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Science and knowledge are called to participate in the institutional, political and behavioral changes that are necessary to address biodiversity loss. Knowledge however does not possess direct performative powers, and the relationships between knowledge production and use are complex, as has been documented for multiple issues and by different fields of research. This paper proposes to unpack three dimensions of "decision-making". By taking the field of ecosystem service assessment and valuation as its main example, the paper discusses and illustrates how this unpacking can help researchers situate themselves in the diversity of decision-making contexts that can exist, and how this can influence the contributions they can make to try and solve biodiversity issues they are involved in. After describing some key characteristics of the "rationalist" vision of decision, it suggests that looking at the temporal continuity of decision-making processes (e.g., a one-time moment versus a continuous and diffuse process), the degree of conflict in a process, and the range of actors involved and their modes of interaction, widely expands the variety of ways that ecosystem service assessment and valuation can be involved in decision-making. The paper uses three case studies to illustrate this variety, and discusses some implications for researchers, both in terms of acknowledging their situatedness and of future research prospects.

Introduction

Addressing biodiversity loss requires involving economic and social activities in all sectors (Convention on Biological Diversity COP 13, 2016;[START_REF] Moran | Identifying species threat hotspots from global supply chains[END_REF][START_REF] Newbold | Has land use pushed biodiversity beyond the planetary boundary? A global assessment[END_REF]IPBES, 2019). Responses to this challenge therefore involve not only technical changes, but also, and perhaps most importantly, profound changes in institutions, policies and behaviors (Hassan and Scholes, 2005). Science and knowledge are called to participate in these institutional, political and behavioral changes. Knowledge however does not possess direct performative powers. For instance, decision to ban pesticides was not mainly taken because research documented impacts on biodiversity and health [START_REF] Dedieu | Governing by ignoring: The production and the function of under-reporting of farm-workers' pesticide poisoning in French and Californian regulations[END_REF]. This is true at the social level, since social shifts arise from political processes with conflicting values, actors who pursue divergent plans, competition of messages and priorities [START_REF] Kørnøv | Rationality in decision-and policy-making: implications for strategic environmental assessment[END_REF][START_REF] Majone | Evidence, Argument and Persuasion in the Policy Process[END_REF][START_REF] Walsh | The effect of scientific evidence on conservation practitioners' management decisions: Summarized Evidence Changes Management[END_REF]. It is also true at the individual level, since it has long been shown that individual behavior is not directly related to information on the risks or on costs and benefits [START_REF] Weber | Mindful Judgment and Decision-making[END_REF], and that individual capacities to process information are limited [START_REF] Kahneman | Prospect Theory: An Analysis of Decisions Under Risk[END_REF].

Nonetheless, as for other environmental issues, a "linear model" of expertise, where scientific works simply "speak truth to power" (e.g., [START_REF] Jasanoff | Science and decisionmaking. Human choice and climate change[END_REF][START_REF] Beck | Moving beyond the linear model of expertise? IPCC and the test of adaptation[END_REF] is still prevalent in debates around biodiversity and is seen, for example, in how global expertise is organized [START_REF] Stevance | The 2019 review of IPBES and future priorities: reaching beyond assessment to enhance policy impact[END_REF]. This is despite the wide body of work, coming from different disciplines and on a diversity of issues, that has established how non-trivial and nonlinear the relationships between knowledge production and utilization are (e.g., [START_REF] Weiss | The Many Meanings of Research Utilization[END_REF][START_REF] Jasanoff | Contested boundaries in policy-relevant science[END_REF][START_REF] Funtowicz | The emergence of post-normal science[END_REF]Sarewitz & Pielke Jr, 2007). This has also been documented for topics directly concerning biodiversity (e.g., [START_REF] Turnhout | The effectiveness of boundary objects: The case of ecological indicators[END_REF]Dunlop, 2014;[START_REF] Leith | Analysis of operating environments: A diagnostic model for linking science, society and policy for sustainability[END_REF].

Researchers' contribution to decision-and policy-making, in the field of biodiversity as in any field, is closely linked to how decision-making is envisaged by those who intend to contribute. It is indeed, at least in part, in response to how they view decision-making that researchers and experts can perceive the need for what they will consider as relevant research and choose the knowledge formats in which their results are to be conveyed. These choices are not only to be made "at the end of the research pipe" in order to ensure an efficient transmission of the results. If one considers that research is to play a role in decision-making, then researchers should design their epistemological and methodological orientations bearing in mind the social contexts in which they wish to have an impact [START_REF] De Bruijn | Scientific expertise in complex decision-making processes[END_REF]Fisher and Forester, 1993;[START_REF] Pielke | The Honest Broker: Making Sense of Science in Policy and Politics[END_REF][START_REF] Sutherland | Making predictive ecology more relevant to policy makers and practitioners[END_REF].

There is a vast diversity of research, data and information types that are useful -and usedfor biodiversity-related decision-and policy-making, such as ecological assessments and indicators, bio-physical modelling, impact evaluation, sociological surveys (see for instance the wide range of subjects and approaches Sutherland and colleagues have pointed out as ecological research relevant to current biodiversity policy-making challenges (2013)). As an illustration of our views on these subjects, this paper will however focus on the field of ecosystem services assessment and valuation and, among the many research communities involved in biodiversity policy-and decision-making, it will specifically concern ecologists and environmental economists, who are the most involved communities in this subfield.

Even if they had been practiced in different forms for (at least) decades, the last fifteen years have seen a strong development in economic approaches of ecosystem service valuations (ESV), mobilizing mostly certain strains of economics (welfare economics, especially) and ecology. These approaches have led to much research being produced, and found their way in numerous policy discourses, with much hope that such works could provide decisive information to improve the inclusion of biodiversity concerns into policy choices. The "linear model" is still very present in these approaches (see Laurans et al., 2013b), and they have arguably contributed to its further perpetuation.

It is only in the second half of the last decade that the question of how ecosystem service assessment and valuation are actually used in real-life decision-making has progressively been empirically studied, in various environmental contexts [START_REF] Guerry | Natural capital and ecosystem services informing decisions: From promise to practice[END_REF][START_REF] Kilham | Biggest bang for your buck": Conservation triage and priority-setting for species management in Australia and New Zealand[END_REF][START_REF] Lautenbach | Blind spots in ecosystem services research and implementation[END_REF][START_REF] Mckenzie | Understanding the Use of Ecosystem Service Knowledge in Decision-making: Lessons from International Experiences of Spatial Planning[END_REF][START_REF] Ruckelshaus | Notes from the field: Lessons learned from using ecosystem service approaches to inform real-world decisions[END_REF] or more specifically for tropical coastal management contexts (Laurans et al., 2013a;[START_REF] Marre | The use of ecosystem services valuation in Australian coastal zone management[END_REF][START_REF] Marre | Is economic valuation of ecosystem services useful to decision-makers? Lessons learned from Australian coastal and marine management[END_REF][START_REF] Waite | Use of coastal economic valuation in decision-making in the Caribbean: Enabling conditions and lessons learned[END_REF]. This -rather new -research field is congruent with mounting evidence that ecosystem services assessments and valuations are not commonly used as assumed by textbooks and mainstream theoretical frameworks (Laurans et al., 2013b).

It is also congruent with the diverse body of work mentioned above. It is also reflecting the results of diverse works rooted in sociology and economics, especially convention theory, that shows how groups use varied tests and proofs in their disputes, putting the question of modes of commensurability at the centre of their observation [START_REF] Boltanski | On justification. Economies of worth[END_REF][START_REF] Centemeri | Reframing Problems of Incommensurability in Environmental Conflicts Through Pragmatic Sociology: From Value Pluralism to the Plurality of Modes of Engagement with the Environment[END_REF][START_REF] Fourcade | Cents and Sensibility: Economic Valuation and the Nature of "Nature[END_REF][START_REF] Hertin | Rationalising the policy mess? The role of ex ante policy assessment and the utilization of knowledge in the policy process[END_REF].

On the one hand, this accumulation of research calls for frameworks that allow situating the different "utilization cases" relatively to one another, in order to compare them and draw general conclusions from their observation. On the other hand, adapting biodiversity valuation and assessment methods to their social contexts requires differentiating and specifying these contexts for that purpose. As a complement to these works from diverse disciplines, this paper proposes to focus on the diversity of ways that "decision-making" itself can be unpacked. It suggests ways to acknowledge this variety and to broaden the scope of envisaged contributions from ESV-type works, even if they stick to their usual economic and ecological analyses.

The paper first discusses how the "rationalist" model of decision-making limits the contribution of "ESV researchers" to one certain type. It then proposes three, rather simple, "dimensions" of decision-making, and proposes a combination of archetypical cases which, alone, constitute 27 different types of situations. This both complexifies the picture and broaden the range of possible contributions from ESV researchers to decision-making processes. The paper then illustrates the heuristic usefulness of the typology with three empirical cases, and concludes with reflections on how this formalized, "3D vision" of decision-making could be used and the questions it opens.

The "rationalist" vision of decision-making and its consequences on researchers' contribution

A "rationalist" conception of decision

Environmental economists and ecologists often appear to share the same view of what decision-making is and how it works -and probably share it with common representations of decision-making in contemporary Western democracies [START_REF] Hahn | The impacts of economy on environmental policy[END_REF][START_REF] Kahneman | Prospect Theory: An Analysis of Decisions Under Risk[END_REF][START_REF] Martinez-Harms | Making decisions for managing ecosystem services[END_REF][START_REF] Sagoff | The quantification and valuation of ecosystem services[END_REF][START_REF] Sutherland | Making predictive ecology more relevant to policy makers and practitioners[END_REF].

In this framework, also known as the "rationalist" model of decision, the problem of decision-making posed by biodiversity loss mainly comes from 1) a lack of information1 on which to base judgment and choice; and 2) lack of capacity to build a consensus, overcome conflict and steer implementation. This view is akin to rational decision-making as defined by methodological individualism: a decision is typically made at a given moment in time by an individual decision-makerusually a political or economic leader -who uses information to rationally compare alternative courses of actions. Implementation then unfolds; the more reliably, the better.

Conflicts and trade-offs are ignored, or overcome through better information.

Typical contributions from research in the "rationalist" decision-making model

In the rationalist approach, information is a means for optimising decisions, thus guaranteeing their efficiency and their consideration for the environment. A typical example would be a natural reserve manager seeking to define management choices using ecological and economic criteria [START_REF] Metrick | Conflicts and Choices in Biodiversity Preservation[END_REF]. The theory of conservation choices by "triage 2 " [START_REF] Bottrill | Is conservation triage just smart decision-making?[END_REF] emerges as well from this vision of decision-making (one can even consider "triage" as an archetype or as a caricature of the rationalist model). Indeed, it presupposes a decision unit (the manager), whose choices are based on an optimization calculation (prioritization), having to select means for alternative uses under budgetary constraint (the budget allowed for reserve management). The conflictual dimension is absent from such a framework (no opposition between decision-makers, or between points of view), or it is reduced in the notion of budget constraint (the budget allowance embodies the tradeoffs already made by higher level decision-makers and the priorities they gave to different objectives).

In a less characteristic or simplistic way, the contribution of economists or ecologists in such a configuration may be considered to be typically that of describing the future situations that would result from this or that choice in terms of ecosystem services [START_REF] Erb | Exploring the biophysical option space for feeding the world without deforestation[END_REF][START_REF] Pereira | Scenarios for Global Biodiversity in the 21st Century (review)[END_REF]. It consists in informing the choices to be made by exposing the risks and opportunities associated with the alternatives; some kind of "ecological what-if". In conjunction with this type of a priori ecological assessment, its economic equivalent (and often its monetary extension) is the cost-benefit analysis of environmental management options, for example management alternatives available to an environmental manager, a budget manager, or to a public authority responsible for the implementation of a policy [START_REF] Belli | Economic Analysis of Investment Operations[END_REF][START_REF] Jenkins | Valuing ecosystem services from wetlands restoration in the Mississippi Alluvial Valley[END_REF][START_REF] Smith | A conceptual overview of the foundation of Benefit-Cost Analysis[END_REF][START_REF] Loomis | Economic benefits of rare and endangered species: summary and meta-analysis[END_REF]OECD, 2002 and the "Cost Benefits and the Environment" series3 ). This is the context in which ecology's and economics' methodologies to "support decisionmaking" are the most often promoted, developed, discussed, and challenged. Indeed, it is the situation for which the concept of indicator on the one hand, and on the other, analysis and cost-benefit ratio are made: technical treatments designed to express a complex and multiple reality in terms that can be manipulated by non-experts [START_REF] Belli | Economic Analysis of Investment Operations[END_REF][START_REF] Nyborg | Project analysis as input to public debate: Environmental valuation versus physical unit indicators[END_REF]OECD, 2002).

It is now time to examine alternative theories of decision-making that put the rationalist view in perspective.

Acknowledging the complexities of decision-making

The rationalist vision of decision-making can be supplemented by approaches questioning the assumption that a decision is necessarily: (1) a distinctive and isolated moment in time, (2) responding to a need for coordination and (3) made by individuals. This section builds on research in decision theory and maps a variety of decision models. The subsequent section will consider how ecologists and environmental economists can contribute in these different models.

From a one-time to a diffuse process

As previously observed by Young and colleagues (2014), decision-making is predominantly conceived as a linear process, which starts with the identification of a problem to be solved (e.g., loss of biodiversity), the exploration and assessment of a range of possible responses, the moment of choice by the decision maker, then followed by implementation. New Public Management recommends to separate decision-making, which is strategic and political by nature, from implementation, which is considered a distinct, essentially technical and bureaucratic process. This so-called "linear" conception of decision-making was characterized and challenged in the early 1970s by a range of authors. Mintzberg and colleagues (1976) highlighted that decisions should at a minimum be conceptualised as working in circles, as implementation follows decision-making and can lead to a revision of the initial decision. [START_REF] Cohen | A Garbage Can Model of Organizational Choice[END_REF] portray decision-making as processes whereby problems, solutions, choices and decision makers randomly connect, a model that resonates with concrete situations they have observed in universities. In his book first published in 1973, [START_REF] Sfez | Critique de la décision, 4th ed, Références[END_REF] documents how large-scale infrastructures actually result from a sequence of illconceived and unrelated decisions, based on wrong assumptions yielding unintended consequences. The fact that the "linear" conception of decision-making remains prevalent today, despite this longstanding critique, is in itself an object of inquiry [START_REF] Leflaive | Repenser l'entreprise et la gestion[END_REF].

It therefore appears that all decisions are not stand-alone moments in time. Many decisionmaking processes would be better portrayed as sequences of successive moments, each revisiting previous decisions. Envisioning decision-making as a sequential process, with repeated and linked moments that together participate to the general decision-making process, somehow represent a first step away from the rationalist model, with respect to the characterisation of the continuity of decision-making. This is not to say that one-time decisions do not exist or that modelling decision-making as a unique and punctual process is erroneous. Rather that, in some situations, a sequential representation might prove more efficient to think of the decision-making context in which researchers are involved.

One additional step to move further away from the one-time conception lies in considering decision-making as a continuous and diffuse process with no identifiable chronological origin (i.e., each decision takes its source in a bundle of previous decisions and events). Rooted in modern systems theory, whose application to decision-making dates back to Walter [START_REF] Buckley | Sociology and modern systems theory[END_REF], this conception amounts to considering a decision as the product of a series of interactions between components of a system, the result of which is only identifiable ex-post, through a reconstruction process. A decision eventually emerges in retrospect, depending on how the process is characterised by the analyst, who is thus acting as an historian. In a different domain (migration policy in France), Sylvain [START_REF] Laurens | Une politisation feutrée. Les hauts fonctionnaires et l'immigration en France[END_REF] challenges the prevailing idea that a radical decision made in 1974 was a turning point: he shows how that apparent distinctive and decisive "moments" actually embody processes that had started years before.

It is thus proposed here to consider an axis on which the representations of decision can be ranked from a pole constituted by the one-time decision, followed by a second degree constituted by sequential decision-making, and then to the other extreme constituted by diffuse decision-making. We call this the "continuity" axis.

These conceptions may complement each other. They account for dimensions or gradients in the continuity of the decision-making process. According to the contexts and types of decision, one or the other may prevail, while the others still remain but are less salient. Note that the three "degrees" of this axis do not necessarily refer to discrete states, but to a continuum on which we arbitrarily select three archetypical positions.

Integrating conflict

In the rationalist model of decision, the decision-maker contemplates alternative choices in view of achieving an optimum, with respect to the choices made by other decision-makers.

The strategies followed by "other decision-makers" are implicitly regarded as independent and as a given (or a conjecture) with which the decision-maker must compose so that her own decision is as close as possible to the optimum. Decision-makers are not considered to be in conflict with each other, nor are they in conflict with the general interest, or more specifically here with the good condition of ecosystems or biodiversity. In other words, in the rationalist model, interactions between decision-makers are mostly seen as a search for coordination to reach a general optimum. In that respect, the rationalist model of decision-making resembles game theory's "pure coordination" games [START_REF] Shelling | The Strategy of Conflict[END_REF], where agents win or lose together, but are hindered in the search for the optimum by communication hurdles. Indeed, pure coordination games mean that the best combination of choices for a given agent is also the best combination for all other agents. They just do not know exactly where the collectively optimal choice lies, and their interaction is all about overcoming communication difficulties to find out which of the individual options will yield the maximum collective benefits. Since interests grow or fall together, there is no other difficulty than communication, for no one has an interest in deviating from the optimal choice. Environmental policy-making is however not always (and one might say it is generally not) a coordination game. Although biodiversity is most often presented as a common good, conflict arises when it comes to implement biodiversity protection policies, since they most often entail restricting the access of some agents to natural resources.

Where conflict and cooperation are intermingled is the reign of negotiation. Coordination issues are indeed present in all negotiations: they are situations where agents prefer reaching an agreement rather than avoiding or confronting others. Negotiators need some cooperation.

Conflictual dimensions are present as well, since some individual choices will result in more benefits for some than for others. In other words, in negotiations everyone needs to meet the others somewhere, but all prefer the meeting point to be as close as possible from where they stand originally [START_REF] Fisher | Getting to yes: Negotiating Agreement without Giving In[END_REF][START_REF] Raiffa | The Art and Science of Negotiation -How to resolve conflicts and get the best out of bargaining[END_REF]. Negotiation situations therefore represent a step away from the rationalist model with respect to the characterisation of the conflict inherent to decision-making.

One step further away, at the end of this axis, are situations of "pure conflict", in which the gains of an agent or a social group cause loss to one or more others, and which give rise to different forms of confrontation and struggle.

Therefore, just as we have been able to propose three discrete arbitrary states on the "continuity" axis, we can propose, in an equally conventional way, three discrete states on the "degree of conflict" axis: coordination, negotiation, and conflict.

From an individual to a social process

Lastly, decision-making is not always a matter of individuals, as it is represented by the rationalist decision-making model [START_REF] Laurans | Ecosystem services economic valuation, decision-support system or advocacy?[END_REF]. [START_REF] Allison | Essence of Decision: explaining the Cuban Missile Crisis[END_REF] have shown, through the example of the Cuban missiles crisis, that at least three variants of the decision-maker coexisted in such an extremely complex case: 1) the individual variant, referring to the two superpowers' confronting leaders; 2) the organizational variant, referring for example to the US navy or the Soviet army, the organizational logic of which is indispensable to explain certain decisions4 ; and 3) the political dimension, which is also indispensable for explaining part of the decisions taken during this period, and which refers to political groups, arguments and processes. Indeed, representing decision-making as the result of an individual reasoning tends to overlook the individuals' limited capacity to handle information, as amply demonstrated by Daniel Kahnemann in his analysis of cognitive biases (see for instance [START_REF] Kahneman | Prospect Theory: An Analysis of Decisions Under Risk[END_REF]. Alternative models see individual decision-making as embedded in and complemented by organisational processes, as was argued by March and Simon (1958). Indeed, organisations allow collecting and processing more information, as Willamson (1975) put it. "Organisational" models of decision-making therefore pay attention to the processual dimension of decision-making and the non-hierarchical systems that can coordinate action, such as the emergence of routines and of standard operation procedures. Political scientist Mark Considine argues that conventions and the routine practices of government agencies and civil servants frame the options available to policy makers and civil society [START_REF] Considine | Making Public Policy: Institutions, Actors, Strategies[END_REF]. Although they are seldom debated, these conventions and routines frame deliberations, limit the number of alternatives and how they are assessed. In this perspective, "expertise involves equipping actors to bring previously developed solutions and to apply them to each new decision problem" [START_REF] Considine | Making Public Policy: Institutions, Actors, Strategies[END_REF], p.59), including a routine to adjust pre-packaged solution to new situations [START_REF] Schon | Frame reflection: Toward the resolution of intractrable policy controversies[END_REF]. Likewise, a given instrument, like payments for ecosystem services, or like the code referred to by judges in environmental legal disputes, can be analysed as a socially constructed and accepted standard response to certain issues. They are seen as "responses looking for problems" [START_REF] Cohen | A Garbage Can Model of Organizational Choice[END_REF].

Going a step further away from the representation of the decision-maker as a sole individual, "political" models referred to by [START_REF] Allison | Essence of Decision: explaining the Cuban Missile Crisis[END_REF] are representations where decision-making emerges out of competition between social groups who strive for power over the policy-making processes, as Dahl depicted in his seminal representation of decisionmaking in a local government (2005). Rather than organisational routines, key concepts here are the interests of social groups as well as value systems, patterns of beliefs, control over information, etc., and how these resources are used by different types of leaders. This is well captured by Allison and Zellikow's metaphor on what makes pieces move in a chess game, "[…] the pattern of play [in the political model] might suggest to an observer [that] a number of distinct players, with distinct objectives but shared power over the pieces, could be determining the moves as the resultant of collegial bargaining." (Allison and Zelikow, 1999 p.

7).

Therefore, as in previous sections, we propose to identify three positions on an axis, called the "process and agent" axis, where assumptions regarding the nature of decision-makers are differentiated: the rationalist vision where decision-makers are individuals, the organisational model where they are organisations, the social and political model where they are groups.

Three dimensions of decision-making define a volume of possible situations

The three dimensions of decision identified above can be combined. On each of the three dimensions, three standard positions have been identified, thus producing an illustrative typology of 27 typical cases, representing different combinations in this "volume" of decision-making types. Of course, just as the three positions on each axis are conventions by which continuous variations are fixed, the resulting 27 combinations produced should be regarded as arbitrary and illustrative points of reference within a continuous volume.

The corresponding "volume" of decision situations is thus illustrated in Figure 1. On each axis, the "1" position corresponds to the "rationalist" model of the decision. Positions "2" and "3" move away from this archetype.

Figure 1. Three dimension "volume" of possible decision types when taking into account the "continuity", "degree of conflict", and "process and agent" dimensions of decisionmaking

The significance of these combinations will now be illustrated by examples taken in the field of biodiversity, before the next section proposes further reflection on the types of information best suited to these types and on the contributions of researchers in such decision-making configurations. The question to be addressed now is how this variety of decision-making configurations suggests a corresponding variety of contribution from scientists, and more specifically from ecologists and economists, in biodiversity dossiers.

Ecologists and economists facing a plurality of decision-making modalities

In individual, sequential, and conflictual contexts

In terms of practical tools and methodologies to be considered by actors willing to take part in environmental jurisdictional disputes, note that this type of decision-making context calls for "pleas", which are very specific and interesting forms of discourse when considered from a researcher point of view: they are rhetorical discourses developing a consistent line of argumentation and making use of available evidence, to compose a partial but credible message. The more undisputable and refutable the evidence, the better, but rhetorical discourse also appeals to emotions, values, and images. How should stakeholders willing to make the case of biodiversity protection be equipped for such exercises? They should for instance develop environmental observatories that focus on precise and measurable data indicating the status of environment in the most robust way. This suggest investing in defining those indicators and focusing on them, which in turn may entail a thorough analysis of existing jurisprudence. This greatly differs, for instance, from observatories whose mission is rather to raise a general awareness of an environmental issue, which conversely can and should display very general information valid for all types of audiences.

In organizational, sequential, and negotiation-based contexts

When the organisational dimension is factored in, issues related to alliances, or budget allocation, shape decision-making processes and their fragile outcomes. Here, environmental information (e.g., ecosystem service assessment) may be used by organizational units in a leadership position to frame the perceptions of other units so that they align with their organizational goals. Besides, organizations are continuously redefining their acceptability standards and mandates, which allows for many recurring opportunities to influence norms and perceptions. See for instance guidelines or reference documents produced in organizations such as The World Bank or in various national administrations on the importance of ecosystem services and the need to take them into account in the procedures of these organizations.

In situations of negotiation, information has both the status of a tactical resource and that of a means of coordination. As a tactical resource, its role can be justifying a position by pointing to alarming potential consequences of alternative choices, or conversely suggesting benefits expected from the supported position. As resources for coordination, ecological and economic scenarios can be used to explore the potential common benefits that would derive from a negotiated project, as [START_REF] Laurans | Les négociations pour la recréation de sites littoraux : quelles dimensions économiques ?[END_REF] showed with a case where a reserve manager negotiated the development of the site with representatives from economic activities, using ecological and economic scenarios to depict the collective benefits expected from the project he supported.

This type of situation may for instance involve negotiation of agreements between organizations, as in the case of a payment for ecosystem services involving a city, a water company and representatives of forest owners. These are situations in which the authors have personally participated, as producers of economic and environmental assessments. The first quantification of ecosystem services provided by wetlands in France [START_REF] Laurans | Les services rendus par les zones humides à la gestion des eaux : évaluations économiques pour le bassin Seine-Normandie[END_REF] was carried out to feed the discussions of the Board of Directors of a Water Agency (hence the organizational and recurring type), discussing how much of water users' money (levied by the Agency) would fund action in the field of "nature-based" 5 flood protection. This was a negotiation involving the department responsible for environmental action, allied with supportive Board members, and on the other side their colleagues (both in administration and in the Board) in charge of water engineering projects and reluctant to see funds diverted from the water infrastructure to support what they perceived as "paying for nature". In such a context, the need for knowledge (originating from the first party) was not about calculating an "optimal" decision or program; it was rather illustrating the "generic interest in investing in nature-based solutions for water management", thus comforting their negotiation position.

The illustration had then to be based on geographically situated examples, in which the ecological part of reasoning (the description of the functions and services produced by the wetlands) was at least as important as the associated monetary encryption [START_REF] Laurans | Economic valuation of the environment in the context of justification conflicts: development of concepts and methods through examples of water management in France[END_REF].

In terms of practical tools and methodologies, producing research for organisational decisionmaking suggests trying to influence the "norms of appropriateness" that prevail in the targeted organisation(s). This would mean, for instance, translating ecosystem services assessments and valuations into impacts on things that relate to social norms: what difference, for this or that social norm (e.g., effectiveness, or justice, or gender equality, or working conditions…) when this or that type of organisation invests in preserving ecosystem services? Besides, the effect of a negotiation context on information use and on organising the production of knowledge lies in the openness of the process. Although it is better to make research processes and choices as transparent as possible in consensual contexts, in negotiation contexts some confidentiality is of the essence. This should induce actors committed to improve the sake of biodiversity, when programming their knowledge production processes, to somehow resist the pressure for full openness and concertation, thus acknowledging the strategic essence of information. Actors in sequential or recurring negotiation contexts should also invest in enquiring about the preferences and the value systems of their negotiation counterparts, so as to shape their research in ways that may convince them. One might say that this is already the rationale of ecosystem services valuation (ESV) and explains its success: somehow ESV is an attempt to "speak for nature" in terms that may convince economic actors such as businesses, ministries of agriculture or industry, etc. But this suggests paying attention to other concerns than economic ones, since some negotiation partners may be sensitive to other types of benefits of ecosystem services preservation: social benefits (e.g. impact on the number and the nature of jobs and on qualifications), justice and equality (e.g. impact on the distribution of wealth), democracy (e.g. impact on access to nature's benefits), and so on.

In political, sequential, and conflictual processes

Conventions that frame a particular decision (or account of a decision) can be challenged from another perspective, which embodies a competing convention. There is no rational way competition or tensions across conventions can be addressed and mitigated [START_REF] Boltanski | The New Spirit of Capitalism[END_REF][START_REF] Boltanski | On justification. Economies of worth[END_REF]. In that context, knowledge and science can be used to fuel the critique of a prevailing convention. A requisite is to demonstrate the very possibility of a critique and alternative worldviews. In such contexts, information does not focus so much on facts, but on the assumptions that frame the narratives used to account for facts. Literary critique can be a resource.

Information is typically summoned to point out the interests of groups and categories in the influence struggle, and to indicate the nature of the potential gains and losses that would result from the implementation [START_REF] Dahl | Who Governs? Democracy and power in an American city[END_REF]. We can consider here, by way of illustration, the conflicting public relations around the environmental management of a natural area with strong presence of economic activities (agriculture, mining, hunting, etc.). Conflicts can include management modalities, such as disputes over a wetland water management, or wildlife management and crop damage (see in particular, for reflections on the status of knowledge in such contexts, [START_REF] Graham | Seals, salmon and stakeholders: integrating knowledge to reduce biodiversity conflict: Seals, salmon and stakeholders[END_REF][START_REF] White | Developing an integrated conceptual framework to understand biodiversity conflicts[END_REF][START_REF] Young | The emergence of biodiversity conflicts from biodiversity impacts: characteristics and management strategies[END_REF]. In that case, interactions between actors are relatively recurrent, for example during the meetings of a management committee. Actors involved in such contexts are politicized and grouped (e.g. hunters, farmers, local residents, etc.) but do not necessarily form stable institutionalized organisms (i.e. unions, etc.). This type of context is typically suitable to "deliberation" processes, where values foundations and value systems are subject of dispute and deliberation rather than derived from elsewhere and passively applied [START_REF] O'neill | Markets, Deliberation and Environment[END_REF]. Under these conditions, in our experience, the role of ecological and economic information should be understood as a strategic resource used by different groups for different purposes: (a) to broaden their mobilization base; (b) to discredit the content of arguments put forward by the opponents and (c) to justify their own propositions to the authorities liable to arbitrate (administration, justice…). In terms of tools and methodology, this speaks for example in favour of preparing ecological and economic arguments about the positive role of this or that profession or activity, for society (amenities generated), economy (jobs) or landscapes. Expertise can also be used to challenge or conversely to demonstrate the importance of certain ecological factors, such as when discussing how to exploit a forest to meet economic or environmental objectives, or when the evaluation concerns damages by wildlife (flamingos and rice crops, sharks and surfers, etc.).

Conclusion

How research is to contribute to decisions on environmental issues is still often considered through a "rationalist" representation of decision-making. This view implicitly assumes an individual, one-time and cooperative decision in search of an optimum; the role of information is therefore commonly seen as revealing concerns otherwise concealed, and consequently as a means to correct imperfect decision-making. Information leads to one solution (There Is No Alternative -TINA). All it takes then is political will for the right decision to be made. It will then be implemented by a value-neutral bureaucracy. This article proposes complements on three dimensions of decision-making, namely the degree of continuity of decision, the relative importance of conflict in the decision structure, and the social construction of problems, solutions and decision makers.

Even by unpacking only these three dimensions, and by chosing archetypical posiitons on each of them, it still shows how there are multiple modalities decision-making contexts, and how each can call for different knowledge contributions. The status of information changes according to the type of decision-making context, as well as its role, its potential use, the way it is captured, its quality requirements and its capacity for conviction (or persuasion). This calls for methodologies to be adapted to the different types of situation, on a case-by-case basis [START_REF] Berghöfer | Increasing the Policy Impact of Ecosystem Service Assessments and Valuations: Insights from Practice[END_REF][START_REF] Förster | Assessing ecosystem services for informing land-use decisions: a problem-oriented approach[END_REF][START_REF] Groot | Challenges in integrating the concept of ecosystem services and values in landscape planning, management and decision-making[END_REF][START_REF] Tonn | A Framework for Understanding and Improving Environmental Decision-making[END_REF].

However, some general trends emerge when considering what complements the rationalist variant of decision-making. When dealing with organizations or groups, participating in situations involving a dosage of conflict, and making diffuse decisions, information is much more relating to value systems than it is supposed to be in a rationalist context. In other contexts, which correspond to most actual situations, information is often used in an "argumentative" way, and may question values, hierarchy of reasons, different priorities and their corollaries in terms of renunciations. However, the characteristics of an argument differ from that of a technical information used to feed a calculation process. Arguments must convince or persuade; their form and the narrative they refer to are thus essential qualities. This should lead researchers to consider how to contribute to debates involving value systems, and to processes of argumentation. It the field of biodiversity, this concurs with authors pointing that acknowledging non-linear forms of decision-making should bring, inter alia, to "frame research and policy jointly" [START_REF] Young | Improving the science-policy dialogue to meet the challenges of biodiversity conservation: having conversations rather than talking at one-another[END_REF]. Moving in this direction will come with its own share of complex issues, notably on inclusivity (who is to participate to the framing of issues?) and associated questions of power asymmetries between actors [START_REF] Jasanoff | Technologies of humility: Citizen participation in governing science[END_REF]. It will also require to further develop the debate among researchers on how to acknowledge their own situatedness in debates, while being able to maintain scientific credibility, which is an important political resource for them [START_REF] Cash | Knowledge systems for sustainable development[END_REF]. This resonates with the broader challenge of recognizing that the strength and value of scientific work does not primarily stem from a mythicized detachment from values and concern, but rather from the richness and stringency of the actual work and inquiries that researchers perform (Latour, 1997;de Vrieze, 2017).

This article has merely outlined 3 cases out of 27 archetypical possibilities, and further research in this direction is needed, for instance by accumulating ex-post reviews on the use of information in biodiversity policy-making in various decision-making contexts. Particular attention should be paid to the social construction of issues, to the decision-making process itself and to the nature of the parties involved. It is by multiplying such empirical works, and discussing them collectively, that biodiversity researchers will be better equipped to orient themselves on how to best contribute to solving the continuous loss of biodiversity.

"Process and agent" axis "Degree of conflict" axis "Continuity" axis

  Table 1 indicates examples of decision-making situations for the 27 combinations. It shows that even if the points chosen on the axes are archetypical, the typology still applies to, and helps navigate in, different real-world contexts.

	3. Diffuse	3. Conflict
	2. Sequential		
	1. One-time		
			2. Negotiation
			1. Coordination
	1. Individual	2. Organisation	3. Social and
			political

Table 1 . Examples illustrating the variety of the 27 types of decision-making situations 337 for environmental and ecosystem services concerns 338

 1 

	Continuity

Examples of such a vision are expressed in numerous economic articles and books with important authority, from the work of late David Pearce[START_REF] Pearce | Cost-Benefit Analysis and environmental policy[END_REF], to economic "Nobel Prize" Jean Tirole's last book(Tirole, 

2017). Well designed and recent examples of different kinds can be found in[START_REF] Johnson | Resilience Thinking and a Decision-Analytic Approach to Conservation: Strange Bedfellows or Essential Partners[END_REF] or Bateman (2013).2 These are approaches that seek to express conservation priorities based on the metaphor of triage of patients in emergencies, classifying conservation issues (generally endangered species) in decreasing order of priority and assuming an arbitration process which would go down this list until saturation of the budget constraint.

www.oecd-ilibrary.org/fr/environment/cost-benefit-analysis-and-the-environment

And more generally referring to Simon's framework for understanding action and decision-making in organizations[START_REF] Simon | Administrative Behavior. A Study of Decision-Making Processes in Administrative Organization[END_REF].

At that time (mid-1990's) the vocabulary was different, but the ideas were similar to that of nature-based solutions as opposed to grey infrastructure solutions.
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Consider first the situations characterized by individual decisions, on a sequential basis, in a situation dominated by conflict (position 1-2-3 in the volume defined by the three axes of Figure 1). What could be the potential contributions of ecologists and economists in such a context? In this case, the main difference with the "rationalist" model is most notably the contradictory nature of the conflict procedures when formally framed, as in the case of judicial procedures.

Because in that case various expertise pieces are potentially opposed to each other, it represents a particular way of using knowledge. Arguments, or messages, must be focused on a particular aspect of the subject, the disputed matter, rather than more holistic assessments of environmental issues. In addition, more than in other decision-making configurations, all assumptions, but also the sequences of reasoning, the data and their sources, the methodological choices and even the axiological orientations of the actors who use the knowledge, are likely to be intensely questioned and contradicted, with opponents devoting significant resource to that purpose. Instead of a decision stemming from a complete (although always stylized) representation of the world, decision-making here stems from a confrontation of partial and focused theses. Their requested qualities relate to their capacity to frame the issue and tell a story that fits the codified reality of the judiciary. They are loosely coupled with the ability to produce fact-based, value-neutral information or optimisation, as in the rationalist model. For instance, Marion Fourcade showed how the performative nature of assessments in support of oil spills trials depended on the profound adequacy between evaluation techniques and the deep cultural status of money in societies the judge belongs to: "I show that the mere availability of certain economic technologies does not guarantee their performative effects for the simple reasons that these technologies may not muster enough institutional and political support or that they may not resonate enough with the cultural claims they are supposed to represent." [START_REF] Fourcade | Cents and Sensibility: Economic Valuation and the Nature of "Nature[END_REF](Fourcade, , pp. 1724(Fourcade, -1725)).