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Including stakeholders in environmental model building and analysis is an increasingly popular 

approach to understanding ecological and social change. This is because stakeholders often hold 

valuable knowledge about socio-environmental dynamics and collaborative forms of modeling 

produce important boundary objects used to collectively reason about environmental problems. 

Although the number of participatory modeling (PM) case studies and the number of researchers 

adopting these approaches has grown in recent years, the lack of standardized reporting and 

limited reproducibility have prevented PM’s establishment and advancement as a cohesive field 

of study. We suggest a four-dimensional framework (4P) that includes reporting on dimensions 

of: (1) the Purpose for selecting a PM approach (the why); (2) the Process by which the public 

was involved in model building or evaluation (the how); (3) the Partnerships formed (the who); 

and (4) the Products that resulted from these efforts (the what). We highlight four case studies 

that use common PM software-based approaches (fuzzy cognitive mapping, agent-based 

modeling, system dynamics, and participatory geospatial modeling) to understand human-

environment interactions and the consequences of ecological and social changes, including 

bushmeat hunting in Tanzania and Cameroon, agricultural production and deforestation in 

Zambia, and groundwater management in India. We demonstrate how standardizing 

communication about PM case studies can lead to innovation and new insights about model-

based reasoning in support of natural resource policy development. We suggest that our 4P 

framework and reporting approach provides a way for new hypotheses to be identified and 

tested in the growing field of PM. 

 
Contributed session oral presentation: 

Fuzzy Cognitive Mapping with Mental Modeler: A software tool for collecting 

and standardizing stakeholder knowledge to understand social-ecological systems 
Steven Gray 

Michigan State University, East Lansing, United States 

There is a growing interest in the use of fuzzy cognitive mapping (FCM) as a participatory 

method for understanding social-ecological systems (SESs). In recent years, FCM has been used 

in a diverse set of contexts ranging from fisheries management to agricultural development, in 

an effort to generate transparent graphical models of complex systems that are useful for 

decision making, illuminate the core presumptions of environmental stakeholders, and structure 

environmental problems for scenario development. This increase in popularity is because of 

FCM’s bottom-up approach and its ability to incorporate a range of individual, community-

level, and expert knowledge into an accessible and standardized format. This presentation will 

include 2 parts which include: (1) a brief overview of FCM as a participatory modeling approach 

and (2) a hands-on demonstration of the architecture and various uses of an FCM-based software 

program called Mental Modeler. By providing workshop participants with sample data and web-

based access to the software on their computers, we will create models, run scenarios, discuss 

software functionality and discuss the benefits and limitations to FCM as a participatory 

modeling approach compared to other participatory modeling approaches available. 
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understanding social-ecological systems 
Pierre Bommel 1, 2, Marie-Paule Bonnet 4, 5, Grégoire Leclerc 1, Emilie Coudel 1, 3, Christophe Le 

Page 1 



Final PDF-version, August 18th 2017. For later updates please see the interactive programme.  

1 CIRAD, Green Research Unit, Montpellier, France 
2 UCR Universidad de Costa Rica, Cieda, San José, Costa Rica 
3 Universidade de Brasilia, Centro de Desenvolvimento Sustentável, Brasilia, Brazil 
4 IRD, UMR ESPACE-DEV, Montpellier, France 
5 LMI OCE "Observatoire des changements environnementaux", UNB, Brasilia, Brazil 

While science has long been regarded as the sole driver for development, it is nowadays 

acknowledged that inclusion of stakeholders and different scientific perspectives is required to 

improve our understanding on socio-ecological systems (SESs). To integrate various 

perceptions and knowledge, there is a growing interest for Agent-Based Models (ABMs) as 

participatory tools for understanding SESs and their likely evolutions. Because they are centered 

on individuals, ABMs enable the user of a simulation to visualize his system in a tangible way. 

Consequently, he can project himself in the simulated word by assuming the role of an agent. 

Because he can also observe the system at the global level, he can better understand the 

consequences of decisions and actions. Some experiments using ABMs combine autonomous 

processes with agents’ actions decided by the actors. Such “hybrid agent” simulations enable 

the stakeholders to interact with the model by modifying the behavior of the agents and the way 

they use the resources. Therefore, we can collectively explore scenarios to better understand 

how a desired situation may be reached. This may feed back into the collective design of the 

model. This talk will include two parts: (1) a brief overview of the ABMs and the pros and cons 

to use them with stakeholders as a participatory modeling approach and (2) an example of 

experiment with local communities in an Amazon floodplain in Brazil coping with global 

changes. A hands-on demonstration of this experiment will be available to the workshop 

participants to play with the model to better understand the advantages and the limits of such 

methodology. Beyond the technical and organizational considerations for designing and using 

such tools, we address the issue of power plays and of how to integrate in the process all the 

involved stakeholders while strengthening the capacities of the most vulnerable. 

 

Contributed session oral presentation: 

Selecting and integrating the right tools for the job 
Alexey Voinov 

UT-ITC, Enschede, Netherlands 

A variety of modeling tools and methods are used in participatory modeling. These include 

formal modeling methods based on computer simulations (System Dynamics, Agent Based 

Modeling, Bayesian methods, etc.) as well as soft methods based on conceptual modeling 

(Cognitive Mapping, Casual Loop Diagrams, Rich pictures, etc.). Choosing the right method 

and tool for a particular problem remains problematic and much too often is driven by the 

existing skills of researchers involved, not necessarily taking into account the specifics of the 

case study, the stakeholders involved and the geographic location of the area at stake. We 

suggest some guidelines for informed choices of methods and tools in participatory research, 

and also examine how these tools can be linked, how integrated models can be used with 

stakeholders. Engaging stakeholders in the modeling process is an efficient way to keep model 

complexity under control and to produce better and more useful models. Participatory modeling 

is a good way to synchronyze and integrate stakeholder knowledge, and to build more 

consensus, more ‘buy-in’ into the modeling results. In this case, models can also provide the 

necessary formalism to describe and integrate stakeholders perceptions and system 

conceptualizations. Still the tools and methods to integrate qualitative stakeholder models with 

quantitative computer simulations are rare and need improvement. 

 


