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Introduction� : 



Our paper deals with the dynamic interaction between individual ties and organizational relationships. Although our empirical data concerns cooperation agreements between firms and French research teams in engineering sciences, we think that our framework can be used to analyse other agreements or contracts (subcontracting, joint-ventures, etc.). Precisely, we suppose that creative knowledge environments are built and reinforced by the dynamic interaction between the individual and organizational levels, not only in R&D activities but also in several social activities. 



Of course, the science sphere is particularly interesting to observe the overlap between the public and the private sectors (P. David, B. Hall & A. Toole, 2000) and the relationship of university, industry and government, which provoke internal transformation within each of the spheres (H. Etzkowitz & L. Leydesdorff, 2002). One major recent evolution is the emergence of “entrepreneurial scientists”, who are embedded in the two spheres, the scientific sphere and the economic area. H. Etzkowitz recognized in 1998 that “a complex web of relationship has grown up academics, university originated start-ups and larger firms. Often the same academic scientists are involved in both types of companies, managing a diversified portfolio of industrial interactions”, (p. 823) or more later that “Remarkably, even those who leave academia retain ties” (p. 824). So, the individual level, typically the personal scientific carrier and the organizational level as the public incentives (The Bay-Dole act, for example) are completely involved. Now, R&D activities need to combine several aptitudes, which can be acquired in cooperation with a different organization than his one. The PhD students who conduct their thesis in cooperation with industry develop this new aptitude to collaborate with other organizations (V. Mangematin, 2000).



Knowledge is not only embedded in people, it is also for a part embedded in social networks. The personal relations of the researchers are a part of their scientific and technical capital. They also more generally constitute their own social capital, including scientific and technical knowledge but also information about other people’s knowledge, equipment mastery or team’s capacity.



Method and data



We have collected the description by several participants (the scientific leader, an engineer, another people in the research team) of 130 collaborations between some research laboratories (19 teams) belonging to the French National Centre for Scientific Research within the “Engineering Sciences” department, and some firms (81). Questions were concentrated on the genesis phase (who ? where ? when ? why ?) and on the contractual period (how many people involved ? where ? which tools ? which subject ? which objectives ? why to stop or to continue ?). With the information collected through interviews, we have written stories of the 130 collaborations in several phases (genesis phase, first contract, future of the participants, second contract, and so on). Our objectives consisted in identifying the periods during which the people and their social networks are central as compared with the ones when decisions and contracts are more essential. To do so, we also ask about the future of students who where involved in the collaboration. We use here the 130 stories and some extracts of interviews to illustrate our analysis. 



Theoretical Framework 



In several publications, M. Grossetti and I (Grossetti & Bès, 2000, 2001, 2002) use the both complementary notions of “embeddedness” due to Granovetter (1985) and the notion of “decoupling” due to White (1992) in order to describe the evolutions of exchanges between the participants. Granovetter (1985)'s static notion suggests that some find of economic actions (in finding a job, in choosing a subcontractor) depends on social structures. It’s as if personal relations were more important, even if they are less visible, than formal links between organizations. For White (1992), the “embeddedness” notion refers to the lack in autonomy of a particular market in relation to other markets. Personal relations between the people can influence the organizations. But the influence is not necessarily immediate, it can be come from previous organizations : two people met them in a particular situation (family, university, friendship) and after a while reutilise this personal relation in a different context (work exchanges for example). It is a dynamic embeddedness (call embedding process, see Grossetti & Bès, 2002) from the first interaction framework (family, university, ..) to the second kind of activities (exchanges in work). In time, dependence between these both frameworks may increase, to the point where one of them dissolves in the other one. Conversely, a decoupling (notion due to White, 1992) dynamic is the reverse of the embedding process. It exists when an interaction framework becomes autonomous from one, which it derives from. 



Some individual actions and collective decisions contribute to reinforcing the embedding process or the decoupling one. The first process, called “personification”, is reinforced by the individual work, some efforts to recognize individual contribution (publication, copyright, price for example),by non-professional activities and by informal contacts. These actions are not possible without exchanges but they don’t engage directly the firm in which individual works and the economic partners of the firm directly. Conversely, it is possible to identify three kinds of decoupling processes : first, “collectivisation” is the result of explicit task division between participants in a project and of information sharing. The second decoupling process, well documented in the economic literature, consists in seeking the best legal agreement for an exchange, which we call “formalization”. Contracts contribute to providing frame for both individual action and collective action. The third process, which we call “materialization” is the action of all technical devices or materials that allow joint work.  



We have drawn a table for summarizing this framework : 



Tableau � SEQ Tableau \* ARABIC �1� : Processes of Embedding/Decoupling

Embedding (individual involvements) �Decoupling (collective exchanges)��Personification�Collectivisation��Authorship�Materialization��Extra-professional activities�Formalization��

Of course, in actual fact, these various processes are always simultaneous and permanent. But, fairly soon (a few months or some years), it is possible to identify the most important kind of interactions at individual and collective levels. We suppose that in the embedding process, the people are more autonomous that in the decoupling phase. It is as though their exchanges, relations or involvements are more essential than the contracts signed by their employers. At other times, the decoupling processes are most important and the people act for the collective.



The paper is now concerned by the use of this framework in the specific case of scientific collaborations, in order to explain how creative knowledge environments emerge. We propose to describe precisely the various processes during a standard collaboration. 



To start, we will present our corpus in regards with average durations and lengths. This statistical part is used to reveal the problem in the conditions of renewing the contract : why some contracts are repeated in time while others are stopped despite the first results and the individual goodwill ? In the second part, we describe the successive individual and collective involvements in a type of cooperation between a firm and a research laboratory. We will conclude about the creative knowledge environments. 



Life Cooperation in our corpus 



Out of 119 collaborations in a total of 130, we have collected starting and finishing dates. In this sample, 84 were finished with an average duration of 5,5 years whereas 35 were always active, with an average length of 12,26 years, when we concluded the empirical study (in 2000). Thus, if we suppose all the cooperation finished in 2000, they would have an average duration of 7,5 years, that is more than 2 PhD and at least, more than two successive contracts�. One notes, with our digits, that partners renew in average the first contract at least once. 



Table 2: Number of finished or active collaborations

Term state in 2000�Number of collaborations�Mean duration or length��finished�84�5,5 years��actives�35�12,26 years��No information�11�********��TOTAL�130�7,5 years��

In distinguishing the active collaborations in 2000 and the ones which are effectively finished, it is possible to build, for the 119 collaborations, two bar charts indicating the dispatching per duration or length. The results give : 

 

Figure � SEQ Figure \* ARABIC �1�:Length of active collaborations in 2000 

� 



For the 35 active collaborations, let’s remark firstly, that there is no duration lower than 3 years while at the contrary, two collaborations are very long : 35 and 41 years. Among these 35 collaborations, two subgroups emerge : short collaborations (between 3 and 9 years’ length) are in number of 17 while there are many collaborations (in number of 18) higher than 12 years. If we take the period of 3 years as mean duration, corresponding to the funding to a thesis, let’s remark that 27 out of the 35 collaborations have durations which are not a multiple of 3, that doesn’t correspond to the exact renewal of some contracts, for 3 years. These collaborations automatically include some non-contractual periods. 



Idem, for the finished collaborations, we have collected following information about their durations. 



Figure � SEQ Figure \* ARABIC �2� :Durations of finished collaborations �

Finished collaborations include many short collaborations which comprise only one or two contracts : 22 went on for 1 to 3 years maximum, 36 between 3 and 6 years. There are 26 collaborations for 6 years. For all these finished collaborations, we also obtain an important number, which doesn’t correspond to a succession of contracts for 3 years, but includes also non-contractual periods. What happens during these periods ? Which involvements between the partners are determinant ? 



Description of the development of a typical collaboration 



A cooperation between a CNRS research laboratory and a firm is a series of several contracts� involving two same teams one in a research laboratory and the other in a firm, concentrated on one same problematic : even if people change from T0 to T5, they recognize a relational continuity (either scientific or individual). It is characterised by a period of meeting between certain partners (before T0), then by a period of negotiation for the first contract (between T0 and T1), followed by the contract itself (between T1 and T2) with the involvement of engineers, researchers, and students, then by a period more or less long without contractual engagement (between T2 and T3), then after a new contract (T3-T4) and so on until the end of cooperation. 



�Let’s present the development of a collaboration with the following diagram in distinguishing contractual phases and non-contractual periods. Our main hypothesis is that, during these phases, individual implications and collective involvements are articulated in different ways.

Figure � SEQ Figure \* ARABIC �3� :Successive stages in a collaboration



Let’s now describe the various involvements in each stage. 



What happens before the collaboration ? 



Before T0, two people (3 or 4 but not more) meet each other in different contexts (44% by personal networks, 38% in scientific areas and 18% by institutional initiatives�) and begin to consider the opportunity to cooperate : they begin to exchange some information about activities of each one : they often refer not only to their personal activities but also to team’s activity or to firm’s strategy. 



The first contact is rarely in the laboratory (case of research laboratory visit) or in the firm but in another place (congress place, place of extra-professional activities or of scientific meeting). It can be also a phone contact or an electronic mail. During the first discussion, the both initiators consider rapidly a common subject that is a problem to solve (in the case of firms) or a scientific way to explore (case of Public Establishments). The subject is the first question negotiated between the two parts then it will be refined step by step for several future adjustments. 



Situations, where the subject is not fixed rapidly are uncommon : it is the case when the PhD student obtained agreement to conduct their PhD in a firm without discussing before hand about subject. 



In cooperation’s genesis, individual relationships prevail over the collective one’s, they are very “personificated” and concern very little the two collectives. For example, if the both protagonists meet each other through scientific publications, they don’t refer much to the collective reputation of the research laboratory, they rather use individual reputations. Each one of the both initiators talks about himself without knowing if his own organization (his hierarchy, his colleagues, his students) will sustain this initiative. 



The process of embedding is dominant in this genesis’ phase.



- What happens between preliminary contacts and the signature of first contract, between T0 and T1 ?



Between first contacts and the signature of one contract, some talks, discussions or search for funding taking place that don’t automatically provoke the signature of a contract. Of course, first individual discussions don’t predict involvements between the both collectives. Moreover, some formalized collaborations in contracts begin by free research services proposed by a researcher, who foresees the opportunity to diffuse his work and to refine his research program in regard to the firm’s expectations, and so on. 

 

In this period, both collective processes are progressively concerned : a “formalization” process for cooperation and an “organizational” process within the two collective organizations (above all within the research laboratory, which is the service provider and has thus to mobilize some resources) : 



the “formalization” process of contract implies the both organizations : in firm, series of functional hierarchy (service, management, etc.) has to sign contract and to give its agreement for different clauses (sum, delays, software and discovery property, handing out of reports, etc.) and in the research laboratory, the same implication to different steps is necessary (laboratories management, CNRS). See the publications from M. Cassier (1999). In practical terms, negotiation takes place during meetings (and indirect contacts) when the interest of the both collective partners is used as justification for negotiation about any contract point. Students are not present at these first meetings. Contract’s negotiation takes place in some meetings to one of the both partners (at the laboratory or at the firm) and in presence of other people than the team’s manager (laboratory’s manager, service chief for example). Precisely, first visits in laboratory or in firm are used to evaluate potentials in each collective organisation : one visits laboratory installations or those of the engineering department in industrial establishment.



b) at the same time as the formalization of contacts, work organization takes place. Within the team, it’s necessary to mobilize human resources to go through with the contract : search for students (PhD student, graduate students, students from engineering High School), implication of a researcher in second rank, who will supervise the daily work (may be, he can prepare a State PhD), choice of the thesis supervisor in selecting this collaboration as central in his own program, first discussions to implicate other researchers, and so on. In firm, one or two people are approached to follow progressive results, obtained by the laboratory. It is thus the beginning of a sort of “personification” in collaboration : that means implication of individual actors, who belong to the collaboration for a while, and not only to one of the both organizations. 



At this moment, search for a PhD student can be difficult if job market is flourishing and if post-graduate students or students, registered in Engineering School have facilities to find a job : “the number of engineers students who make also a post-graduate in parallel with their third year, depends on the state of the job market” (researcher). When the state of job market becomes more tense, the number of candidates for a thesis increases. The future location of PhD student during the thesis can be a reason to refuse this proposition (in our corpus, we find several cases of expected people who decide then to renounce to the thesis). 



Often, PhD students have obtained the graduate degree with their thesis supervisor and consider the post-graduate as the first year for thesis. During the graduate’s year, they did make a bibliographical research for doing synthesis of literature. 



Between the both partners, negotiations are concentrated principally on presence/absence of a PhD student and on financial amount, that comprises or not funding for a thesis and possibly a contract for the laboratory. To search of thesis’s funding is an important phase : the choice of financing in potential variety (Grants for students in Engineering School, Research Allocations, Grants for foreigners, Contracts earnings, specific Grants paid by some Public Establishments) has some effects on achievement of the contract : for example, on the location and on the scientific “freedom” for the PhD student and for his thesis supervisor and also on the kind of reports and accounts due to the industrial partner : “if it’s a Ministerial Grant, we are more free, we don’t depend on the industrial” (thesis supervisor).  



Sometimes, the thesis supervisor already has an opportunity for funding and he looks for a student, at first among his own, then if is short of candidates, extends his search to his laboratory, University and so on. Sometimes, the post-graduate student contributes to the writing of thesis project and to search for funding, with assistance of thesis supervisor. 



To summarise, this phase is rather dominated by looking for collective involvement and during this period, people are always “interchangeable” : in some cases, first PhD student interested decided to withdraw and is soon succeeded by another ; in an other cases, the researcher who initiated the cooperation, was not the one, who carried out the contract. 



The “decoupling’s” processes are dominant at this stage of search of a contractual agreement. 



What happens during the contract, between T1 and T2 ? 



At the beginning of the contract, involvements are rather individual, although carried out within a collective organisation. So, at the beginning, time spent looking for by each participant looking for appropriate literature, to write some of the program’s parts, to elaborate numerical tests and other investigations, is essential for an effective start to the cooperation. 



Within the scientific team, a division of tasks and of work takes place, which is similar to any scientific work : thesis supervisor helps his doctorate regarding methodology coordinates work of his team with “routines” specific (weekly meetings or informal discussions), he participates in successive meetings about the contract : the “secondary” researcher focuses on daily follow-up of the PhD student  and gets more or less involved in the project ; the student is relatively independent in choice of his method, of his tools and of his bibliographic references. At the beginning of the thesis, he often has a professional project in mind, which will partly affect his student’s behaviour : becoming well-known in the firm or in the laboratory, publishing or not, teaching in parallel or not. 



In our sample, the mean academic research team, involves a little more than 5 permanent (5,36 with a standard deviation of 2,18) and 4 PhD Students. The manager of this team is Professor or CNRS Director and he is supported by other researchers and equipment experts, in any cooperation. If the contribution into the project of these experienced people is undeniable, we were surprised by the existence of intermediary persons (in particular PhD Students), essential for cooperation but less often mentioned in the studies of these contracts (except by Mangematin, 2000). 



These particular individuals for a time embody relationship between a laboratory and a firm : students doing work experience placements in firm, PhD students working on common topics with a grant from the firm, researchers being on transfer to a firm or on the contrary, firm members being for a time in the laboratory. For a time, these people belong to both the organizations. One could say that they belong to cooperation’s organization and to cooperation project. In more than 9 cases in 10, cooperation is based on the work of these intermediate people.



For 104  collaborations – in a total of 130 – we obtain reliable information about the duration of cooperation and the number of PhD Students. The distribution of cases gives following results :



Tableau 3 : The PhD student in the cooperation 

number of cases �Number of PhD students�Mean duration (in years)�standard deviation of the mean (in years)�stat median (in years) ��24�0�3,95�3,39�2,00��37�1�4,41�1,64�4,00��12�2�6,33�2,39�6,00��16�3�10,06�2,45�10,00��5�4�14,60�1,52�14,00��3�5�21,00�4,00�23,00��2�6�21,00�1,00�21,00��1�8�27,00�0,00�27,00��2�10�29,50�4,50�29,50��1�13�40,00�0,00�40,00��Total = 104�Total = 197�Total Mean = 7,83�Total standard deviation = 5,51�Total median = 5��

23% of cooperation do not imply a PhD student : the subject is not adequate for a PhD, the duration is too short or the partners would not like to finance a student. 77% of cooperation need one or several PhD students. The number of students is dependant on the cooperation duration because the coefficient of correlation is 0,8968. A cooperation is a chain of successive PhD. 



In interviews, two major specific attributions to the PhD student were identified : the management of time and space for the collaborative project. In this period, he works in a collective and hybrid context with researchers and engineers. This situation is appropriate, for the student and for all the members of the project, to link new ties into scientific community and into industrial sphere. 



Although leaders are not entirely investigated in the project, some collaboration involve several kinds of dedicated persons : training people, dedicated researchers or engineers.  In these cases, there is a complementary of the different individual knowledge, as mentioned in the following table :  



Tableau 4 : The dedicated workers in the cooperation

Dedicated workers�Number of stories�In pourcent ��None�10�10,4 %��Without PhD student but with another dedicated worker�10�10,4 %��            With a student doing a training period	�9���            With an engineer from the firm 

            working in the laboratory�1���With a PhD student at least�76�79,2 %��            Alone�33���            With students doing a training period�23���            With researchers, engineers and 

             students doing a training period�9���            With researchers, and students 

            doing a training period�6���            With researchers and engineers�3���            With engineers and students 

            doing a training period�2���Total�96�100 %��Uncoded stories*�34���* the information was too imprecise to code it. 



When there is no PhD student in a cooperation, a student doing a training period is involved in 9 cases to 10.  At the opposite, when there is at least one PhD student in 43% cases, another student doing a training phase, is also concerned. 



Sometimes, some DEA students also participate in the work of the team : in this case, they deal with a prospective aspect or they draw up a synthesis from the literature about a topic different from the one researched by the PhD student or they try to use another method. 



In the firm, as a general rule, one person is the main correspondent of the researchers, he was trained as an academic (sometimes even in the same laboratory he cooperates with or in the Engineering School the laboratory is associated with�) and he keeps in touch with publications in his scientific area. Sometimes, above all in major companies, the person is assisted by somebody else. In such organisations, there is a research and development department, which conducts its own research and which is involved with several public laboratories. Conversely, in small firms, employees do not so precisely follow up on the work of scientific people. 



Gradually, the more the contract is carried out and simultaneously the thesis progresses, the more the collective aspect overtakes the individual relationship. The consequence is the prevalence of two “decoupling” processes from the prior individual relationship : 



The first aspect, the “collectivization” of cooperation, includes task division, within the team, writing intermediate reports, which are the first written traces of the contract, and also meetings between participants which encourage information sharing and circulation to the collective. 



The contacts between the people involved in the contract (the PhD student, a researcher, the thesis manager, one or two engineers) are extremely variable from one cooperation to another (frequency, intensity, meeting organization, nature of exchanges, and so on) but they essentially use the students to act as the interface between the two “worlds”. The contacts between the various partners are quite intensive at the beginning of the contract as well as in progress meetings or at the time of report transmission. 



For the first contract, industrial partners have to make efforts to explain their specific technical constraints in comparison with the subject of the research (content of materials, working mode in the production line, production size) in order to help researchers “translating” the industrial problem into a mathematical model. 



Regular meetings take place either quarterly, or two or three times a year, during which researchers present the scientific method used to solve the problem and the first tests. The successive reports are first drawn up by the PhD student while the thesis supervisor and another researcher are responsible for the final writing of the reports; In these meetings, engineers have to confirm the pertinence of the choice of these methods : generally speaking, the industrial objective is to improve the quality of production (robustness, weight, rapidity, materials elasticity). The subsequent meetings adjust the objectives of both parties and above all validate the scientific method chosen by the researchers or not. 



The “materialization” aspect of the cooperation becomes increasingly important as parties first exchange materials (software, first numeric codes, samples, results, photos, and so on), develop scale models in the laboratory and make equipment specific to the contract available to each other (carrying out specific experiments, buying machinery, producing particular tools, …). These work resources are not directly associated with the first users or buyers, they become available for others users : it is often the case for the software, which circulates within laboratories between PhD students and researchers.  



But the both “embedding and decoupling” processes are intertwined in this phase : the personification in the contract enables a wide range of opportunities in terms of relationship : in working on the contract subject, the PhD students move within firms, takes part in conferences and creates new relationship in both the scientific and the industrial spheres. Other people, dedicated to the cooperation (see Table 5), act as an interface between partners, and also create new contacts with other researchers and engineers. At the end of the contract, the individuals, feel more free towards their organization and able to transfer this relationship to another sphere of activities. 



What happens between T2 and T3 ? 



This phase is dominated by the individual level because of the individual capability to take initiatives without collective decisions. Typically, at this stage, people endeavour to promote themselves by using the results obtained in the contract or through their new contacts : people try to publish the findings or the specific method in various forms (technical memos in firms, working papers in laboratories, scientific syntheses for a public partners). At the end of the contract, PhD students write their theses, researchers consider the opportunity to publish in respect with the contract, firms can decide to patent and team managers may look for other partner in order to industrialise the method or to validate it in another industrial sector. 



First, papers will be presented in conferences jointly written by the PhD student and the thesis supervisor, by a researcher and one or two engineers. Then, one or two articles by various authors may be published in journals, according to the agreement between the two parties and the usual practices in this scientific field. 



The individual level is therefore predominant in so far as the PhD student is looking for a job (whether in the continuity of the project or not, whether in the same firm, in the same laboratory or not). Besides, the engineers focus to thier own projects and my integrate the results of the contract’s results. Generally speaking, in Engineering Sciences, signing contracts reinforces the position of the scientist in charge, within the laboratory, but also within the University and within the CNRS. 



At the end of the first contract, a part from isolated cases, partners have acquired a certain amount of confidence mutual, in part explained by the individual and collective acquisition of knowledge on the subject itself but also on the partner’s organizational culture. Researchers and engineers were faced with the individual aptitudes of each participant (the quality of the thesis, for example) as well as of both organisations’s routines (technology management, importance of the research and development activities, patenting policies). 



When comes the time of establishing another financial agreement, collective involvement appears essential in reinforcing individual relationships. One is in the same situation as before, between the first contacts and the negotiation of the first contract.



The participants in the first contract now have the opportunity to repeat the contractual phase. This depends on their new professional positions, on the new and future strategic policies of their respective organizations and also on the availability of students.



When the cooperation continues, new negotiations are started for the future phases between both protagonists : not necessary more shorter, for the same problems emerge (lack of students, funding) but the subject and the problematic are not so much discussed because they are often in the continuity of the first scientific problem. It is also easier to obtain organizations’s agreements (above all in research laboratories, above all if the thesis was completed) while the first contract is used as an argument for continuing the partnership.



What happens at the end of the collaboration ? 



During a cooperation, participants move : students, who have finished their courses, look for a job. On the other hand, generally speaking, the same scientific leader is involved in the cooperation, responsible for the completion of the contracts. However, in some cases, responsibilities can be handed over by team managers to former PhD students, who later will sometimes became the manager of successive contracts. In firms, engineers change positions more often than researchers and may change during the same cooperation. This turn-over is not necessarily felt as a problem if the team has developed a culture of information sharing.



During cooperation, all the participants create new ties with each other and they can use these new ties in their future work or in other activities (family, extra-professional activities). In our case, some collaborations between scientific teams and firms can arise from social ties created in other spheres and lead to new individual relations in return. From an analytical point of view, this transposition creates indirect links between two spheres of exchanges, which may in practice be very distant.



One example we could mention are the cases of the PhD student getting a job in the firm where he did his thesis : he has built individual relations, themselves embedding in both organisations, which decide to hire the student. This decision probably reinforces the individual and collective involvements between the both organisations : a new student is engaged in the new contract and the former is now responsible for following-up future contracts. So, the existence of a cooperation between a research laboratory and a firm promotes the recruitment of students in the firm and the complementarity between internal and external research (J.P. Beltramo & alii, 2001).



In the second case, the embedding-decoupling process can be illustrated by exchanges subsidiary to contracts occurring between collaboration leaders : cross conferences between academics and industrialists, joint participation in symposiums, PhD thesis viva voices, submissions to invitations to tender, participation of industrialists to postgraduate courses. These exchanges are open to other collectives (for example, academic teaching, thematic groups) and may lead to further collaborations with others industrialists or scientists.



Our sample includes 4 or 5 engineers who, after collaborations with a laboratory, have applied for temporary secondment in order to teach in the laboratory’s academic institution. The collaboration between a laboratory and a firm in therefore re-invested in teaching activities applied to industry, which, in turn, should attract students towards research within the laboratory. 

�

Conclusion : 

The table below shows the involvements successively occurring during a collaboration :



Figure � SEQ Figure \* ARABIC �4� : “ embedding-decoupling ” processes during a cooperation 



�

In conclusion, we have just illustrated here the perpetual dynamics between the both complementary processes of embedding and decoupling. They exist through the mobility and the sociability of people : mobility leads to changes in organization and sociability leads to create social networks. This dynamics is not specific to the R&D activities but also present in various exchanges.



We support the idea that creative knowledge environments are boosted by fast mobility and dense sociability : the more able individuals are to create new individual relationship and the more organizations are to launch new cooperations, the more new knowledge can emerge. This explanation makes it easy to understand why the innovations are so concentrated in large cities where mobility and sociability are well-known (Saxenian, Powell & Brantley). Indeed, creating an innovative environment in an isolated place in much more time-consuming and the initial advantages of cities in terms of concentration of some activities are gradually reinforced by the people and organisations to be found there. 
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� In our study, there are no contracts longer than 3 years.

� Any collaboration can exist without contract (reception of students, free services) but they don’t belong to our study, which includes the collaborations with systematically a contractual part. 

� See Grossetti & Bès, 2001.

� The network of former students is used to look for a job, to move from a job to another, or to find economic partners. 
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