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The communication of scientific knowledge through the publications of scientific periodicals is organized in a complex and dynamic business ecosystem where convergent and divergent objectives coexist. The purpose of this paper is to study the cooperation strategies that ensure the maintenance and development of this business ecosystem.

Our results show the coexistence of three cooperation strategies: homeostatic cooperation, pressure cooperation and adaptation cooperation. Our study provides two main contributions. First, we now have a new perspective the strategic dynamics of this business ecosystem. We have seen that the publication of scientific periodicals is an expanding community business ecosystem, through the active role of the actors in the different strata of this ecosystem. We also found that these actors can act on different cooperation strategies simultaneously. Second, the identification of three types of cooperation strategies mobilized by stakeholders is also an important contribution to the literature on business ecosystems and to the literature on cooperation strategies.

Introduction

During a seminar in administration, a discussion on scientific journals highlighted the great disparity in the knowledge of the researchers about the business ecosystem surrounding this activity. While most of our colleagues are familiar with major publishing houses such as Elsevier, Sage and SpringerNature, for example, few of them had an overview of the industrial structure, the various players, alliances and partnerships, or even their own market role. Their vision was, for the most part, summarized in the practices put in place by the publishers1 to ensure the scientific legitimacy of their scientific periodical catalogue; peer review, editorial choices made by professors, scientific committee composed of scientists. These discussions generated a strong interest in exploring the issue of the communication of scientific knowledge and related practices from a strategic perspective.

Among contemporary academic disciplines, the library sciences have the best overall perspective of this environment, but their research interests focus on access to and availability of scientific productions, i.e. books and periodicals. In strategy, to our knowledge, there is no research on this specific sector of activity. For our part, we believe that this business environment deserves the attention of strategy researchers for several reasons. First, the communication of scientific knowledge involves a business ecosystem with several sectors of activity and several types of actors [START_REF] Beaudry | La communication scientifique et le numérique[END_REF]. However, our knowledge of ecosystems is rather limited and concerns the company and its immediate ecosystem more than the whole ecosystem linked to an activity, commercial or not. Indeed, most ecosystem studies have a unit of analysis focused on an organization with the aims to lead it. Secondly, technological developments have induced and will induce significant and rapid changes in the strategic and scientific practices of all these actors. We are witnessing a radical transformation in almost real time of the industries and organizations related to the communication of scientific knowledge. It is therefore a perfect environment for those interested in the maintenance and evolution of ecosystems. The interest also lies in the fact that this ecosystem, because approached from the angle of commercial activity and not from the angle of an organization, appears driven by values, paradigms and practices, commercial vs. scientific, that are both different and convergent. Understanding the articulation of these can provide an interesting insight into our understanding of the structuring of scientific practice. Finally, a better understanding of this business environment and the transformations underway can foster informed and reflective practice for researchers in the dissemination of their knowledge.

The business environment relating to the scientific communications shows complexity and dynamism exacerbated by what [START_REF] Beaudry | La communication scientifique et le numérique[END_REF] calls the digital revolution. The picture that emerges is constantly changing thanks to technological advances and innovations. In addition to traditional players (publishers and universities), independent digital distributors, social networks (new distributors and new types of competitors), open access databases (new distributors and new types of competitors), predatory reviews (new types of competitors) emerged and imposed. We are also seeing an increase in publications (multiplication of disciplinary sectors, number of scientists and publications per scientist) and the globalization of supply sources (emergence of BRIC countries).

Books, periodicals and conferences are the three main media chosen by the scientists to communicate the result of their research projects. Most scientific publishers are companies belonging to diversified conglomerates that have these three strategic business areas in their portfolio of activities. Each business area has its own ecosystem linked by business relationships. We focused our study on the ecosystem of scientific periodical production. We made this choice for a simple practical question of feasibility, but also because this media is the most popular within the university community [START_REF] Beaudry | La communication scientifique et le numérique[END_REF]. Through this limited choice, we believe that our study could shed light on the business ecosystem of a commercial activity and could be a first step in understanding a larger business ecosystem, that of the entire diffusion of scientific knowledge. Our objective is therefore to study how cooperative strategies ensure the maintenance and development of a business ecosystem of a commercial activity.

Our study provided two main contributions. First, we now have a new perspective on the strategic dynamics of this business ecosystem: we have seen that the publication of scientific periodicals is an expanding community business ecosystem, through the active role of the actors in the different strata of this ecosystem; we also found that these actors can act on different cooperation strategies simultaneously. Second, the identification of three types of cooperation strategies mobilized by stakeholders is an important contribution to the literature on business ecosystems of a commercial activity and to the literature on cooperation strategies. This paper is organized as follows: we first explain the concepts "business ecosystem" and "cooperation strategy" which will then allow us to present our research design. Following this, we present the results of our research: the configuration of the ecosystem of scientific periodical publishing, followed by a section on the cooperation strategies we observed. We conclude with a discussion/conclusion of the results of our study.

Ecosystem and cooperation strategies

The concept of a business ecosystem is a metaphor borrowed from the field of ecology (biology) where an organization is part of a very large business community. While being easily adaptable in terms of size or unit of analysis, depending on the research objectives, in most business ecosystem studies, the analysis unit is mainly focused on an organization. Indeed, the ecosystem is approached as the environment (actors and cooperation links) surrounding the commercial activities of an organization. The researchers have turned the perspective towards the organization that provides leadership (or wants to provide leadership) on its ecosystem. For example, [START_REF] Moore | The Death of Competition. Leadership & Strategy In the Age of Business Ecosystems[END_REF] explicitly aims to provide leadership for an organization within its ecosystem with the purpose to lead the core business. Most researchers have therefore studied an organization's strategic capabilities according to the context of their ecosystem [START_REF] Abdelgawad | Strategic Leadership and Entrepreneurial Capability for Game Change[END_REF][START_REF] Adner | Value Creation in Innovation Ecosystems: How the Structure of Technological Interdependence Affects Firm Performance in New Technology Generations[END_REF][START_REF] Do | Analysis of Disruptive SIM Technologies Using Business Ecosystem Concept[END_REF][START_REF] Kapoor | Complementarities and competition: Unpacking the Drivers of Entrants' Technology Choices in The Solar Photovoltaic Industry[END_REF][START_REF] Kapoor | Coordinating and Competing in Ecosystems: How Organizational Forms Shape New Technology Investments[END_REF][START_REF] Teece | Explicating Dynamic Capabilities: The Nature and Microfoundations of (Sustainable) Enterprise Performance[END_REF]. [START_REF] Koenig | Business Ecosystems Revisited[END_REF] however, questions the objective of these research projects, which is to ensure that a company dominates an ecosystem. According to him, an ecosystem is a set of different stakeholders where no one organization has control over it. This perspective is interesting in that it shifts the focus from the ecosystem of the leading organization that wants to ensure domination over it to the commercial activity as a whole thanks to different actors who maintain a web of relationships.

This shift brings us to the heart of the dynamics of an ecosystem; cooperation. While Moore pointed out in (1993) that alliances within a network have been the subject of scientific studies without a framework for understanding the ecosystem, it was only in 1996 that he integrated the concept of alliances as an important strategic activity aimed at ensuring the development of the ecosystem through, among other things, industry standards or conflict resolution mechanisms. Some empirical research on ecosystems has indirectly examined the cooperative links between different stakeholders: the business community that make up the supply chain [START_REF] Adner | Value Creation in Innovation Ecosystems: How the Structure of Technological Interdependence Affects Firm Performance in New Technology Generations[END_REF]; firms offering complementary products and services (the complementors ) [START_REF] Kapoor | Coordinating and Competing in Ecosystems: How Organizational Forms Shape New Technology Investments[END_REF][START_REF] Pierce | Big Losses in Ecosystem Niches: How Core Firm Decisions Drive Complementary Product Shakes outs[END_REF]; the influence of business strategies on the ecosystem [START_REF] Do | Analysis of Disruptive SIM Technologies Using Business Ecosystem Concept[END_REF][START_REF] Teece | Explicating Dynamic Capabilities: The Nature and Microfoundations of (Sustainable) Enterprise Performance[END_REF][START_REF] Zahra | Entrepreneurship and Strategic Thinking in Business Ecosystems[END_REF]. However, these research projects do not have as a unit of analysis the cooperation strategies themselves.

Yet, like Moore, we believe that cooperative strategies are fundamental to the business ecosystem maintenance and development. Cooperation strategies are activities aimed at achieving the organization's objectives in a spirit of cooperation and not competition [START_REF] Child | Cooperative Strategy. Managing Alliances, Networks and Joint Ventures[END_REF]. According to [START_REF] Child | Cooperative Strategy. Managing Alliances, Networks and Joint Ventures[END_REF], researchers have studied cooperation strategies through strategic alliances which " … can be defined as any voluntary and enduring arrangements between two or more firms involving the exchange, sharing, or codevelopment of products, technologies, or services" (Gulati, 2007, p.1). However, this definition restricts strategic alliances to business strategies, excluding inter-organizational links that support corporate strategies such as lobbying, equity cross-shareholdings, associations and joint ventures. For the purposes of our study, we wanted to adopt a very open definition of cooperation strategies that could include all the alliances that can coexist within an ecosystem. Also, we retain the definition of Gimeno (2004, p.828) on strategic alliances: "I interpreted the term ''alliance" broadly, including cooperative relationships ranging from point specific code-sharing and narrow marketing arrangements to extensive equity-bases strategic alliances involving joint operations and revenue pooling across many markets." However, [START_REF] Gulati | Managing Network Resources : Alliances, Affiliations, and Other Relational Assets[END_REF] explicitly recognizes all the inter-organizational links that he claims to be subject to the same management principles as the alliances supporting business strategies.

We found no articles that deal specifically with cooperative strategies or network alliances in a business ecosystem context, either in the ecosystem scientific literature or in the alliance network literature. We also found no articles that focus on strategic alliances in the publishing industry. However, there is a wealth of scientific literature on alliances whether networked or not. As [START_REF] Greve | Build to last but falling apart: Cohesion, friction, and withdrawal from interfirm alliances[END_REF] point out, most research on strategic alliances focuses on their formation and the resulting performance (financial, market, innovation, etc.) for the companies concerned. To our knowledge, researchers have not studied the aspects of the structure and dynamics of networked alliances with a unit of analysis focused on a commercial activity. This is why we believe it is relevant to study cooperative strategies that ensure the maintenance and development of business ecosystems.

The case study as a research design

Research design

Our intention is to study how the actors of a business ecosystem with divergent and converging objectives cooperate around a commercial activity. As the complexity of an business ecosystem is important, we decided to choose a unique case study [START_REF] Yin | Case Study Research and Applications[END_REF] for feasibility reasons. We choose the business ecosystem for the publication of scientific periodicals for several reasons. First, we have chosen scientific periodicals, because this medium is the one currently favoured by the university community to promote the results of its research [START_REF] Beaudry | La communication scientifique et le numérique[END_REF]. Second, the wide diversity of actors (commercial, institutional, individual and government) found in what [START_REF] Moore | The Death of Competition. Leadership & Strategy In the Age of Business Ecosystems[END_REF] calls the core of business creates a fertile ground for divergent and converging objectives. This great diversity of actors at the core of business also means that this business ecosystem differs greatly from the ones studied in strategy, which justifies its study. Finally, in administration, we have very well-developed industry profiles on the financial, automotive, biotechnology and many other industries. However, the field of scientific publishing is very opaque.

We have not found any portrait of this ecosystem except in some library studies [START_REF] Beaudry | La communication scientifique et le numérique[END_REF][START_REF] Larivière | The Oligopoly of Academic Publishers in the Digital Era[END_REF]. The diversity of types of actors and the limited information on the ecosystem in the publication of scientific periodicals are elements that contribute to the uniqueness of the case, which is in itself a selection criterion according to [START_REF] Yin | Case Study Research and Applications[END_REF].

We have limited our case to the business ecosystem of scientific periodicals that prevails in the West (Europe and North America). Our focus is on all the actors who contribute to a commercial activity and not to a particular organization. In this sense, our analytical unit presents itself as the cooperative strategies that contribute to the maintenance and development of the entire business ecosystem of scientific periodical publication. The data in our study are from the public domain and cover the period 2013-2019. We analyzed the actors and the links that unite them from scientific literature, professional literature, annual reports, corporate websites and any public information concerning them.

Case profile

We draw the portrait of the publication scientific periodical ecosystem (see Figure 1) based on Moore's model (1996) and the configuration of the scientific periodical's editorial field as presented by (Beaudry, 2011, p.278) [ INSERT FIGURE 1 HERE] According to [START_REF] Moore | The Death of Competition. Leadership & Strategy In the Age of Business Ecosystems[END_REF], the core of the business includes three major players: suppliers, contributors and distributors. In the ecosystem studied, the suppliers are the authors, scientists by profession, most often attached to a university, but sometimes with a research center or an organization. The raw material for this commercial activity is the scientific article, which is the output of research conducted by a researcher or a team of researchers.

Researchers have academic freedom to decide the media, content and timing through which their research results will be communicated. They represent nearly 8 million researchers according to the most recent data (UNESCO, 2015), and they publish approximately 2.5 million articles each year [START_REF] Ware | The stm report. An overview of scientific and scholarly journal publishing[END_REF], all disciplines combined.

To meet this demand, it is estimated that there are about 10,000 publishers offering about 22,000 Englishlanguage periodicals according to [START_REF] Ware | The stm report. An overview of scientific and scholarly journal publishing[END_REF]. This sector is an oligopoly, with the five largest publishers of scientific periodicals holding nearly 60% of scientific periodicals [START_REF] Larivière | The Oligopoly of Academic Publishers in the Digital Era[END_REF]. This group, composed of SpringerNature, Elsevier, Taylor & Francis, Wiley Blackwell and Sage, is a generalist, i.e. these companies publish periodicals for a wide range of academic disciplines. These publishers control a global market valued at nearly $17 billion in 2014 (Informa, 2014), which is very lucrative with margins exceeding 30% [START_REF] Larivière | The Oligopoly of Academic Publishers in the Digital Era[END_REF]. We expect important grow in the BRIC markets [START_REF] Ware | The stm report. An overview of scientific and scholarly journal publishing[END_REF]. These publishers are real cash cows and are part of international conglomerates, many of which belong, in whole or in part, to investment firms.

Since the advent of digital technology, the main distribution networks have been of three kinds: aggregators, bibliographic databases and search engines. Aggregators are organizations that purchase a license to distribute (nonexclusively) the publisher's periodicals in exchange for royalties [START_REF] Beaudry | La communication scientifique et le numérique[END_REF]. Some are generalist aggregators (for example: ProQuest and Academic Search Elite), others are specialized (for example: JSTOR, Cairn, Erudit).

Bibliographic databases, which are another distribution network, do not provide direct access to the article. They allow the user to locate articles by subject and access the article summary. A link leads to the editor, allowing it to have access to full text. Some bibliographic databases are citation indexes of generalist bibliographic references, such as Web of Science, or specialized bibliographic references, such as Science Citation Index. Scientific search engines index both the entire article in open access and the abstracts of articles from traditional subscription journals.

The main generalist distributors of this ecosystem can therefore be grouped into a group of four companies:

ProQuest and Academic Search Elite, which are aggregators; Web of Science, a bibliographic database; and Google, a search engine. All these companies are part of large international corporations. We have practically no information about them as they are private corporations, except for Google which is a hybrid company.

Upstream and downstream of the core business, we find the extended activity of this business ecosystem.

Upstream suppliers include universities, research centers, granting agencies and private companies that provide the infrastructure, human and financial resources necessary for research and development. Most of these suppliers are institutions supported by public funds whose mission is, in particular, to promote, stimulate and support scientific research. Downstream from the core business, we find direct consumers: research institutions that purchase subscriptions to scientific journals through their scientific libraries. According to [START_REF] Shu | Is It Such a Big Deal ? On the cost of Journal Use in the Digital Era[END_REF], in just over two decades, subscription prices have increased by more than 800% while inflation in the United States has been 110%.

In order to make their portfolio of scientific periodicals profitable, commercial publishers sell sets of periodicals. In doing so, costs explode while the university library budgets decline or, in the best case scenario, are maintained [START_REF] Beaudry | La communication scientifique et le numérique[END_REF][START_REF] Shu | Is It Such a Big Deal ? On the cost of Journal Use in the Digital Era[END_REF]. End consumers are library users (students, teachers and researchers) as well as citizens who can buy an article directly from the publisher.

In the peripheral area, there are several organizations, mostly of the NPO type. Many are scientific associations representing academic disciplines or trade associations representing interest groups such as publishers.

In the peripheral area, there are also organizations created to ensure the sustainability of scientific production, such as HAL and ArXiv.

Results

We analyzed of the scientific and professional literature, annual reports, corporate websites and public information. Then, we identified three main types of cooperation strategies (homeostatic, pressure and adaptation) motivated by complementarity or large-scale synergies, according to formal or tacit agreements (see Figure 2). We do not claim to have provided an exhaustive picture of all the cooperation strategies of this ecosystem. To do so, it would have required a thorough knowledge of each of the companies and their business partners, which is not possible given the size of this ecosystem, the private structure of several companies, the dynamic nature of strategic alliances and the resources at our disposal. Following our unit of analysis, we have selected known cooperative strategies that involve different actors as a group and have an impact on the overall dynamics of the ecosystem.

[INSERT FIGURE 2 HERE]

Homeostatic cooperation strategies

We have grouped under the category "Homeostatic Cooperation Strategies," those whose function is to ensure and preserve the functioning of this ecosystem. We observed that the complementary synergy is the main motivation for homeostatic cooperation strategies and that they involve actors located in the three strata of this ecosystem, namely the core of the business, the extended activities and the peripheral zone. We have identified six main homeostatic cooperation strategies.

Partnership for the production of editorial content

Researchers and publishers of scientific periodicals have cooperative strategy to ensure the production of editorial content for scientific periodicals. Written agreement between the parties, these cooperative strategy is not formalized through a legal process, except for copyright. We have identified three of these cooperative strategies that support the core business: a) Outsourcing of distribution and access to raw material. The outsourcing of distribution and access to raw material is a cooperation strategy that allows two core business players to pool complementary resources and expertise : researchers produce articles, output of the research, and outsource the tasks related to their communication (evaluation, edition and marketing) to the publishers of scientific journals. In doing so, author-researchers can focus on their professional skills, mainly research and teaching. For publishers, the article is the raw material for their business activity. In the traditional business model, characteristic of the most prestigious periodicals, the article is offered free of charge to publishers and the researcher must transfer his copyright. The end consumers provided the revenues, which are mainly the university libraries. However, entrants to the scientific publishing industry are offering the article free of charge on the markets (Open Access), thus requiring the author to pay in order to retain his copyright. With this new business model, publishers generate revenues through the supplier (author researcher) and no longer via the customer (scientific libraries). In response to this new business model, most traditional publishers now offer both options; subscription access (or purchase of an article) and open access. In either of these business models, author researchers and publishers have no obligation to partner until the publisher retains the article. The legal contract becomes the assignment of copyright for the traditional subscription business model and the purchase of maintaining copyright in the open access business model. The publisher has no obligation to the author researcher with respect to the sustainability of the distribution, the commercialization of his article, or the general performance of the periodical. The author researcher, for his part, must comply, where applicable, with the conditions set out in his contract for the transfer of copyright. The agreement will then continue tacitly: researchers who have published in the periodical have an interest in maintaining and stimulating the periodical's popularity rating through their participation in the editorial content management process. As [START_REF] Archambault | History of the journal impact factor: Contingencies and consequences[END_REF] point out, the more popular the periodical is with the scientific community, the more important the symbol of success will be. Maintaining this popularity is therefore a matter for both the author researcher and the publisher. b) Outsourcing of editorial content management. This cooperation strategy involves complementary skills and resources between author researchers and publishers, both of whom are actors in the core business. The publisher creates temporary agreements with researchers to fill the positions of editor, associate editor and editorial board members. This fixed-term contract (usually around two years) defines expectations regarding the editorial management process, a compensation allowance (up to a few thousand dollars), and termination conditions. Even if this contract is binding on both parties, the researcher may terminate it without penalty. That is why, although it is formal, we have not located it on the far left of the "Formal/tacit" axis of the agreements (see figure 2). For the publisher, this outsourcing of editorial content management to researchers ensures the periodical's scientific credibility and impartiality with respect to its content. The advantage for researchers in these positions is that they have control over editorial content and therefore over scientific discussion in a field where they are specialized and recognized. They also receive recognition from their peers and universities, the importance of which is once again directly linked to the popularity of the periodical. As the monetary allocation is marginal compared to the work done, we do not consider it to be an important reason for engagement in this process. c) Outsourcing quality control of editorial content. These are ad hoc agreements for sharing complementary resources and expertise between author researchers and publishers, the objective of which is to verify the scientific quality of editorial content through an anonymous peer review process.

A management system available on a publisher's WEB platform formalized, but do not bind, agreements. Associate editors or members of the editorial board (i.e. peers) are responsible to recruit researchers to act as anonymous reviewers on submitted articles. Once chosen, the researcher reviewer has a great flexibility to stop the review of an article to which he or she has committed. For publishers of scientific journals, quality control is therefore outsourced and free of charge. In doing so, they ensure that the editorial content is scientific and professional, and that it meets the editorial requirements of the periodical. For the researcher, in addition to the fact that this revision work provides him with recognition for his expertise, it also allows him to exercise control over the scientific discussion on a topic where he or she is recognized. The selected reviewers have, for the most part, already published in the journal requesting it. It is understandable that this activity can also ensure that their articles or those that support their own research are referred or at least correctly cited.

Partnership to support the production of primary activity

We have here a partnership that unites an actor of the extended activity, namely the university, which provides the necessary infrastructure for scientific research, with two actors of the core business, namely authors/researchers and publishers. It is in fact a tacit partnership allowing the sharing of resources and competences; the university is a partner in the outsourcing of the scientific communication activities of its professors. Thus, universities have a tacit agreement based on the sharing of a resource (the professor researcher) with a commercial actor (the publisher). Initially, the university pays and grants full freedom to its professor, who remains in control of his or her choices regarding the communication of his or her research results and the periodical selected; the university authorizes that the communication of the product of his or her work is outsourced, and assigned, to a publisher. Indeed, when the author researcher selects a periodical to publish an article, revise an article or manage the editorial content, the university shares expertise; it accepts that the researcher it has hired, that it remunerates and that it contributes to developing, works (via an alliance for which the university has no power of interference) for a third party, in this case the publisher. The University considers this work as an integral, but not mandatory, part of the academic job description. Universities recognize this work as worthy of the periodical's prestige, either in the form of a positive performance evaluation, a promotion or, for some universities, incentive compensation in the form of bonuses of up to several thousand dollars. The university thus sees it as a medium enabling it to obtain recognition, through intermediaries, as a higher education and research institution. The importance of the recognition thus obtained will once again depend on the popularity of the periodicals in which its researchers collaborate.

Publisher/distributor partnership

Publishers and the distribution group have a partnership that allows partial vertical integration of the publisher's activities. The publisher outsources the distribution of its articles via this network of distributors, which has become the main driving force behind its distribution with the development of digital and Internet. It is therefore an outsourcing partnership involving complementary activities structured by legal contracts between the parties.

Through their online distribution platforms, these distributors are able to build different performance indices per article, per journal (e.g. number of downloads per article), per university and even per country. These performance indicators contribute to a better understanding of the use made of articles or periodicals and can also act as a value proposition.

Researchers' Associations

Scientific associations are alliances set up by researchers, actors in the core of business. They are therefore cooperation strategies based on large-scale synergies and formalized in the legal form of an NPO. Dedicated to the vitality of the discipline they represent, these associations' mission is to organize interest groups and offer their members placement services, conferences and scientific journals. Researchers from different academic discipline created in 1660 the first scientific association, The Royal Society. Today, scientific associations are specialized either around an academic discipline or around a specialization of an academic discipline, hence the explosion in their number. For example, the Administrative Sciences Association of Canada (ASAC) is a Canadian association dedicated to research, teaching and practice in management vs. the Scientific Association for Entrepreneurship Education in Finland, which aims to support research on entrepreneurship education. There are currently hundreds of scientific associations in the major developed countries, most of which are opening their membership internationally. Their constitution makes them an actor in the ecosystem evolving in peripheral areas.

Outsourcing partnership between the scientific association and the publisher

The periodical allows scientific associations to support their mission to revitalize the discipline. Some associations have an impressive number of periodicals, while others offer a smaller portfolio. For example, the American Psychological Association oversees 180 scientific journals while the Academy of Management oversees seven. Since publishing, the necessary infrastructure, distribution and marketing activities require significant and specialized resources, the management of these periodicals is often outsourced to a publisher. Through outsourcing, scientific associations can achieve partial vertical integration of this activity, allowing them to focus on their core competencies. On the other hand, agreeing to produce a periodical for a scientific association allows the publisher to have scientific credibility while having a better assurance of the sustainability of the periodical and the discipline.

That's why major publishers don't hesitate to share these partnerships: Elsevier has agreements with more than 600 scientific societies, Sage has 500, Taylor and Francis Group has 470, and Wiley Blackwell has more than 750, and if SpringerNature doesn't give any figures, it has a complete section on its website to promote its services to scientific associations. The scientific associations therefore benefit from a complementary cooperation strategy by sharing activities that are different from their own. These agreements are contractual and limited in time.

Publishers' associations

Publishers have set up formal structures through the form of associations (NPOs) that allow them to promote their interests, contribute to the growth of their sector of activity, develop industry standards and, among other things, jointly carry out lobbying activities. It is therefore a strategy of cooperation of a core business actors (publishers) based on the strength of the number (large-scope synergy). These associations are governed by the legal framework of NPOs ; they are therefore explicit agreements. There are several such associations operating at the national or international level: Open Access Scholarly Publishers Association (OASPA), International Publishers Association, International Association STM Publishers, Canadian Science Publishing, Association of American Publishers. The impact of their activities is very important in the dynamics of the scientific publication ecosystem.

For example, the International Association STM Publishers regularly publishes a report on the scientific, technical and medical publishing industry that is available to the general public and to stakeholders in the scientific publishing ecosystem on its website. This association also takes a position in major public interest issues (for example, Plan S) or copyright issues (it is currently negotiating with ResearchGate), just as it participates in major public-private partnerships (for example, Research4Life) to ensure the vitality of the scientific, technical and medical publishing industry. We have included OASPA among the strategies for homeostatic cooperation. Although initially we could have considered them among the pressure cooperation strategies, we believe that open access scientific journals are currently a new competitor operating under a different business model from the large traditional subscription publishers constituted as oligopolies, but which nevertheless remains just as interested in maintaining the current ecosystem. Indeed, OASPA members are committed to a rigorous review process, modelled on the traditional subscription periodical model, and are therefore dissociating themselves from the green open access (open access databases) that presents itself as a substitute product. These associations operate in the peripheral area of the ecosystem.

Strategies for pressure cooperation

The homeostasis cooperation strategies supporting the business ecosystem of scientific periodicals are numerous and well established. However, this ecosystem is under pressure from different actors. For example, there are growing calls to decry the use of indicators constructed for bibliographic purposes (e.g. the Impact Factor) for the purpose of assessing the quality of scientific research. Several actors are concerned about the paradox of offering free scientific knowledge to commercial companies that sell the same knowledge at high prices to institutions that have contributed financially to the creation of this knowledge. Others point to the standardization of publications, following editorial management by peers who have previously published in their periodical, resulting in a kind of "inbreeding" generating little innovation and new perspectives, as authors ensure that they are in line with the mainstream. Among the points of tension, we should also highlight the slowness of the editorial process, greatly criticized and boycotted by certain disciplines where innovations are marketable, as in physics, chemistry or the health sciences. Also, the question of the sustainability of scientific knowledge, legally held by private companies that are by definition not sustainable, is a concern of institutional actors.

These points of tension mean that several actors are looking for alternative products or at least for new practices. It is here that we have observed strategies of cooperation that we call pressure because of the tensions they exert on the ecosystem to change certain practices. We identified six pressure cooperative strategies: a coalition of granting agencies; a consortium of scientific libraries; joint ventures of open access databases; overlay ejournals;

a partnership between open access databases overlay e-journals; and finally, social networks of researchers.

Coalition of Granting Agencies

In order to limit interest in open access, major publishers have been lobbying in recent years, especially through their associations, leading elected members of the US House of Representatives to introduce a bill in 2011, the Research Works Act (HR3699), which would prohibit articles resulting from research funded by US granting agencies from being published in open access journals. This project also aimed to limit the sharing of scientific data.

In response to this bill, a coalition of 90 American granting agencies and research institutions, including many universities, took a stand against the bill and asked the House of Representatives to vote against it. Thanks to this coalition, the Representatives has defeated the bill.

Granting agencies are mobilizing cooperative strategies using strength of numbers (scale) to counter major Although we located the granting agencies outside the core business within the scientific periodical ecosystem, the fees charged by publishers to clients wishing to consult an article are directly impacting these granting agencies. Indeed, the research is doubly funded from the funds publics; a public grant for the researcher (or team of researchers) via the research grant for the implementation of the research and a grant to publishers by allowing public and para public organizations to pay again to obtain the results of the said research. It is in this context that these actors of the extended activity form coalitions in order to limit the scope of these costs and restrictions.

Scientific library consortia

Scientific libraries, actors of the extended activity, are members, for the most part if not all, of purchasing consortia. The consortia thus formed are permanent formal structures. This cooperative strategy, based on a largescale synergy, allows them to negotiate group rates with publishers and sign the resulting agreements. These consortia are, in turn, members of the International Coalition of Library Consortia (ICOLC). The ICOLC is an informal alliance of some 200 purchasing consortia representing scientific libraries whose objective is to inform its members of the business practices of ecosystem stakeholders in order to support them in their mandate to negotiate the fees charged by publishers, but also to take a position on matters of public interest.

Joint-venture; open access databases

Open access databases are open archives available to the scientists and to the general public. In this ecosystem, open archives are substitutes for periodicals. Collectives of institutional actors set up open access databases in order to accelerate the time required to communicate research results and to ensure the sustainability of researchers' research productions. These are therefore a large-scale synergy's cooperation strategies. By force of numbers, these institutional actors address certain tensions arising from the commercial practices of publishers.

These databases are formal structures, made up of NPOs. Although this is not part of their mission, different academic disciplines or institutions call for a boycott of major scientific publishers and propose to publish in open access databases. For example, in France, the Institut national de recherche en informatique et en automatique (INRIA) requires its researchers to deposit their research productions on HAL. Consequently, the Institute uses these deposits in its evaluation process for its researchers. That is why we have put these cooperation agreements into pressure cooperation strategies. 

The overlay e-journals

The overlay e-journals are another avenue, initially explored by the mathematical community, to protest against the managerial practices of the editors. In fact, we can talk about an innovation in the world of scientific knowledge communication: Overlay e-journals combine the revision, publication, archiving of an article and even sometimes discussions about it by peers, but without the contribution of commercial companies. Published by collectives of researchers on their working time, the articles of these journals are previously texts deposited in an open database (see section 4.2.5). It is then a cooperative strategy based on the strength of number and formal in the sense that it involves the support of another actor for its infrastructure, namely an open access database.

Partnership between open access databases and overlay e-journals

Several open access databases provide a platform for the operational editing process as well as for archiving overlay e-journal articles. It is through this cooperation strategy, which complements resources and skills between a core business actor (researcher) and an actor in the peripheral area (open access database), that these actors can produced an overlay e-journal and made it available free of charge. For example, Episciences.org, a complementary sector of activity to HAL offered by CCSD, offers a platform that can host the periodicals of research collectives and allow computerized management of editorial content. Currently, Episciences.org offers about ten overlay ejournals. arXiv also offers overlay e-journals. Although it offers an interesting alternative formula, the phenomenon remains relatively marginal to date. In addition, the dynamism of the overlay e-journal depends greatly on the availability and motivation of the researchers/publishers who work there. Not being a commercial enterprise motivated by financial and market performance, the overlay e-journals show a wide disparity in their efficiency and remain a marginal phenomenon.

Online social networks

Scientific researchers have discovered the advantages of the online social networks. These platforms allow them to extend their network of collaborators, share data and documents and actively participate in scientific discussions. These are cooperation strategies implemented individually by researchers in their scientific practices that involve the sharing of complementary resources and skills. These cooperation strategies usually start tacitly, but can move towards formal research partnerships [START_REF] Van Noorden | Online collaboration: Scientists and the social network[END_REF].

Researchgate, Mendeley and Academia.edu are the most important multidisciplinary online platforms to date. These online platforms provide a form of cooperation between researchers by sharing research outputs and data, accessing performance indicators and networking, and even private collaborative spaces for research teams.

These social networks mobilize a large number of researchers and seem to meet a real need. For example, Academia.edu has 65 million registered researchers on its site, Researchgate 15 million and Mendeley 6 million.

These three organizations have a business model based on cooperation between researchers, just like Facebook.

However, all three are public or private companies with revenues derived from targeted advertising such as Facebook. The acquisition of Mendeley by Elsevier in 2013 show the importance of the online social network for scientists in this business ecosystem.

These social networks put pressure on the ecosystem by allowing the circulation of research articles, a discussion on published articles and the construction of performance indicators. For example, ResearchGate provides its users with a place (Open Review) where they can publicly review articles published in traditional journals. Publishers also fear the violation of their copyrights. On the other hand, distributors see it as a substitute product that could potentially threaten their market share. The possibility that these networking platforms may provide a forum for sharing and open discussion of researchers' research results is undoubtedly a significant threat to an essential component of the ecosystem's business model, anonymous peer review.

Adaptation cooperation strategies

The business ecosystem for the publication of scientific periodicals is undergoing significant transformations and pressures resulting from the opportunities offered by new information technologies and also from the divergent objectives of some stakeholders. In this respect, we observe cooperative strategies that aim to enable the ecosystem to adapt to contingencies or resist pressures. We could have considered these partnerships as strategies for homeostatic cooperation. However, since they are issued in response to pressure cooperation strategies, we have grouped them under the category "Adaptation cooperation strategies".

Publons

We have seen the importance of the business model supported by an anonymous peer review in the business ecosystem of scientific periodical publication. However, developments in information technology, combined with the discomforts of several players, provide a breeding ground for innovations that could pose a major threat to current practices when producing editorial content. Green open access (open access databases) is a substitute product that is very popular as we have seen above. Many researchers submit their research productions without further formalities, bypassing the peer review process that many of them boycott, for reasons of speed to have authorship recognized or for patent issues, or for ideological reasons. Other review processes are currently being explored such as open (non-anonymous) peer review. PlosOne is a good example of a new business model enabled by information technology; a first blind peer review ensures that the paper is scientific without setting as a condition the originality and contribution to the scientific discussion, as required by traditional periodicals (see for example the Guide for Reviewers (Wiley, 2018). Researchers could commented on line and in a transparent way the article published in PlosOne, along with the data, thus contributing directly to the scientific discussion. ResearchGate is another example of open review practice.

In order to ensure the dominant business model and to monitor the evolution of practices and set industry standards, the major commercial companies in the ecosystem have set up a Web platform, Publons, whose official mission is to promote peer review activities in order to contribute to the quality and integrity of scientific publications. Researchers may register, at no cost, their peer review activities as well as all their scientific editorial activities. According to Publons, more than 450,000 academics are registered. Publons builds partnerships with researchers and publishers. Researchers contribute to the database with relevant peer review information and in return receive some form of recognition through the performance indicators created. Publishers, through Electronic Data Interchange (EDI), allow Publons to access their peer review platforms, thereby making available revision information. In return, publishers have access (for a fee) to performance indicators that allow them, "… to understand and improve the quality and efficiency of peer review." (Publons, 2018).

Publons has two strategies of cooperation: a tacit agreement with researchers for their voluntary participation and a formal agreement by its commercial nature with publishers. In addition, Publons has access : to a resource through the participation of researchers which generates a critical mass (large-scale synergy) ; and to a resource and a knowledge sharing agreement (complementary agreement) with publishers. We therefore have here two cooperation strategies operated by Publons, which play out on several levels. That is why we have located Publons in the middle of Figure 2. Publons belongs to Clarivates Analytics, which itself owns a major distributor (Web of Science) of the ecosystem. Publons therefore allows the three core business players to cooperate through different strategies to counter the threat posed by periodicals and substitutes that do not have anonymous peer review as a business model. This strategy makes it possible to mobilize researchers who believe in anonymous peer review around a revalorization project by giving them recognition and visibility.

Research4Life

Research4Life is a public-private partnership (PPP) consisting of five programs aimed at providing scientists and professionals in developing countries with access to scientific articles at an affordable cost. This partnership includes NGOs (WHO, FAO, UNEP, UNEP, WIPO, ILO), Universities (Cornell and Yale), the International Association of STM Publishers, as well as more than 175 international publishers. In addition to the benefits that this partnership provides to developing countries, it ensures that the scientific practices of these countries are in line with the practices of Occident; peer review, editorial content managed by scientists, traditional subscription or gold open access business models. The main advantage for publishers to participate in this PPP is that green open access and open review do not become part of a dominant business model in a market where growth is higher than in Western countries in a context where the substitutes are a real threat. For example, China and East Asia have annual growth rates of more than 20% in scientific papers [START_REF] Ware | The stm report. An overview of scientific and scholarly journal publishing[END_REF]. We therefore have a formal partnership here, both large in scope through the critical mass of the organizations that are partners and complementary in terms of the resources and expertise they provide.

INRA-Springer-HAL Partnership

Since 2011, the Institut National de la Recherche Agronomique (INRA), in France, has outsourced the management of four of its scientific periodicals to Springer. INRA and Springer have partnership with HAL for the for archiving and accessibility of articles after a one-year embargo period. This agreement therefore allows INRA to outsource both periodical management and distribution to a commercial publisher and to archive its content through an open archive (HAL) after the embargo period. This cooperation strategy allows publishers to adapt to the arrival of a substitute (green open access) by partnering with their client (INRA) and a threatening substitute (HAL), while preserving their business model. This formal cooperation strategy is an outsourcing strategy and it relies on complementary resources and skills.

Discussion and conclusion

These results show a complex and dynamic ecosystem. By adopting a business-oriented perspective instead of an organization-oriented perspective, we were able to identify cooperative strategies (homeostatic, pressure and adaptation) that contribute to the dynamism and transformation of the scientific periodical publishing business ecosystem. Our analysis of these cooperation strategies leads us to two observations. Our first observation is that agreements and actors differ according to the type of cooperation strategy. Our second observation is that there is a shared objective in this ecosystem, which is to produce a common good that acts as a federator of the divergent objectives of the actors, resulting in a general common will to maintain the ecosystem despite significant tensions.

Our first observation concerns the fact that agreements and actors differ according to the type of strategy of cooperation; homeostatic, pressure or adaptation. Thus, there are eight homeostatic cooperation strategies that we have identified (see Figure 2). However, six of them are agreements based on the complementarity of resources and skills. Outsourcing activities thus becomes the main cooperative strategy that helps to maintain the activities necessary for the production and distribution of the scientific periodical. There are only two cooperation strategies based on scope (strength of number) and they relate to scientific and business associations. What is particular about these strategies for carrying out a commercial activity is the importance of tacit agreements. Although most agreements are formalized in one way or another, the fact remains that an email could be enough to initiate them or terminate them. Indeed, all agreements between researchers and publishers dedicated to the management of the editorial management process (4.1.1.1 a, b and c) can be cancelled without penalty (with the exception of the assignment of copyright). As for the university's support partnership (see section 4.1.2) with its researchers and publishers, it is not formalized in any way. In fact, we can see that the main actors of homeostatic cooperation strategies are in all strata of the ecosystem, thus qualifying it as an expanding community type ecosystem according to the Koenig's typology (2012). These actors have cooperation agreements based mostly on outsourcing (complementarity of resources and skills), many of which are not very formalized, allowing a great deal of flexibility.

Researchers and institutions dedicated to scientific research (funding agencies, research centers and universities) are the principal actors of the pressure cooperation strategies that we have identified. These actors rely on large-scale synergy (the strength of numbers) to exert pressure on the ecosystem, mainly on major publishers. Indeed, of the seven strategies identified, five present themselves as major agreements aimed at obtaining a critical mass that allows either to exert pressure on the ecosystem or to acquire infrastructure to circumvent the commercial practices of publishers that cause discomfort. These are all formal agreements, with the exception of cooperation strategies deployed by researchers through social networks.

Adaptation cooperation strategies present a less stereotypical picture. We find actors from all strata of the ecosystem: researchers, publishers, distributors, universities and research centres, associations and NGOs. As they are at the center of the three strategies identified, publishers play a predominant role. These strategies are mostly relatively formal. With the exception of the INRA -HAL -Springer partnership, these agreements are cooperation strategies initiated for complementarity and scope considerations.

These cooperation strategies identify researchers and publishers as two important actors. While publishers have coherent strategic practices that evolve around maintaining and adapting the ecosystem, researchers present a different picture. Through their significant presence in the three types of cooperation strategies (homeostasis, pressure and adaptation), researchers play a paradoxical role in this ecosystem, playing a role as contributor, contestant and adapter. In fact, researchers are a group of actors, but act individually. For example, a researcher may be, in a same year, an associate editor for a traditional subscription periodical, contribute to an overlay e-journal, post a working paper in arXiv, share research data and published articles with colleagues via an online social network, and contribute to Publons peer reviews he or she has conducted. The motivations behind these scientific practices can be professional advancement or ideological considerations, or both! Despite the points of tension and the strategies deployed to address them, all stakeholders support this ecosystem in one way or another.

Our second observation is that there is a shared objective in this ecosystem, which is to produce a common good that acts as a federator of the divergent objectives of the actors, resulting in a general common will to maintain the ecosystem despite significant tensions. Within this ecosystem, different objectives initiate scientific practices, scientific management practices and business practices. Thus, in their practice, researchers' main objective is to have the results of their research recognized and to ensure their paternity/maternity. The objectives of universities and granting agencies include supporting and promoting research. It is a logic of profitability and significant and sustained growth that drive the publishers and the distributors. They are public or private organizations, constituted as oligopolies. In either case, these organizations are wholly or partly owned by investment firms whose primary objective is short-term profitability [START_REF] Harbour | L'écosystème d'affaires de la publication de périodiques scientifiques[END_REF]. We therefore have three divergent objectives in this ecosystem: to generate and disseminate scientific knowledge (researchers), to stimulate, monitor and evaluate scientific practices (universities, research institutes and granting agencies) and to generate profitability (commercial enterprises). It is these objectives that influence both homeostatic, pressure or adaptation cooperation strategies. In fact, these divergent objectives are in a way the impetus that creates the current dynamics of this ecosystem.

However, driven by a common good, i.e. scientific knowledge, the actors of this business ecosystem have a common objective, namely to ensure the quality of what is communicated.

Our study has two main contributions. The first one is that we now have a new perspective on the structure and dynamics of a specific business ecosystem (publication of scientific periodicals), not studied on a strategic perspective. According to our results, the publication of scientific journals is a scientific and commercial activity of an expanding community business ecosystem, according to the classification of [START_REF] Koenig | Business Ecosystems Revisited[END_REF], through the active role of the actors in the different strata of this ecosystem. If our results shed light on the scientific practices, the scientific management practices and managerial practices of the actors involved in this scientific and commercial activity, what is particularly interesting is that these actors, through their practices, can act on different cooperation strategies simultaneously which contribute the evolution of the structure and the dynamic of this business ecosystem. This knowledge for example could be an important tool for the change agents. Indeed, this business ecosystem has evolved for centuries without innovations that question its basic functioning. However, with the development of information technologies, we assist in real time to a vast project for which we do not know the issue. We believe that a longitudinal study of the strategic dynamics of this business ecosystem could contribute to the actions of the change agents and shed light on the structure and dynamic of other Koenig's type of business ecosystems (supply systems; platforms; communities of destiny; expanding communities).

Our second contribution concerns the cooperation strategy typology. While [START_REF] Moore | The Death of Competition. Leadership & Strategy In the Age of Business Ecosystems[END_REF] consider cooperation important for the development of a business ecosystem as a way to assure industry standards and conflict resolution mechanism, researchers have not studied the cooperation strategies of a business ecosystem.

We also have seen that the studies on alliance or cooperation strategies focus on their formation or their performance. Our typology put the bases to continue to investigate the cooperation strategy practices, not only for a business ecosystem in general but also for an organization as such. Moreover, it could be part of a conceptual model for a longitudinal study of a business ecosystem or an organization. However, we based our typology on a very large definition of cooperation strategy and on an expanding community business ecosystem. Future research will have to consider these two limitations.

As [START_REF] Koenig | Business Ecosystems Revisited[END_REF], we believe that an ecosystem is a system in equilibrium where the forces are in movement and not constraints by one actor only. Our study put on evidence these forces and the mobilized cooperation strategies and open the way to further studies. Indeed, while these results contribute to the scientific discussion on ecosystems, they are still preliminary in that the scope of the cooperation strategies is much larger than what we have retained. Subsequent studies will need to obtain non-public data to inform our knowledge of cooperation strategies. Also, due to its dynamic nature, cooperation strategies are likely to change and transit from one type to another. For example, Publons may shift from an adaptation cooperation strategy to a homeostatic cooperation strategy if the pressure exerted by different actors on publishers' traditional business model were to disappear. For this reason, we believe that future studies on cooperative strategies for an expanding community business ecosystem should examine its dynamic by looking at the common good and the divergent objectives at stake and do so from a longitudinal perspective. 

  publishers' aggressive commercial behavior. Coalitions of these institutions are formal agreements resulting in negotiations or common policies. For example, in 2015, the Natural Sciences and Engineering Research Council of Canada (NSERC), the Social Sciences and Humanities Research Council (SSHRC) of Canada and the Canadian Institutes of Health Research (CIHR) established a common policy for the publication of research results. The "Tri-Agency Open Access Policy on Publications" stipulates in particular that scientific articles resulting from funded research must be published either in an open access periodical (gold path) or on an open access database (green path) after peer-reviewed publication. Consequently, these granting agencies accept expenses related to open access publications. However, these new business models have a perverse effect: the costs of publication have been shifted from the university library to the researcher or to the granting agency). Considering this shift in costs and in view of the 6 to 12-month restriction periods maintained by major publishers for open access articles, 11 European funding agencies (Austria, France, Ireland, Italy, Luxembourg, the Netherlands, Norway, Poland, Slovenia, Sweden and the United Kingdom) formed in September 2018 "cOAlition S ." This coalition, supported by the European Commission and the European Research Council, aims to ensure that funded scientific publications are disseminated through open access journals or platforms in accordance with a set of principles. Without going into detail, these principles specify that: the authors must retain their copyright, without any restrictions (including time limits); it is the research grant or the university who cover the costs of publishing in open access and not the researcher by his or her own income; and that the coalition recognizes the importance of open archives, both because of the long-term archiving of research productions and for their editorial innovation potential.

  For example: arXiv is a private, open-access database (NPO) owned by Cornell University, whose funding members are Cornell University Library, the Simons Foundation and more than 200 member institutions (mainly universities and research institutes). Founded in 1991, it has nearly 1.5 million electronic scientific articles in physics, mathematics, computer science, quantitative biology, quantitative finance, statistics, electrical engineering and systems science and economics. The French-speaking world also has a large open access database: Hyper Articles en Ligne, better known by the acronym HAL. A multidisciplinary open access database, HAL belongs to the Centre pour la Communication Scientifique Directe (CCSD), itself an entity of the Centre national de la recherche scientifique (CNRS) in France. The CCSD is an NPO that brings together INRIA and the University of Lyon. In the spirit of accessibility that drives them, these open archives have alliances. For example, HAL has an agreement with arXiv ; these organizations transfer automatically to each other research productions for common academic discipline. These scientific productions are then archive in two open access databases own by institutional actors.
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In this paper, in order to simplify reading, the word "publisher" refers to the publisher of scientific periodicals.