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1. Introduction 

Descartes’ “Nature” gave way to the “Environment”. However the project of becoming its 

"masters and possessors" remains relevant as well as its purpose - "to provide the general good of all 

men". Through the property, law and economics have patiently captured "being possessor" in the 

snares of their respective representation systems (ontologies). But "masters"? If one agrees to allow 

for an assessment, mastering remains well below those expectations that knowledge and daily or 

rare technology raise. 

We will share a few lines of thought on the conditions of an action on or for the environment. We 

first replace the actors (and their individual or collective actions) with the institutions and norms that 

structure the social-ecological field, at the center of the environmental nexus. Second by considering 

the environmental public policies - expression of a legalized and published will - who are the 

privileged instrument of orientation of public action towards the achievement of explicit objectives, 

and whose achievement level is the object of monitoring devices and the associated effects - 

intended or not - subject to impact assessment. We will consider what they imply in their naive 

essential complexity. This path leads us to propose the hybrid modeling (multi-agents systems, 

geographic information systems, models based on equations, surveys) of public policy as a process of 

viewpoints (relativization and) sharing and knowledge blending. 

Platforms for the simulation of (social, ecological and environmental) impacts scenarios designed 

with the end-users should be able to rise to the level of revisable tools for decision support, 
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integrating the compatible scientific knowledge. We illustrate our considerations with a specific case 

say the modeling of the management and development of water resources. 

However, these innovations must be accompanied with a clarification of the position of scientific 

knowledge in the political and with a background educational work to train users (including 

scientists) and decision-makers in a critical and balanced use of the produced prospective. At the 

minimum. For our horizon of environmental responsibility might be to rid ourselves of the Cartesian 

aspiration. 

2. Difficulties of a project of environmental control 

Through a wide range of time and space the major environmental changes observed today result 

from human activity. The main obstacle identified for the realization of a sustainable development2 

lies in the difficulty of organizing and implementing the coordination of actors through projects of 

controlling the environment and resources. 

However, from a systemic and cognitive perspective, it seems that two other problems have not 

received adequate attention: 

 the changes, mainly induced by human societies, are thus engaged with other major issues such 

as human development, economic and territorial development, resource exploitation, sectoral 

policies (energy, food, water,...), as evidenced by global changes. The Environmental 

Sustainability is a priority in the management of none of these issues, though it is for each of 

them the context and the tributary; 

 any system of knowledge (representation) being inherently incomplete, a project controlling the 

environment targets imperfectly defined (or even impossible) goals using a method based on 

partially ambiguous representations and relying on incomplete and inaccurate information. 

There is no need to move in particular - these are the conditions of our history - but staining to 

assess the consequences. So assuming that a project for environmental change is capable of 

achieving its goals when no other project is in progress, it changes the environmental system. But 

other projects are also underway that modify the conditions that led to the project design and tend 

to make it unsuitable for achieving the goals it has set. If however, the paradigm of a "project" is to 

remain valid, it must at least build some actual consensus among stakeholders of the system about 

the objectives of the projects, about the means employed and the coordination likely to organize the 

collective action at all levels of the actors system in a changing environment. 

3. Environment, actors, norms 

An idea surprisingly pregnant in many political circles and in a broad scientific environment, is that 

"environmental issues" may, or will (by betting on innovation) be resolved or overcome by technical 

or technical-scientific "solutions". This belief, that the retrospective analysis of many social-ecological 

trajectories of the last 50 or 100 years should be enough to deconstruct the underlying political 

ideology, depreciates the social and human dimensions of global environmental change, and retracts 

the ability to action, choice and decision of actors - individuals, consumers, policymakers, 

organizations, businesses, etc. 

The "market" is a first way of coordinating economic "agents". A second coordination mode is 

induced by the norms - norms built in the case of law, emerging social norms, principles for action or 
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value systems - and is interesting in that it directs action or decision without imposing their 

embodiments3 or contours. Besides an approach to governance can be built on the normative 

expectations of the actors of the environment as Maesschalck & Lenoble (2003) developp and 

criticize: Governance as a way of multi-level organization of the "conditions that should be met for 

systems of regulation of the collective action to maximize wherever possible the normative 

expectations of its members. " 

As for (environmental or affecting the environment) public policy - expression of a legalized and 

published will - they are the privileged instrument of orientation of public action (Hassenteufel, 

2008) toward the achievement of explicit objectives, which level of achievement is the purpose of 

survey devices and effects - expected or not - subject to impact assessment (André et al., 2004). 

Public policies (environmental) are organized systems (Bourcier et al., 2012) that mobilize 

resources, actors, standards (in the sense described below). They are designed through a process 

combining: an assessment of the situation and an explanation of objectives; successive amendments 

proposed by various actors; negotiations and lobbying by groups; confrontation of opportunity or 

distrust strategies, etc. which may drive the published project far from its initial expectations. Then 

their implementation requires the support and coordination (Mazzega & Le Quéau, 2012) of a certain 

number of actors which implies a real social acceptability of the proposed measures, the 

establishment of resources (economic and financial resources) and their proper use, the production 

of information on the target system, the activation of the necessary mechanisms of survey in 

achieving of the measures and on their suitability for purpose, the identification of unexpected or 

indirect effects possibly on other "compartments" of the social-ecological system, communication, 

etc. 

4. Modeling, Simulation, Scenarios for the Environment 

This path leads us to propose the hybrid modeling (multi-agent, geographic information systems, 

models based on equations, social surveys, etc.) of public policy as a process for sharing viewpoints, 

articulating knowledge, and exploring of their potential effects at various levels of organization of 

social - ecological systems. Eventually platforms for simulating scenarios of impacts (social, ecological 

and environmental; March et al., 2011) designed with the "end-users" should be able to rise to the 

level of revisable tools for decision support rand integrating a properly articulated scientific 

knowledge. 

For example in the MAELIA project4 "Multi-Agent for EnvironmentaL norms Impact Assessment", 

we build methodically a computer platform to simulate some of the direct or indirect impacts of the 

implementation of new "norms" of water uses in the frame of the basin-scale low water 

management. 

To assess the direct / indirect or expected / unexpected effects of these norms over a territory 

where renewable natural resources are at the same time subject to competing uses or exploitations 

and depend on physical and biogeochemical processes, the platform couples a increasing number of 

stylized dynamic such as: 

 the geochemistry and hydrology at the basin scale; 
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 the dynamics of land cover and land use, and their effects on the resources; 

 the human behaviors and activities related to resource uses and exploitations (irrigation, drinking 

water, industry uses, et..) (Taillandier & Thérond, 2011; Taillandier et al., 2012); 

 or related to the water management (Mazzega et al., 2012); 

 the potential settling of conflicts around the management of the resource (Saqalli et al., 2010); 

 the diversity of modes of possible accounting of the norms for water management (Mayor et al., 

2012) by water stakeholders (users, managers, State agencies, etc.); 

 the effects of climate change (Pagé & Terray, 2011) in particular on the water resources; 

 the accounting for network effects (actors networks : Boulet et al., 2009; networks of norms: 

Boulet et al., 2011, Boulet et al., 2010; networks of concepts: Mazzega et al., 2011) on the 

observed social hydro-system dynamics; 

 etc.  

The instantiation of the platform to represent the dynamics within a given basin (e. g. the Adour-

Garonne basin) requires to collect (in situ and remote sensing data, surveys, outputs from other 

models - demographic scenarios or effect of climate change on the particular resource - field surveys, 

interview of key players in the social hydro-system, etc.) data or products from many sources, and to 

harmonize the information with the variables, process, and "virtual agents" (individuals, social 

groups, organizations, companies) represented in the platform. 

At the opposite of the instantiation process, the generalization of the patterns that constitute the 

platform (mainly actors-resources diagrams, process diagrams and interaction diagrams) provides a 

generic framework for formalization (Sibertin Blanc et al., 2011) which open the possibility of 

integrating the modeling of other sectoral policies - agricultural policy, energy, territorial 

development policies, etc. - in a coherent framework in which the assumptions and modeling choices 

can be tested and improved (with in particular the modular integration of scientific sub-models 

increasingly close to the observed facts). 

The major advantage of this approach is that it allows comparing the societal and environmental 

effects of all kinds of management options or normative practices designed to ensure the 

sustainability of resources but also of the activities and "societies", taking in to account their social 

acceptability (Vautier et al., 2009) and the degree of coordination of key actors in the system. 

5. Polity and Scientific Knowledge 

Thus, next to the "model" or the simulation platform, it is the modeling process which allows to 

build new knowledge at the crossroads of many disciplines and to capitalize on their respective 

achievements. This work also exceeds the gap between basic research and applied research: the 

contemporary environmental-societal problems raise many fundamental questions to the resolutions 

of which creativity and innovation necessarily participate (no "solution" being already available). This 

is for the "coordination" of those actors that are researchers. 

These innovations must also be accompanied by a clarification of the position of scientific 

knowledge in the political play and by a background educational work to train users (including 

scientists) and decision-makers to critical and wary use of produced prospective. Scientific 

knowledge - with its delays uncertainties, paradoxes - is not always well come into the political field 

or in the decisional arenas. Indeed it may: 

 oppose to well established perceptions or ideas; 

 thwart ambitions or future projects; 



 propose the implementation of devices (institutions of governance, services, books, tracking 

systems, etc..) that requires resources ... 

 and another sense of responsibility (civic, political, new features of the public powers, etc.); 

 be misused - intentionally or not - by hiding the assumptions, relativity of the conclusions, the 

incompleteness of representations, etc. 

Scientific knowledge always complicates the political debate and introduces new constraints in 

the collective action or actors coordination. Thus it seems essential to jointly develop an ethics of the 

research for the environment (among other being attentive to restrain the pretensions of the a 

certain rigid rationality to govern our future) and a culture of the interpretation of scientific 

knowledge in particular in consideration of its limited and eminently revisable nature. 

6. Conclusion 

Understanding the interactions and co-evolution between the biophysical environment, human 

societies and the frames of coordination is essential to the implementation of a principle of 

sustainable development on any scale of time, space or governance. The modeling process requires 

methodologies for providing explicit clarification and sharing of knowledge between fragmented and 

over-specialized disciplines, adapted to produce new tools that are likely to explore the direct or 

indirect, foreseen or unforeseen, effects of the development of public action. In this context the 

observation of the environment in the long run, either by in situ approaches or from space, not to 

mention the surveys  among environmental stakeholders, is necessary but insufficient5. 

Furthermore the production of scientific knowledge should be actually articulated in favor of a 

genuine dialogue with policy-makers and politicians, both for directing research towards the current 

issues of interactions between environment and societies, and to bring the derived knowledge to 

formulations supporting  to serve the needs of a democratic dialogue about "our common future". 
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