic for on-off keying, electronic devices to realise 100 Gigabit system receivers and transmitters, some other of our departments were working with u2t-photonics and Heinrich-Hertz-Institut on specification of 100 Gigabit photodiodes or modulators for example.

Collaboration with partners was on different topics, but an overall coordination was not made in depth, because partners usually were working together on a best-effort basis in research projects.

We were ahead of the industry with fabrication of components. For example, we took advanced components which we got from the partners for our research work. If they worked fine, we told them. Otherwise we told them that we need improved devices, revised the specifications and they tried to realize better ones. Planning of the schedule of the development of the needed devices, required for our subsystems, was aligned with our planning of the realization of prototypes for our system tests. This was a critical thing that has been managed during the project time, because you can't say in advance how much time you need for the development of advanced components. But we had milestones, some milestones have been missed, other milestones have been achieved in time or earlier and therefore it was managed like that.

-Centralised/decentralised work Partners were in close contact: if somebody has a question; he used the phone to ask. The partners were doing some common paper work; meet at conferences for example, and exchanged during that time the specification of a component. For regular exchange phone calls with a partner or a weekly telephone conference for half an hour, or maybe an hour during one or two months have been organized in order to elaborate the specification of the component. During realisation of the component for example the partners give us on a quarterly-base feedback on the status and the expected date to deliver the first prototype.

This was the way we were doing at that time the common research. Development teams have more contact, maybe more frequent contacts with components developers but for our research project this was not necessary.

-Project legal framework

We normally have a cooperation agreements. We have an external affairs department who was dealing with that. At that time, it was very hard to get a cooperation agreement during the lifetime of the project. I don't know if we had it but I think that it was established during the project. It usually is valid once it was signed, from the beginning of the project. At that time partners worked on best effort bases and normally you can't get the right on the development of another partner. If you have a subcontractor you have the rights on the work but if it is a partner you have some legal framework. It is normally a cooperation agreement in which legal things are organized and written and then with other partner normally we have bilateral NDAs. But we normally can't get from our partners intellectual property rights on their developments.

We have no interest to get intellectual property rights on components development because we don't have component development or production in our company. Therefore, it is useful to have component industry around us in Europe for example where we can get the components which are needed for our systems that we sell. We need to have contact and we want to influence the design of the components and give them specifications to do better products which we will needed in the future for our business. This is the main benefit.

-Project results evaluation

At the end of the project, we had to write a final report. It is reporting towards BMBF, our funding agency. And there is also what it is called a review process for Celtic. This is requested at the end of a Celtic project and it is a self-assessment. We were as coordinator of our subproject preparing the self-assessment of 100GET-AL with inputs from all our partners. NSN, ADVA and Ericsson were doing the same for their sub-projects and finally we were compiling a common self-assessment for all five parallel subprojects by exchanging the information. We only gave the information that we wanted to give out. We shared the information between subprojects which were the outcomes of the sub-projects, but it was not a technical list but it was a list of how many PhD were supported by the project, how many patents are generated, how many new companies have been established during the project. Further we count how many common standardization activities were launched, how many paper work has been done.

-

Technological requirements

We wanted to go towards 100Gigabit transmission per lambda. If you want to go that way, you can't use normal commercial components developed for 10 or 40 Gigabit systems, you need much more speed. You need different kind of electronics, much higher bandwidth electronics and a lot of other components. This is normal when you aim to investigate technologies for next generation of systems. For 100G new concepts, advanced technologies, electronics and optoelectronic components which have higher bandwidth, low driving voltage, or and different functionalities were required.

If you do 100 Gigabit transmission on a single wavelength you can use different approaches. Therefore you need for different approaches also different types of components. At that time we needed a new modulation format (QPSK), we needed higher bandwidth photodiodes which work with a delayline interferometer to detect QPSK, the phase shift keying format with four phase states. It is totally different from binary format with total different components. These components have been realised by u2t and are now commercial components which are used in todays systems.

-Contribution of each partner to 100GET-AL u2t worked in close collaboration with Heinrich-Hertz-Institute and they provided us with new integrated photodiodes with higher speed. Micram provided us with new type of electronics for on-off keying systems, it is a direct 100 Gigabit detector-receiver.

Unfortunately this work on this format or this technology is not followed after the project because the100G standard turned in another direction. Therefore this work was done and it was evaluated but afterwards it has not been used, there is no application for this device but maybe it will come later and then we will have it available. Then our colleagues in France at the Alcatel-Thales III-V-lab, they developed some integrated modulator with laser for high speed but this was also for on-off keying. They characterised the device and we did system tests but this format or this component is made for on-off keying systems which are not currently followed for products. Therefore, we have had different partners which contributed with different technologies and we investigated in parallel different modulation formats knowing that maybe one will win. You couldn't say at the beginning of 100GET, "we need this and this components" as we have a list of modulation formats which we wanted to follow At the end of the project maybe one or two technologies or one modulation formats will win and all other work will not be continued -this is research.

-Developed/used IP

We have our own patents, we use them and we didn't use patents from project partners. The components partners make their patents but we are not interested to use their intellectual property written in their patents directly. We want to have the components for our research so we buy them. A component partner, who develops a component, did own patents on the development or on the technology of their component.

-ALU gains from the project

We had, as I told you, regarding 100 Gigabit/s transmission, the first product on the market, with dual-polarisation QPSK with coherent detection according to the 100G standard. This is for our business a very important achievement supported by the project. Alcatel-Lucent was the first manufacturer who could offer 100G coherent transponder at that time. 100 GET project has set the prerequisite for this achievement.

Being first on the market with this technology, we can use this technology in our equipment.

We have new interfaces for example if our older systems had 10 Gigabit/s interfaces and we can have 100 Gigabit/s interfaces in our products, this is a very big advantage. And from the project we also gained a very high visibility, this means that Alcatel-Lucent had a lot of trials with customers. In 100GET a lot of different work with a very high visibility on 100 Gigabit was performed and therefore we were one of the leading companies in the topic of 100 Gigabit/s transmission after the project.

We are using 100G technology in all our equipment, we integrated it in transmission equipment, in routers equipment, and we can integrate new speed of interfaces. This means if we have products which had only 40 Gigabit/s or only 10 Gigabit/s interfaces, now they can be replaced by a 100 Gigabit/s interfaces. 
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  managing coopetition: The cognitive factors are related to individual capacities while structural ones are related to what is designed by organizations.

  be positioned either in close or open logics. It is in this open logic where we position our research. This logic is in our interest because coopetition draw on external knowledge landscapes namely: knowledge from competitors.

Chapter 4

 4 presents our results related to motives of coopetition in R&D. These results are presented via published article entitled: "Coopetition Strategy in R&D: What Determinants of Emergence? International Studies of Management and Organisation Journal" (In press). Chapter 5 presents results linking forms of coopetition to type of innovation. These results are presented via published article entitled: "Organizing Coopetition for Innovation: The Case of Wireless Telecommunications Sector in Europe. Industrial Marketing Management, 43(2), 250-260". Chapter 6 examines the relationship between coopetition and innovation speed. These results are presented via a conference paper entitled: "Coopetition and Innovation Speed: The Case Of 100GET Project" accepted in the British Academy of Management Annual Conference (2014), Belfast, Northern Ireland. Chapter 7 examines how to manage effectively coopetition via taking into consideration the attention different individual involved in coopetition at different level of organisation. These results are presented via a conference paper entitles: "Managing Coopetition: An Attentionbased View" under revision in Industrial Marketing Management.
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2. 1 .

 1 From Paradox to Tensions: Different Approaches for Coopetitive Tensions Management As we mentioned before, coopetition is a paradoxical relationship that leads to tensions in relation with the combination of two forces that are traditionally viewed as antagonistic or conflicting opposites. Raza-Ullah et al.(2014) indicated that two contradictions are behind the paradoxical nature of coopetition. First, joint value creation versus private value

Figure 6

 6 Figure 6 Potential Sources of Dialectical Tensions in AlliancesSource(De Rond and Bouchikhi, 2004: 66) 

Figure 7

 7 Figure 7 Management of Tensions in Coopetition

  value and exchange value. Use value refers to users' subjective evaluation/perception of the quality of a new job, task, product, or service in relation to their needs (e.g. the speed or quality of performance of a new task, or the aesthetics or performance features of a new product or service). Exchange value is defined as either the monetary amount realized at a certain point in time (at the time the exchange of the new task, good, service, or product takes place) or as the amount paid by the user to the seller for the use value of the focal task, job, product, or service.

Figure 8 A

 8 Figure 8 A Typology of Dyadic Coopetitive Agreements in ERP Industry Source (Pellegrin-Boucher et al., 2013: 85)

Figure 9

 9 Figure 9 Intensity of Coopetition with a Major Global RivalSource(Luo, 2007: 136) 

  1) dispersing situation(2) concentrating situation (3) connecting situation or (4) networking situation. A dispersing situation exists when a global player simultaneously competes and cooperates with a small number of global rivals in a wide array of international markets. A concentrating situation arises when a global player is largely insulated from a flock of other MNEs by maintaining simultaneous competition and cooperation with a small number of rivals in very few international markets. Connecting situation exists when a global player simultaneously competes and cooperates with a large number of global rivals but only in a few concentrated markets. Networking situation arises when a global player simultaneously competes and cooperates with a large number of global rivals in a large number of international markets (Figure10summarizes the four situations of coopetition).

Figure 10

 10 Figure 10 Diversity of Coopetition with Multiple Global Rivals Source (Luo, 2007: 139) Gnyawali et al.(2008) classify coopetition strategy according to (a) axis of business relationship, (b) number of actors involved, (c) level of analysis, and (d) locus of cooperation and competition. According to the axis of business relationship, coopetition could be vertical (players who are vertically adjacent to each other in the industry value chain) or horizontal (rivals at the same stage in the industry value chain). The number of involved actors in coopetition distinguishes dyadic (between two firms) from multiple one. This distinction leads consequently to difference in the level of analysis: firm, dyad or network. By locus of coopetition, authors want to treat spatial and temporal separation and colocation of cooperative and competitive part of the relationship. When cooperation and competition are temporally and spatially collocated, actors compete and cooperate in the same domains.

Figure 11

 11 Figure 11 The Difference between Intra-and Inter-Network Coopetition (b and a respectively)Source(Schiavone and Simoni, 2011: 144) 

Figure 17

 17 Figure 17 The Dynamics of InnovationSource(Utterback, 1996: 91) 

Figure 18

 18 Figure 18Technology Cycle Source(Tushman and Rosenkopf, 1992: 317) 

  Figure 21 depicts distributed knowledge landscapes in open innovation.

  Motives related to basic and applied research and some general characteristics of technological development a) Increased complexity and inter-sectoral nature of new technologies, cross-fertilization of scientific disciplines and fields of technology, monitoring of evolution of technologies, technological synergies, access to scientific knowledge or to complementary technology. b) Reduction, minimizing and sharing of uncertainty in R&D. c) Reduction and sharing of costs of R&D). Motives related to concrete innovation process a) Capturing of partner's tacit knowledge of technology, technology transfer and technological leapfrogging. b) Shortening of product life cycle, reducing the period between invention and market introduction. Motives related to market access and search for opportunities a) Monitoring of environmental changes and opportunities. b) Internationalization, globalization and entry to foreign markets. c) New products and markets, market entry, expansion of product range.

Figure 23 A

 23 Figure 23 A Model of Knowledge Categories and Transformation Processes: Types of KnowledgeSource(Hedlund, 1994: 75) 

Figure 24 A

 24 Figure 24 A Model of Knowledge Categories and Transformation Processes: Types of Transfer and Transformation Source(Hedlund, 1994: 77) 

  who gave it the label of open innovation. In open innovation, firms have to structure themselves to leverage distributed landscapes of knowledge and to exploit this diffusion of knowledge in innovation and learning.

Figure 25

 25 Figure 25 Optimal Cognitive Distance

Figure 26

 26 Figure 26 Composition of Rents Extracted by the Focal Firm in an AllianceSource(Lavie, 2006a: 644) 

  These tensions are experienced by individuals at different levels. Tension comprises simultaneously holding positive and negative emotions or what is known as emotional ambivalence experience by individual at different levels[START_REF] Raza-Ullah | The Coopetition Paradox and Tension in Coopetition at Multiple Levels[END_REF]. So, it is the perception of paradox that leads individual to experience emotional ambivalence.

  e. 1) demand-side(Market pull) where managers identify emerging tastes and preferences that typically arise due to social, technological, or regulatory environmental changes, 2) supply-side (Technology push) an innovation can be created by first developing a new product and then leading consumers to adopt that product, and 3) Drucker seven sources of innovation that combine between demand and supply sources of innovation, were presented. Thereafter, different static and dynamic models of innovation were presented. Static models capture the cross-sectional perspective of a firm's capabilities and knowledge, in addition to the firm's incentive to invest at specific instances in time. They don't characterize how innovations evolve over time. While dynamic models take a longitudinal view of innovation and explore its evolution following introduction. Technological evolution is characterized as involving different phases. Finally, transition from close to open innovation paradigm, logic and characteristics of each of them and reasons of transition were presented.

Figure 29

 29 Figure 29 Focusing research objectSource Author

( 2009 )

 2009 also recommends a pilot test to refine data collection plans and develop relevant lines of questions. These pilot cases are selected on the basis of convenience, access, and geographic proximity.In this study the interview guide has been developed as following. The literature review guided the identification of relevant themes to be addressed. These themes in turn guide the construction of different sections of the interview guide. The introduction section presents our research context and its objectives. The primer theme helps in creating a climate of trust conducive to the exchange between the interviewer and the respondent (e.g. . At this stage, the goal is to collect useful contextual data to understand and then interpret the vision of the respondent. The core of the interview covers the main topics of research: determinants of coopetition strategy, value created through coopetition and its distribution among rival partners.The interview guide is organized around seven main themes (Appendix 2). The first theme cover general question on interviewee background and role in the firm. The second concerns the identification the competitive side of coopetition strategies. The third theme deals with the cooperative side of coopetition strategies at different levels. The fourth theme addresses the implementation of coopetition through project building and value creation in the project. The fifth theme considers the value distribution between collective and individual. The sixth them concern production development side. Finally the last theme concerns firm's marketing strategy.

Figure 30

 30 Figure 30 Covered Research Themes (Beginning)Source Author

Figure 31

 31 Figure 31 Covered Research Themes (Phase 1)Source Author

  Secondary data corpus is classified according to their origin. The private data include company documents, income statements with annual reports, internal presentations, platelets for customers and excerpts of contracts. Public data refer to articles of general press or professional (Factiva database queried by keywords on 2005-2013 data), and return to the empirical literature (book on the telecommunications industry).

3 )

 3 Drawing and Verifying Conclusions: From the beginning of data collection phase, researcher interprets what things mean by noting patterns, explanations, causal flows, and propositions. A competent research hold these conclusions lightly, maintaining openness and scepticism but the conclusions are still there, vague at first, then increasingly explicit and grounded as data collection advances. Conclusion drawing is only half of a Gemini configuration. Conclusions have to be verified as the analyst proceeds. Verification may be as brief as a fleeting second thought crossing the analyst's mind during writing, with short excursion back to the filed notes, or it may be thorough and elaborate, with lengthy argumentation and review among colleagues to develop intersubjective consensus or with extensive efforts to replicate a finding in another data set.

  5 billion in 2009, representing a compound annual growth rate (CAGR) of 5.4% for the period spanning 2005-2009 (Datamonitor, 2010). According to forecasts by Datamonitor, the performance of the market is expected to decelerate, with an anticipated CAGR of 2.7% for the five year period 2009-2014, which is expected to drive the market to a value of $239.1 billion by the end of 2014.

Figure 35

 35 Figure 35 Value Chain of the Wireless Telecommunications Sector Source: Kazam Technologies, 2006

Figure 36

 36 Figure 36 Sale of the four firms 2007-2010

Figure 37

 37 Figure 37 Net profit of the four firms 2007-2010At R&D budget, Ericsson had the highest budget. Alcatel was in second place not far from NSN in the third place. ADVA is in fourth place which is anticipated because of size difference between it and the other three firms.

Figure 38 4 )

 384 Figure 38 R&D budget of the four firms 2007-2010

7)

  Expected results: the search is a continuation of the previous work on coopetition. It has three dimensions. The first dimension concerns the determinants of coopetition strategies in R&D. The second aspect deals with the relationship between the forms of coopetition and the types of innovation. The third dimension aims to understand the relationship between coopetition and innovation speed. The final dimension is related to different managerial arrangements taken by firms to manage coopetitive tensions by taking into consideration different managers' attention at different organisational levels.

  in which type of R&D competitors collaborate and what are the factors that lead competitors to collaborate in R&D? In other words, what are the determinants of the emergence of coopetition strategy in R&D?

  These projects are supposed to enable the development of new products and services. Eureka projects are complementary to those funded by the Framework Programmes. The Eureka program includes thematic networks called clusters, particularly in the areas of ICT, energy and biotechnology. These clusters bring together multiple stakeholders: large firms (often competitors), SMEs, research institutes and European universities sharing the risks and benefits of innovation. These actors work on the development of new technologies. In the present research, we focus on the cluster Celtic-Plus 73 , which is positioned in the wireless telecommunications sector. First, we present a brief overview of the European wireless telecommunications sector, and then address more specifically the research areas of the cluster Celtic-Plus. The cluster 74 Celtic-Plus: The wireless telecommunication sub-program (infrastructure manufacturers & mobile operators)

  commercial development of products and services. In this regard, Celtic-Plus constitutes a meeting place between the main actors in the value chain of the wireless telecommunications' sector. It allows the expression of opinions about the technology development at the individual level, and the achievement of a common reflection on the development paths, at the collective level.

Figure 2 .

 2 Figure 2. Firm's perception of technology maturity degree

3. 1 .

 1 Characteristics and importance of projects between competitors 3.2.In which stage of the value chain do you collaborate with a competitor 3.3.Why do you work with a competitor 3.4.The benefits of projects between competitors 3.5.Protection against opportunistic behavior 4. Portfolio of both internal and external R&D projects 4.1. How do you participate in the projects? 4.2. How do you build your R&D portfolio? 4.3. Internal or external R&D: what priority? 4.4. The differences in importance between the internal and external R&D projects 4.5. The differences in overhead between Celtic projects and European projects of the Framework Program 5. Projects' performance and valueadded measures 5.1. Clarity of vision of the project results 5.2. Criteria for evaluating the added-value of projects 5.3. Difficulties encountered during the results evaluation phase 5.4. Decision-making process in the absence of outcome evaluation References of the article are at the end of the Thesis. Innovation: The Case of Wireless Telecommunications Sector in Europe. Industrial Marketing Management, 43(2), 250-260.

  from Celtic Plus project research areas

Figure 1

 1 Figure 1Project A structure

Figure 2

 2 Figure 2Project C structure

Figure 3

 3 Figure 3Project D structure

  Figure 4Project E and Project B structures

Figure 5

 5 Figure 5Theoretical framework

  Figure 6Coopetition for innovation framework

  which benefits from the exploitation of primary and secondary sources of data. Primary data consists in interviews that were conducted between June 2012 and July 2013 with 27 actors (Cluster Board members, Project coordinators, Researchers-engineers from 4 subprojects, development and product-line departments) belonging to Alcatel Lucent, Nokia-Siemens Networks, Ericsson, and ADVA Optical Networks. Interviews lasted (1.5) hour in average. They were recorded and transcribed, allowing an accurate representation of opinions. These interviews were conducted by using a semi-structured guide containing four main themes: Collaboration competitive/cooperative side, Innovation Project (objective, competencies and importance), Value creation/distribution (individual/collective).

Figure 1

 1 Figure 1 Timeline of Product Introduction

Figure 2

 2 Figure 2 Firm's A Resources Orchestration Strategy External development (Coopetitive project or Acquisition, suppliers) or the introduction of products Internal development 2 nd Case: Wise Pattern

Figure 3

 3 Figure 3 Firm's B Resources Orchestration Strategy

Figure 4

 4 Figure 4 Firm's C Resources Orchestration Strategy

Figure 6

 6 Figure 6 Coopetition and Resource Orchestration Pattern

  and answers they attend to at any time, and that what decision-makers do depends on what issues and answers they focus their attention on. -Situated attention: indicates that what decision-makers focus on, and what they do, depends on the particular context they are located in.

Figure 1

 1 Figure 1 Situated Attention and Firm Behaviour Model (Adapted From[START_REF] Ocasio | Towards an Attention-Based View of the Firm[END_REF] 

Figure 2

 2 Figure 2 Timing of Product Introduction for Coopetitors

Figure 3

 3 Figure 3 Firm A CEO's Attention Focus 2006-2007

Figure 4

 4 Figure 4 Firm A -Business Segments Evolution 2006 -2007

Figure 5

 5 Figure 5 Firm A CEO's Attention Focus 2008-2011

Figure 6

 6 Figure 6 Firm A -Business Segments Evolution 2008 -2011

Figure 7

 7 Figure 7 Firm B CEO's Attention Focus 2006 -2008

Figure 8

 8 Figure 8 Firm B -Business Segments' Evolution 2006 -2008

Figure 9

 9 Figure 9 Firm B CEO's attention focus 2009 -2011

Figure 10

 10 Figure 10 Firm B -Business Segments' Evolution 2009 -2011

Figure 11

 11 Figure 11 Firm C CEO's Attention Focus 2006 -2008

Figure 12

 12 Figure 12 Firm C CEO's Attention Focus 2009 -2011

Figure 13

 13 Figure 13 Firm C -Business Segments' Evolution 2006 -2011

Figure 14

 14 Figure 14 Firm D CEO's Attention Focus 2006 -2008

Figure 15

 15 Figure 15 Firm D CEO's Attention Focus 2009 -2011

Figure 16

 16 Figure 16 Firm D -Business Segments' Evolution 2006 -2011

  attentions at different levels led to different results from coopetition. A focused attention of top managers gives clear directions for middle managers and consequently project coordinators. With this clear vision, middle managers play a buffering role between top management and project coordinator. They choose what information to pass to project coordinators and to the top management. They are the meeting point and distributors of strategic and operational knowledge. They translate strategic knowledge and give sense to it.

Figure 40

 40 Figure 40 Technological Maturity DegreeSource Author

  different organisational levels led to different results from coopetition. A focused attention of top managers gives clear directions for middle managers and consequently project coordinators. With this clear vision, middle managers play a buffering role between top management and project coordinator. They choose what information to pass to project coordinators and to the top management. They are the meeting point and distributors of strategic and operational knowledge. They translate strategic knowledge and give sense to it.

Figure 41

 41 Figure 41 Typology of Value-based Strategies in Co-opetitionEach of these three types/archetypes is rare to appear in its pure form, some coopetitive relationships could cover two or three types. For example, in the case of LCD JV, Samsung contributed its technological strengths in the LCD technology while Sony contributed its technological strengths and brand recognition in television (Hard coopetition) which led to the production of innovative and high-quality flat-screen TV panels. In addition, resources mutualisation and costs sharing took place in this coopetitive relationship via construction of second production facility. Finally, the newly developed products resulted in the joint venture being successful in the battle of standards between LCD flat screens TV panels and PDP TV
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Table 3

 3 Forms of Dualities Source

	Directional Dualities	
	Horizontal	Vertical

Table 4

 4 Relational and Firm-level Strategies in a Coopetitive Network Source(Ritala and Tidström, 2014: 5) 

3. Drivers, Forms and Impact of coopetition 3.1. Inter-organizational and Coopetition Specific Drivers One

  

	Previous research tried to understand what drive actors to enter in inter-organizational
	relationships 14 . This current of research constitutes what we can call the determinants of inter-
	organizational relationships.

of the research themes on coopetition is dedicated to understand why coopetition emerges? Or why competitors choose to collaborate together? As coopetition is one type of IORs, it shares some characteristics with them and it differs in other ones. As a result, we chose to start with a revision of common drivers of IORs and to go after to determinants specific to coopetition.

  distinguishes between six determinants of relationship formation: necessity, asymmetry, reciprocity, efficiency, stability, and legitimacy. Necessity highlights that an organization often establishes relationships with other organizations in order to meet necessary legal or regulatory requirements. Mandates from higher authorities (e.g., government agencies, legislation, industry, or professional regulatory bodies) may provide the impetus for IORs. Asymmetry means that IORs are motivated by the potential to exercise power or control over another organization or its resources. Here, inter-organizational power is a function of organization size, control over the rules governing exchange, the ability to choose a "do without" strategy, the effectiveness of coercive strategies, and the concentration of inputs. Reciprocity means that IORs occur for the purpose of pursuing common or mutually beneficial goals or interests. Motives of reciprocity emphasize cooperation,

collaboration, and coordination among organizations, rather than domination, power, and control. Efficiency indicates that the formation of an IOR is prompted by an organization's attempt to improve its internal input/output ratio. Organizations pursue IORs to improve efficiency if it anticipates increases in return on assets or reductions in unit costs, waste, downtime, or cost per patient or client. Stability highlights the fact that organizations form

Table 5

 5 Drivers of Coopetition

	Source Author

Locus of Co-opetition Axis of Co-opetition

  

		players who are vertically	players who are rivals at
		adjacent to each other in	the same stage in the
		the industry value chain	industry value chain and
		and who collaborate with	who collaborate with
		each other in order to	each other in order to
		compete with rivals pairs	compete with rivals pairs
		or groups		or groups
		Vertical		Horizontal
		Co-opetition	between	Co-opetition	between
		players who are vertically	players who are rivals at
		adjacent to each other in	the same stage in the
		the industry value chain	industry value chain and
	Temporally and spatially	and who compete and	who	compete	and
	co-located	collaborate in the same	collaborate in the same
		domain		domains	
	Dyad (Same firm)			Example: Samsung and
				Sony in LCD TV
		Co-opetition	between	Co-opetition	between
		players who are vertically	players who are rivals at
	Temporally and spatially separate	adjacent to each other in the industry value chain and who compete in one	the same stage in the industry value chain and who compete in one
		domain and collaborate in	domain and collaborate in
		another domain		another domain
	Multiple Firms	Co-opetition	between Co-opetition	between

Table 7

 7 Framework for Understanding Coopetition

Type of Coopetition Upstream moves Input activities/Cooperation Downstream moves Output activities/Competition Typically cooperation- dominated Relationship Equal Relationship Typically competition- dominated Relationship High 1) Coopetition with rivals

  

	Dyadic upstream and	Dyadic mid-stream	Dyadic product-and
	factor-based	coopetition, e.g., in	market-based
	coopetition, with	semi-finished	downstream
	rivals without	products, with rivals	coopetition with
	closeness of customer		rivals, and with
			closeness of customer
			market

Degree of external coopetition 2) Coopetition with a government

  

			Multifaceted factor-	Multifaceted mid-	Multifaceted
			based coopetition	stream coopetition	downstream
			with rivals and a	with a government	coopetition
			government		
		3) Coopetition	Internal factor-based	Internal mid-stream	Internal downstream
		with alliance partners	coopetition with alliance partners	coopetition with alliance partners	coopetition with alliance partners
	Low	4) Coopetition	Intra-firm factor-	Intra-firm mid-stream	Intra-firm
		within a company	based	coopetition	downstream coopetition

Table 8 A

 8 Combined Typology of Coopetition Source

Table 10 ).

 10 

	Competitive orientation
	Weak	Strong

Table 12 Empirical Research on Coopetition Impact (Chronological order) Source Author

  

  Technology: Radical innovations often rely on completely new technological principles, new architectures, or new materials. Radical innovations replace old technology and initiate a new technological trajectory.-Market: radical innovations act as the catalyst for the emergence of new markets and new industries. New markets evolve that support the new technological innovation, new competitors enter the market, and new partners and distribution channels emerge to exploit the new technology. Radical innovations often satisfy unmet customer needs for the first time, resulting in a quantum leap in customer value.

  customers• improvements/new product lines/additions to existing products/new-to-the-world products/cost reduction-process development/repositioning • research/breakthrough/platform or generational/derivative or incremental/step-out or break-out Table

Bi-level categorization

• discontinuous/continuous innovation • instrumental/ultimate innovation • variations/reorientations • true innovation/adopted innovation • original/reformulated innovation • innovations/reinnovations • radical/routine innovation • evolutionary/revolutionary innovation • sustaining/disruptive innovation • breakthrough/incremental innovation • business model/radical Tri-level categorization • low innovativeness/moderate innovativeness/high innovativeness • incremental/new generation/radically new generation • platform/design/component innovation • radical/really new/incremental innovation Quad-level categorization • incremental/evolutionary market/evolutionary technical /radical innovation • incremental/market breakthrough/technological breakthrough/radical innovation • incremental/architectural/fusion/breakthrough innovation • incremental/modular/architectural/radical innovation • niche creation/architectural/modular/revolutionary innovation Higher level categorization • systematic/major/minor/incremental/unrecorded innovation • reformulated innovation/new parts/remerchandising/new improvements/net products/new user/new market/new

Table 16 )

 16 .

	Distinction	1G	2G	3G	4G
	Factors				
	Timeframe	1900-40	1940-75	1975-2000	2000-Now
	Primary				
	Objectives				

  (see Table18).

		Macro: universalistic Institutional	Micro: Particularistic,
			Relationship-specific
			organisational
	Self-interest	contracts, legal enforcement	hierarchy, managerial 'fiat',
	Opportunity control	reputation	dependence: unique partner
	Incentive control		value, switching costs, hostages
	Other directed	social/moral values/norms	empathy, routinization
	Benevolence	of proper conduct	identification, affect, friendship
		sense of duty, bonds of	
		kinship	

Table 18

 18 Sources of ReliabilitySource adapted from

  who showed that competitors collaborate more in research in order to explore together and they collaborate less in development or exploitation stages.According to our literature review, firms collaborate with research institutions in basic research to reduce technological uncertainty and to go beyond technological frontiers and they don't collaborate with other firms in basic research. Applied research is conducted via vertical collaboration with suppliers. Between the two, there is a zone where competitors collaborate more together called sometimes as a danger zone

The Art, Practices, and Politics of Interpretation and Evaluation

  Table 19 summarize research process phases.

	Phase 1: The Researcher as a Multicultural Subject
	History and research traditions
	Conceptions of self and others
	The ethics and politics of research
	Phase 2: Theoretical Paradigms and Perspectives
	Positivism, postpositivism
	Interpretivism, constructivism, hermeneutics
	Feminism(s)
	Racialized discourses
	Critical theory and Marxist models
	Cultural studies models
	Queer theory
	Post-colonialism
	Phase 3: Research Strategy
	Design
	Case Study
	Ethnography, participant observation, performance ethnography
	Phenomenology, ethnomethodology
	Grounded theory
	Life history, testimony
	Historical method
	Action and applied research
	Clinical research
	Phase 4: Methods of Collection and Analysis
	Interviewing
	Observing
	Artifacts, documents, and records
	Visual methods
	Autoethnography
	Data management methods
	Computer-assisted analysis
	Textual analysis
	Focus groups
	Applied ethnography
	Phase 5: Criteria for judging adequacy
	Practices and politics of interpretation
	Writing as interpretation
	Policy analysis
	Evaluation traditions
	Applied research
	Table

  Table 21 for detailed philosophical assumptions of each interpretive framework).

				(objective)		researchers'' and	approaches	to
							the participants' views.	data collection and analysis.
		Reality is based on	Reality is known	Diversity	of	Start	with
		power and identity	through the study	values	assumptions	of
		struggles. Privilege or	of social structures,	emphasized	power and identity
	Critical, Race, Feminist,	oppression is based on	freedom		and	within	the	struggles,
	Queer, Disabilities	race or ethnicity, class,	oppression, power	standpoint	of	document	them,
		gender, mental abilities,	and control. Reality	various	and call for action
		sexual preference.		can be changed	communities.	and change.
				through research.	
	Interpretive Frameworks	Ontological Beliefs (the nature of reality)	Epistemological Beliefs (how reality is known)	Axiological Beliefs (role of values)	Methodological Beliefs (approach to inquiry)
		A single reality exists	Reality can only be	Researcher's	Use of scientific
		beyond ourselves, "out	approximated. But	biases need to be	method	and
		there".		it is constructed	controlled and not	writing. Object of
		Researcher may not be	through research	expressed in a	research	is	to
		able to understand it or	and	statistics.	study.	create	new
		get to it because of lack	Interaction	with		knowledge.
		of absolutes.		research subjects is		Method	is
	Postpositivism			kept to a minimum. Validity comes		important. Deductive methods
				from peers, not		are important, such
				participants.			as	testing	of
								theories, specifying
								important
								variables, making
								comparisons
								among groups.
		Multiple realities are	Reality	is	co-	Individual values	More of a literary
		constructed through our	constructed		are honoured, and	style of writing
		lived experiences and	between		the	are	negotiated	use. Use of an
		interaction with others.	researcher and the	among	inductive method
				researched	and	individuals.	on an emergent
	Social Constructivism			shaped individual		by		ideas consensus)	(through
				experiences.			obtained through
								methods such as
								interviewing,
								observing,	and
								analysis of texts.
		Participation between	Co-created findings	Respect	for	Use	of
		researcher	and	with multiple ways	indigenous	collaborative
		communities/individuals	of knowing.		values;	values	processes	or
		being studied. Often a				need	to	be	research; political
	Transformative/Postmodern	subjective-objective reality emerges.					problematized and interrogated.	participation encouraged;
								questioning	or
								methods;
								highlighting issues
								and concerns.
		Reality is what is useful,	Reality is known	Values	are	The	research
	Pragmatism	is "works". practical,	and	through many tools of using research that reflect both deductive	discussed because of the way that knowledge reflects both the	process involves both quantitative and qualitative

Table 21

 21 Interpretive Frameworks and Associated Philosophical Beliefs

  Table 22 summarizes the main characteristics of five approaches.

							•	Entry
							Introduction	vignette
							(problem,	•	Introduction
							questions)	(problem,
						•	Research	questions,
							procedures	case study,
							(ethnography,	data
							data	collection,
							collection,	data,
							analysis,	analysis,
							outcomes)	outcomes)
						•	Description	•	Description
							of culture	of the
						•	Analysis of	case/cases
							cultural	and its/their
							themes	context
						•	Interpretation,	•	Development
							lessons	of issues
							learned, and	•	Detail about
	Characteristics	Narrative Research		Phenomenology	Grounded Theory		Ethnography questions raised	selected Case Study issues
		Exploring the life	Understanding the	Developing a	Describing and (adapted form	Developing an in-• Assertions
		of an individual	essence of the	theory grounded	interpreting a (Wolcott,	depth description • Closing
	Focus			experience	in data from the	culture-sharing 1994)	and analysis of a vignette
					field	group	case or multiple
							cases
	Type of Problem Best Suited for Design	Needing to tell stories of individual experiences	Needing to describe the essence of a lived phenomenon Table 22 Characteristics of Five Qualitative Approaches Grounding a Describing and group theory in the views of participants interpreting the shared patterns of a culture of a Source (Creswell, 2012: 104)	Providing an in-depth understanding of a case or cases
		Drawing from the	Drawing from	Drawing from	Drawing from	Drawing from
		humanities		philosophy,	sociology	anthropology and	psychology, law,
	Discipline Background	including literature, history, anthropology,	psychology, and education		sociology	political science , and medicine
		psychology, and			
		sociology				
		Studying one or	Studying several	Studying a	Studying a group	Studying an
		more individual	individuals who	process, an	that shares the	event, a program,
	Unit of			have shared the	action, or an	same culture	an activity, or
	Analysis			experience	interaction		more than one
					involving many		individual
					individuals	
		Using primarily	Using primarily	Using primarily	Using primarily	Using multiple
		interviews and		interviews with	interviews with	observations and	sources, such as
	Data	documents		individuals,	20-60 individuals	interviews, but	interviews,
	Collection			although		perhaps collecting	observations,
	Form			documents, and art		other sources	documents, and
				may also be		during extended	artifacts
				considered		time in field
		Analysing data for	Analysing data for	Analysing data	Analysing data	Analysing data
		stories,		significant	through open	through	through
		"restorying",		statements,	coding, axial	description of the	description of the
	Data Analysis Strategies	stories, and developing themes often using a	meaning units, textual and structural	coding, and selective coding	culture-sharing group and themes about group	case and themes of the case as well as cross-case
		chronology		description, and			themes
				description of the		
				"essence"		
	Written Report Developing a		Describing the	Creating a theory Describing how a	Developing a

Table 23 Basic

 23 

	Research Design	Single case	Multiple cases
	Holistic: single unit/level of analysis	Type 1	Type 3
	Embedded: Multiple units/levels of analysis	Type 2	Type 4

Types of Design for Case Study Source (Yin, 2009: 8) Figure 28 Basic Types of Design for Case Study Source

Table 24

 24 Tactics Used for Ensuring Validity of Research DesignSource[START_REF] Ariño | The Role of Fairness in Alliance Formation[END_REF] Ring, 2010: 1097) 

Table 26

 26 Compendium of Data Collection Approaches in Qualitative Research

Table 27

 27 Research Objective and Covered Themes (Beginning) Source Author

Table 29

 29 

Research Objective and Covered Themes (Phase 2) Source Author

Table 31

 31 

	Interviewee	Role		Employer	Date	Length
	1	Cluster Director	Eurescom	26/09/2011	01:42
	2	Cluster	program	Eurescom	26/09/2011	00:46
		coordinator				
	3	Cluster	program	Eurescom	26/09/2011	00:52
		coordinator				
	4	Core group member/	Telefónica	18/10/2011	01:01
		Cluster Chairman			
	5	Core group member/	Nokia-Siemens	26/10/2011	01:44
		Cluster vice chairman			
	6	Core group member	Deutsche	22/10/2011	00:53
				Telekom		
	7	Core group member	Alcatel Lucent	25/10/2011	01:22
	8	Core group member	Ericsson	21/11/2011	00:27
	9	Core group member	Telenor	02/12/2011	01:52
	10	Project coordinator	Alcatel Lucent	14/11/2011	01:50
	11	Project coordinator	Alcatel Lucent	14/11/2011	01:35

summarizes the main elements of first phase of our research.

  Case type: Embedded (Type 2).

	Case Boundaries
	Case unit: the project 100GET
	Subunits are 4 rival/partners
	Number of interviews: 27 semi-structured interviews.
	Interviewees: At project level (project/subproject coordinators and sub-projects' principle subcontractors), at
	product development department (product development and product-line manager), and at marketing
	department (senior director technical marketing).
	Duration
	June and December and May 2012-2013
	Interviews' Average length: 1.15 hour.
	Table 33 Second Phase Summery
	Source Author

Figure 33 Components of Data Analysis: Interactive Model

Source

(Miles et al., 2013: 14) 

Table 35

 35 Precautions Taken to Ensure Results' Validity Source Author

  between 10Gbps standard and 100Gbps one. So, we can notice that the time between different generations of Ethernet is decreasing which means more pressure to introduce product faster with radical change. Collaboration is widely mobilised strategy in this sector either in standardization or to face rapid technological change. This industry is highly regulated for example its government that five spectres for mobile operators and have regulation related to national security with equipment manufacturers.

	-The Pan-European program Eureka
	Eureka is a program that was found in 1985 and comprises currently 40 members (39
	countries and the European Union). Eureka selects worthy collaborative R&D projects and
	thus raises their chances for getting funded at the national level or by private sector. These
	projects are supposed to enable the development of new products and services. Eureka
	projects are complementary to those funded by the Framework Programmes.
	The Eureka program includes thematic networks called clusters, particularly in the areas of
	ICT, energy and biotechnology. These clusters bring together multiple stakeholders: large
	firms (often competitors), SMEs, research institutes and European universities sharing the
	risks and benefits of innovation. These actors work mainly around various projects on the
	development of new technologies.

in R&D: What Determinants of Emergence?

  

		Chapter 4 Results on Motives of
	Introduction	Coopetition in R&D
	Faced by rapid technological change and global competition, inter-organizational
	collaboration has become essential to improve organizations' competitiveness (Dyer and
	Singh 1998; Lavie 2006). More specifically, collaboration becomes of critical importance to a
	Contribution 1: firm's innovation strategy when it doesn't have enough in-house R&D resources (Lin, 2003)
	Coopetition Strategy in R&D: What Determinants of Emergence? International and needs different types of ideas and resources coming from different types of actors or what
	Studies of Management and Organisation Journal (ISMO) (In Press). Chesbrough (2003) calls open innovation.

Coopetition Strategy

  The cluster Celtic-Plus promotes a bottom-up logic that represents the strategy implemented by the members of its core group. It is this dimension that distinguishes Celtic-

	Plus and gives it advantage over other R&D programs at the European level, which have
	rather a top-down approach. Objectives and interests of members are represented in a
	Strategic Research Agenda (SRA) that indicates the main research areas where research

proposals could be applied, while preserving its openness and flexibility (see V1 and V2 in Table

Table 2

 2 Nature of projects

Table 4

 4 . Motives to collaborate with a competitor (members' side)

	Importance Benefits exceed	V15. "We see that in those cases there is an advantage of going together
	the risk	because we got some grants and we have a wider access of resources of
		those companies". [Int.5, Telefónica, R&D Manager].
	Clear contribution	V16. "It is a big help and there are quite a number of examples in the past
		where those collaborative projects have been contributing"
		[Int.7, Deutsche Telekom, R&D manager]
	Coopetition as a	V17. "This is one part of our own Diva; it is to work with other partners on
	competency	collaborative research. I think there is a quite a number of success story".
		[Int.7, Deutsche Telekom, R&D Manager]

Table 1

 1 Celtic-Plus selected projects

	Project name/Call 89	Duration	Budget/Effort	Innovation type 90
	A (Call 4)	1 October 2007 end 2010	65,054 k€/389 PY	Radical
	B (Call 5)	November 2008 September 2011	8.8 M€/77.3 PY	Incremental
	C (Call 5)	April 2008 October 2010	12,685 K€/90.7 PY	Radical
	D (Call 5)	November 2008 October 2011	11697 K€/116.5 PY	Incremental
	E	September 2010	5667 K€/75.1 PY	Incremental
	(Call 7)	May 2013		

Table 4

 4 

	Project Name	Main Partners /Industry Value Chain Position	Mobilized Competencies
	A	Alcatel-Lucent Deutschland AG, Germany (CO)	Optical Broadband technologies
	(Call 4)	Nokia Siemens Networks, Germany (CO)	NGN/mobile management
		Ericsson GmbH (EDD), Germany	
		ADVA AG Optical Networking, Germany (CO)	
		Deutsch Telekom (Test)	

Table 5

 5 Project C main partners and mobilized competences

Table 8

 8 ).

	QLCM	ALC	NSN	ERIC	MTS
	White: External partner Grey: Embedded partner (infrastructure)	FT		NTT	
	Black: Mobile operator Bold: Project coordinator	DTE	TI		
		Project C		

Table 8

 8 Multiple Coopetition FormThe framework EUREKA provided was very important. It enabled competitors to work together without any great problems and was also the basis for much of the national research funding that was granted"[Int.15, NSN, Project C Coordinator] 

	Multiple coopetition	Verbatim
	-Institutional role	V8 "

Table 9

 9 Dyadic Coopetition FormV11"what do you mean by competitors because from my point of view the word competitor is not too meaningful here because it is a collaborative work, a collaborative project, They are maybe competitors, we have Ericsson and Alcatel-Lucent in the same project, there is Orange and TP on operators side, but when we decided to do a collaborative work we look not on competitive side on the contrary you look at how we collaborate with the same actors so we can work together to get a common solution that can be deployed" [Int13, France Telecom, Project E Coordinator].

	Dyadic coopetition	Verbatim
	-Different perceptions of a	
	competitor (firms)	

References of the article are at the end of the Thesis.

  

	2. Implementation & Process	2.1. Participation in the coopetitive projects
	2.2. Clarity of vision of the project results 2.3.Factors that lead these projects between competitors to achieve their objectives Chapter 6 Results Coopetition and
		2.4. Factors impact firm's ability to benefit from these projects 2.5.Projects results communication from research to development department Innovation Speed
	3.Outcomes	3.1. Impact of coopetitive projects on firm's performance
		3.2. Evaluating the added-value of the project
	Contribution 3:	
	Coopetition and Innovation Speed: The Case of 100GET Project accepted in the British Academy of
	Management Annual Conference (2014), Belfast, Northern Ireland.

  who highlighted the need for unique capabilities and resources to appropriate value from coopetition. This study seeks to answer the following research question: How coopetition impacts innovation speed of rival firms?Mbps in LAN and now it can connect multiple locations around the world at speeds up to 10 Gbps, 40 and 100 Gbps (Soon 1 TB). As the use of video and voice applications increases almost exponentially, the primary reason for the migration to Ethernet is that bandwidth can usually be increased within hours rather than days or weeks like on other mediums. 100 to 40 Gbit/s Ethernet is first defined by the IEEE 97 802.3ba-2010 standard.

	Method
	Chronology of Ethernet Technology
	In 2013, Ethernet technology turned 40 years old. Ethernet was developed by Bob
	Metcalfe and others at Xerox PARC between 1973 and 1975. Ethernet's starting speed at 3

Table 2

 2 Firm's A Resources Orchestration Strategy

	In 2006, firm (A) merged with a well-known American firm to form a giant in
	telecommunications industry. This merger gave firm (A) access to a wide range of knowledge
	embodied in firm research laboratories. From the accessed knowledge, research on
	modulations format, PHY chip and marketing trends that enhance firm's certainty about
	technological trajectory and timing of Ethernet solution introduction.

  Mars 2013: the introduction of a revolutionary Network processor that enables services from 100G to 1TB (100G and 400G tested while 1TB is to be tested) 9. 2013: the introduction of photonic service platform.

	1. End of 2005: Acquisition of a big name (Loumi) in optical networks and 10 Ethernet
	solutions.
	2. September 2007: 100GET project starts
	3. 2007: acquisition of Blue Networks (SME) that manufacture networks processors
	necessary for 100G solutions.
	4. Nov 2010: Demonstration of PHY chip.
	5. 2010: End of 100GET.
	6. 2010-2011: Change in management had delayed decisions on product development
	level.
	7. Mars 2012: introduction 100G solutions that support for Metro/regional/core
	networks.
	8.

Table 3

 3 Firm's B Resources Orchestration StrategyThis is illustrated by product line manager in firm B:"the differentiation is where you invest in your business because ….in the context of big organizations…..there are different areas in which you can focus in your strategy and within (B) there is a tendency and preference to go the evolution from Radio base-stations, …….whereas if you look at other companies like Ciena there are dedicating on transport only …… but the decision to invest is crucial… if the organization decide not to invest for making a product you will see the effect on your revenues ……because the time to take a decision to have this product is crucial if you want to .. but from an (B)'s point of view, it was a big discussion to say do we want only going in one direction rather than playing on the different aspects of the technology you have to see it in this context and as I said from the beginning yes we have been late because the decision was not to invest initially but then we talked according to the pressure that we had from our operators need this solution because they wanted to have this solution from us" (Firm B, product-line manager). (For details on each firm strategy, see table 3 and figure3).

								Photonic Service
								Platform
								100/400 Gb/s
			Acquire Blue					network
			Networks					processor
								100G Ethernet in
		B						Long-Haul and
	Acquire Loumi				Introduced PHY Chip		Metro Area
				Components			
				Ecosystem			
				100GET				
	2005	2006	2007	2008	2009	2010	2011	2012

  1. 2007: Firm C was created as a JV between two subunits of two leading telecommunications equipment providers. 2. September 2007: 100GET project starts. 3. In 2008: acquisition of GF a SME that builds carrier-class Ethernet transport systems. 4. 2010: acquisition by a leading telecommunications equipment firm of SME that develop NPU in firm's C ecosystem of component manufacturer. While Firm C could buy this component from outside but it undermined its plan to enter 400G solution later which mean a solution which is dead before it is born. 5. 2010: End of 100GET. 6. 2011: Firm C invested funds in SME to benefit and co-develop from its PHY chips. 7. 2011: Combining Ethernet solutions with parts from other companies. 8. 2012-2013: Divestiture of Optical Division.

Table 4

 4 Firm's C Resources Orchestration Strategy

  1. 2004: acquisition of MP specialized in carrier-class Ethernet technology.2. June 2006: acquisition of Maz Networks (USA) to enhance its competencies inWDM that economically scales from small metro core to regional networks which constitutes a step to go beyond metro network to regional ones.

	3. September 2007: 100GET project starts.
	4. April 2009: NPU from Y technologies has been deployed in firm's D existent
	platform.
	5. 2010: End of 100GET.
	6. September 2011: PHY chip from P solutions has been integrated into firm's D
	existent platform.
	7. 2011: Introduction of 100G Metro/regional solution with technology totally different
	from one studied in 100GET but which is more efficient.

Table 5

 5 Firm's D Resources Orchestration Strategy

Table 6

 6 

		NPU from Y
	Acquisition of	technologies
	Maz Networks	processor
			100G Ethernet in
	D		Long-Haul and
	Acquire MP		Metro Area
		Components
		Ecosystem	PHY Chip P
			Solutions
		100GET

presents four strategic patterns corresponding to the four partners involved in the project. (For details on each firm strategy, see table 5 and figure

5

).

Table 6

 6 Innovation Speed Patterns In Coopetition Project

Table 42

 42 Mains Results and Implications to Coopetition Theory (Motives)

	Source Author

Table 43

 43 Mains Results and Implications to Coopetition Theory (Implementation)

	Source Author

Do you want to add something or is there any point that we haven't discussed in this interview and you want to discuss it. Thanks for your participation Theme:

  4.1. The Content and Objectives of the Project Partners: 4.1.1. Who was behind the idea of project? 4.1.2. What are your objectives of project? 4.1.3. Tell me about the history of project? (Important events in its life, any unexpected event) 4.1.4. How were you organizing the work in project? Geographically Centralized or decentralized? 4.1.5. How did you interact with other subprojects? Directly or indirectly? how did you share information among the subprojects? What are the mechanisms used for information sharing among subprojects? 4.1.6. Was there any legal framework that covers the project? What was it? Was it strict or flexible? Have you met any legal concerns through project life? 4.1.7. More importantly, how did you manage the assembly of subprojects final results? 4.2. Competencies Side: Exploration and Exploitation 4.2.1. Were all technological requirements for achieving the project objectives were available at the beginning of the project or you have had to do more research together to get them ready? Was there any in-depth research? 4.2.2. What was the contribution of each partner for project? Have you used any proprietary patent (or any intellectual property) or any partner did? How did you organize the use of these patents in the project? Did they have any impact of the results distribution at the end of the project? 4.3. Importance of Innovation for Firm at the Technological and Market Level 4.2.1. What were the results at the end of project A? 4.2.1. What was the project's contribution to your market and technological position? How project altered these two positions respectively? Did it create an added value for your firm? Do you have indicators that measure this impact? What are these indicators? What are the products and services that you have introduced based on the results of this project? 5.1.3. Was there any difference between the products of each partner? Different targeted segments? (Project outputs) 5.1.4. From your point of view, who was the partner that benefited from this project and why? 5.2. Collective Value 5.2.1 What are the results of the project that have collective access and what are the results those haven't? 6. Product Development Side 6.1. How do you organize your R&D activity? Do you have separate department for R and another one for D? 6.2. Before entering into a project, what are the criteria that you have to meet in order to enter a project? 6.3. During the project, did you launch some development work internally? Internal/external components development? 6.4. Who was in charge of linking a research project and development of the product? What are the used mechanisms to insure this link? What the departments were involved in product development? 6.5. At the end of 100GET project, what have you gained from the project? How the project impacted your products' line? What the products that use the 100G technology? 6.6. Are you still focusing on Metropolitan reach networks or you have developed your solution to long-haul reach networks? What are the products that are using 100-Gigabit technology? 7.2. What distinguish your products from other ones on the market? 7.3. How are you related to development or research department in Ericsson? More precisely, how you ensure that market pulse and trends will arrive to the research and development teams? 7.4. If you want to talk about your marketing strategy in this segment, how can you describe it? 7.5. What are the more important markets/clients for you in this segment? For 100G Ethernet solutions more specifically? Competition -Principle competitors for ALU in 100Gig solutions before and after 100GET project: At the time of 100GET project, it was Nortel which is now Ciena, NSN, and the other competitors are coming up from Asia are: Huawei and ZTE. Ciena and ALU for example are driving technology and other competitors are pushing for lower prices. And this is the competitive situation now. Cisco plays a special role, since is coming from router market and started with 100G interfaces very late, it was after 100GET project. I don't know where they are from but maybe they have developed them by themselves. It is a router company and we are more or less switching and transport company. In the meantime, we have also a big router product, which is available since now, many years after 100GET. But Cisco at that time was not a direct competitor in the segment of transport. Meanwhile they have bought CoreOptics and have strengthened their engagement in optical transport.

	5. Value Distribution 5.1. Individual Value 5.1.1. Have you achieved your objectives from this project? What was your party of the results? 5.1.2. 7. Marketing Side 7.1.
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The prisoner's dilemma proposes a scenario in which cooperation between two prisoners is a choice that produces less value for the individual prisoner than in the case of competition. This is because individual

In one continuum approach, firm behaviour can range from complete cooperation to complete competition. Between these two behaviour different levels of coopetitive relationships could arise. Coopetitive relationships displaying stronger cooperation will have more restricted competitive behaviour, and vice versa[START_REF] Bengtsson | Coopetition" in Business Networks-to Cooperate and Compete Simultaneously[END_REF].

Mature structures typically display a set of stable, self-reproducing positions occupied by actors with similar network profiles.

The authors characterize coopetition as a multifaceted relationship which takes place when a supplier, buyer and/or partner is also a major competitor. They differentiate between horizontal and vertical multifaceted relationships which correspond to horizontal and vertical coopetition.

(a) "common benefits" jointly created by the alliance partners from the resources intentionally committed to the alliance, (b) "private benefit cooperation" unilaterally created by the focal firm as a result of cooperation between the alliance partners, and (c) "private benefit competition" unilaterally created by the focal firm as a result of competition with partners .

This means that if a technology was not produced inside a company (i.e., not invented here), the company could not be sure of the quality, performance, and availability of the particular technology[START_REF] Katz | Investigating the Not Invented Here (NIH) syndrome: A Look at the Performance, Tenure, and Communication Patterns of 50 R&D Project Groups[END_REF].

Zollo and Winter defines organizational routines as: "stable patterns of behavior that characterize organizational reactions to variegated, internal or external stimuli. Every time an order is received from a customer, or a decision is made to upgrade a production process, for instance, a host of predictable and interrelated (sequential and/or simultaneous) actions are initiated, which will eventually conclude with the shipping of the ordered goods (and receipt of corresponding payment) or with the launch of the new production system. In spite of the superficial similarity between these two examples, though, the two patterns of behavior present a theoretically relevant distinction. The first type of routine involves the execution of known procedures for the purpose of generating current revenue and profit, while the second seeks to bring about desirable changes in the existing set of operating routines, for the purpose of enhancing profit in the future. The latter are traditionally identified as search routines in evolutionary economics[START_REF] Nelson | An Evolutionary Theory of Economic Change[END_REF], and are here regarded as constitutive of dynamic capabilities"(Zollo and Winter, 1999: 12).

Researchers recognize that their own background shape their interpretation, and they position themselves in the research to acknowledge how their interpretation flows from their own personal, cultural, and historical experience.

A case is defined as "a phenomenon of some sort occurring in a bounded context"(Miles and Huberman, 1994: 25), which highlights the importance of context definition in case study methodology.

Since 2011, the Celtic cluster is called Celtic-Plus. We use consistently the two terminologies.

This solution is called Quarter Phase Shift Keying (QPSK) solution with coherent detection that is basically the standard in the industry today.

Enabling technologies are mainly technological processes-for example, techniques, tools, methods and equipments, which allow multiple downstream markets to be satisfied.

Note in this regard that some companies that we have put as an example in Figure2may belong to two or more stages of the value chain. This is the case of Alcatel-Lucent which is positioned on steps 1 and 2.

The end-to-end principle is a classic design principle of computer networking which states that application specific functions ought to reside in the end hosts of a network rather than in intermediary nodes, provided they can be implemented "completely and correctly" in the end hosts(Saltzer, Reed and Clark 1984).

European Technology Platforms (ETPs) provide a means to foster effective public-private partnership which involves public research, industry, financial institutions, users, regulators and policy makers.

In fall of 1999, a team of engineers at Nortel had introduced in Telekom

a new optical transport demo was the industry-firsttransmitting 80 Gigabit/s of data over a single wavelength of light across a span of 480 kilometres opening the road to develop coherent technology.

PHY chips: its function is to transform signal from digital to analogue and from analogue to digital. One important feature of this chip is its capacity to support different modulation formats. Modulation format used to transport 40G is not the same as one used to transport

100G. The choice of modulation format is based mainly on efficiency aspects.
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Research Objective: Identifying the determinants of emergence and success of coopetition. Research approach: Case study. Case type: Embedded (type 2).

Case Boundaries

Case unit: the cluster Celtic-Plus which regroups members' firms. Subunits are the projects between competitors to analyse the coopetition strategy of the firms. Number of interviews: 15 semi-structured interviews. Interviewees: Cluster board, member firms and coopetitive projects. Duration September and January 2011/12. Interviews' Average length: 1.5 hour.

Table 31 First Phase Summery Source Author

Data Collection and Analysis

Data collection

This research is of a qualitative nature, aiming to understand the studied phenomenon. It is based on a case study methodology [START_REF] Eisenhardt | Building Theories from Case Study Research[END_REF][START_REF] Yin | Case Study Research: Design and Methods[END_REF] that is useful to the in-depth understanding of the phenomenon and to cover contextual conditions that are relevant to the phenomenon under study. The Cluster Celtic-Plus brings together competitors: key European

The Art, Practice and Politics of Interpretation and Evaluation

In this section, we presents the two data analysis activities related to interpretation i.e., data display and conclusion drawing/verification, in addition to how we insured validity of these research conclusions.

-Data Display

As we have seen above, data presentation is an important step because it permits to understand a situation or a phenomenon, to draw conclusions and actions [START_REF] Miles | Qualitative Data Analysis[END_REF]. These a number of data presentations forms but the most used form to present qualitative data is the narrative where we use chunks of text to justify an argument.

Chapter Summary

In this chapter we presented our research method and research field. In the first section, we highlighted the main elements of our research process and justified our methodological choices. Figure 39 summarize this research process. Source (Royer and Zarlowski, 2007: 152) The contours of these steps are difficult to identify a priori. With hindsight, it is now possible to present the architecture of our work.

1) Research theme:

The phenomenon of coopetition that combines two contradictory relational modes, i.e., cooperation and competition, offers an interesting perspective to study and to analyse its impact on involved firms. The Project A designed and verified new networking concepts and physical layer technologies for 100 Gbps Ethernet-based transport networks.

Project B (Call 5)

In order to validate the innovative concepts defined and elaborated during a previous project B, this project proposes to implement the Security Assurance Cockpit developed by the project in a Pan-European Test bed scenario involving several operators. Project C (Call 5) Project C will develop, optimize, and evaluate the IMT-Advanced compliant technologies building on the research results of the EU FP6 previous 2 projects and the current status of discussion in ITU-R. Evaluations will take place mainly by software simulation. In addition, a demonstrator will be developed to illustrate key new functionalities. In addition, Project C registered as External Evaluation Group at ITU-R. Authors: André NEMEH and Saïd YAMI Abstract: Collaboration helps firms to acquire resources that can't be obtained via other sources. Continuity and complementarity between firm's and relational resources has been highlighted as an important determinant of firm's ability to benefit from collaboration. Firm's management of its resources and capabilities is essential in determining its actual and future gain from collaboration. In coopetition, this issue is vital as firm's failure in harmonizing its Gigabit/second edge router and Firm A shifts strides toward higher capacity optical systems 400 Gbit/s.

At the project level, the project coordinator was well informed on three elements: What Firm A needs exactly from the project, competition in the market and the capacity of each competitor in terms of development capacity and ambition from the project. While information on the two first aspects is easily obtained, the third aspect needs experience and complex analysis of competitors' R&D and product development strategy. At the same time, the project coordinator was ignorant about product engineering (different components) and marketing aspects (marketing campaign, date of product launching, etc.). This is justified by the fact that each component developer in Firm A considered its components as the most important part of the product and under-evaluating others' contributions. Individuals from the product development and marketing departments were involved occasionally in the project.

We add to these aspects the coordinator experience in similar projects with competitors and his achievement at the level of the firm which gave him legitimacy.

The following verbatim illustrates the knowledge scope of Firm A project coordinator:

"They (firm C) are doing research and let the research work to be done by partners because they have not that much development power in their company. Now it is gone as I think so but at that time they had some development team but they were not as large as it is firm A. And for this reason, we can start very earlier to concentrate on the product". The objective of this thesis is to understand how R&D projects among rival firms impact their innovation capacity and consequently their competitive and technological position. This understanding will have a positive effect on the strategic vision of this type of projects and how firms manage their portfolios of R&D projects.

Firm B Managers' Attention

Your experiences and opinions will help me to answer these questions and to advance my doctoral research. (co-supervisor). The objective of this thesis is to better understand the dynamics and the process of value creation (knowledge) in the R&D projects between competitors in a European cluster. I am responsible for analyzing the functioning of these projects. After studying the R&D projects in the cluster Celtic+, I found that there are a number of projects between competitors which serves my research objective.

General Information

As Celtic + cluster is rich of this type of projects, I am interested, if possible, to do interviews with administrative team of Celtic+. The duration of these interviews will be about an hour for each of them and will discuss issues related to such projects and their operations.

Benefiting from the experience of the members of the core organization & core group, these interviews are going to support my research and give me a clearer idea on this type of projects. I hope you will give me the access and chance to meet and talk with the administrative body of Celtic+. 5 sub-projects: 
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