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Companion Modelling for Collective Learning
at the Community Level in Southeast Asian Agroecosystems

ComMod in a nutshell
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Companion Modelling for Collective Learning
at the Community Level
in Southeast Asian Agroecosystems

Guy Trébuil

Visiting Research Fellow, CSEAS, Kyoto University
and
CIRAD, GREEN Research Unit, Montpellier, France &
Chulalongkorn University — Cirad ComMod Project, Bangkok

Contents

Why a Companion Modelling approach?
Characteristics of ComMod
Key concepts & methodological principles

An example: Watershed management in upper Northern Thailand

Scientific challenges & perspectives

Justification: current problems in renewable resource management &
area studies

Complexity & high uncertainty - Unpredictability
Evolving, continual & iterative - Modelling
Rapidly changing realities > System openness

Environment — users relationship - Adaptive management & Resilience
approaches

Importance of stakeholders’ interactions & legitimacy / recognition of multiple
points of view = Concertation, mediation approaches

To reconcile ecological & social dynamics
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Current Renewable Resource Management problems in area studies &
the need for new approaches

Increased complexity & uncertainty of context
Evolving, continual & iterative processes
Rapidly changing realities = System openness

Importance of environment — users relationship 2 Man & Nature, «Humanosphere»,
resilience approaches

And of stakeholders’ interactions
Legitimacy of multiple points of view

Importance of reconciling ecological & socio-economic dynamics to promote
sustainable & equitable development

Common agroecosystem complexity
(Jacques Weber)

ﬁ\ Interactions &
g IN Points of view

cial
hamics

g

\|/" Dynamics
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Interactions between stakeholders with different weights and
representations

| Ecological -
Dynamics |

- N : 4
B 9 ' Interactions &
' Points of view

& W% By

Decision-making processes: interactions among actors having different
representations & weights
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New tools for harnessing complexity
* Bottom-up approaches (since the 80’s)

* Individual-based modelling (ABM, microsimulations)
- Inter-individual variability, agent heterogeneity
- Local interactions = individual to collective phenomena
- Understand distribution of macro indicators
- Use through simulations

* Introduction of agents
- Autonomy of the agent = Interactions with computer science, cognitive science
- Social interactions & social organization = Interactions with social sciences
- Agents in a common environment = Ecology

New tools for harnessing complexity

* Bottom-up approaches (since 80’s, still need to be improved) & the scientist as a
stakeholder among others

* Individual-based modelling (ABM, microsimulations)
- Inter-individual variability, agent heterogeneity
- Local interactions > Individual to collective phenomena
- Understand distribution of macro indicators
- Use with stakeholders through simulations 2> MAS
* Introduction of agents
- Agent autonomy —> Computer science, cognitive science
- Social interactions & organization = Social sciences
- Agents in a common environment = Ecology



Multi-Agent Systems (MAS)

Representations

Perception

(Ferber 1995)

 Environment

— Suitable to represent complex, dynamic & open systems
> To explore hypotheses & to simulate scenarios
—> How to use them with people?

CORMAS : a multi-agent simulation platform

o * In “Smalltalk™

8 Coimas [MaeSalacp] version: MaeSalacp st ©N[=1F3 . -
Model Hep object-oriented
language
todel
Define the entities e y
Spatial Sacial Passive * Designed for
Homalnit :i tasSalaspFarmet j CroppadFistd - appllcations in
MaeSalaepPlot MaeSalaepvillags CropSuccession integTated natural
Farmeract resource Management
___J _l MaeSalaepCrop _'_l (INRM)
Cortrof the ewvolution - 5 Defime the obseraton
Prepare and Schedule | [Space -] Freely available at:
Visualisation http://cormas.cirad.fr
Simdation
>< I Initialize. .. | zirmulation |
Step ' Fun ” ] Tirne | 0




Ecological Resilience: Revised definition

Recently the possibility for a system to adapt to change seen as a major component of
ecological resilience, in addition to recovery/reorganization following disturbances

Revised definition (Carpenter et al. 2001) defines resilience applied to integrated
systems of people & nature, as:

- the amount of disturbance a system can absorb and still remain within the same
state of domain of attraction

- the degree to which the system is capable of self-organization (versus lack of
organization, or organization forced by external factors) and

- the degree to which the system can build and increase its capacity for learning and
adaptation

Resilience & adaptive capacity

What can help to sustain the adaptive capacity of social-ecological systems in a
constantly changing world?

Folke et al. (2002) identify 4 critical factors that interact across temporal & spatial
scales and are required for dealing with resource dynamics during periods of change
and reorganization:

learning to live with change and uncertainty

nurturing diversity for resilience

1

combining different types of knowledge for learning

creating opportunity for self-organization towards social-ecological sustainability

Companion Modelling (ComMod) scientific posture & post-normal
science

Collaborative, evolving & iterative modelling to confront realities & theories: Field->
Model -> Field -> Simulation -> Field...

Continuous confrontation with dynamic realities: openness, uncertainty, X points of
views, model refutation & co-construction

Two specific contexts:
- ComMod to understand a complex system &

- ComMod to facilitate the collective management of renewable resources by
interacting actors

Collective learning facilitated by evolutionary models

Toward a shared representation of the problem, examined through exchanges &
simulated scenarios

Evolving, iterative & participatory modelling to confront realities & theories: Field->
Model -> Field -> Simulation -> Field...

18



* Permanent confrontation with dynamic realities: openness, uncertainty, X points of
views = Improving the system resilience

¢ Two specific contexts:
- ComMod to understand a complex system &
- ComMod to facilitate the collective management of renewable resources

* Through stakeholders interactions. ..
¢ Collective learning mediated by evolutionary models

e Achieve a shared representation of situation/problem to be examined through
exchanges = Adaptive management

Objective of Companion Modelling
(Francois Bousquet, 1998)

* To facilitate dialogue, shared learning & collective decision-ma king to strengthen
the adaptive management capacity of communities through integrative & action-
oriented research

* To facilitate dialogue, shared learning & collective decision-making to strengthen
the adaptive management capacity of communities through Integrative
collaborative modelling

The companion modelling approach
(Barreteau & Bousquet)

19



The ComMod cycle: various associations of key tools

Real world - Field work - Role-Playing Games- MAS in ComMod:
various Kkinds of associations

| Multi-Agent Systems |

‘Conceptual models /
‘Shared representations

20



Conceptual modelling tools: UML diagrams

Visual tools to
represent activities
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il J(\ [no self farm activity]
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[no dependent (ex: old parer

( searchEmptoyrnentlnvmage)

fi

its) and household net income < 450]

( serachEmploymenlOutSideVillagtﬂ U]

workinVillage

ith wage]
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Participatory MAS modelling & adaptive management: synergies
between Games & MAS models

* Role-playing games (RPG) and multi-agent systtms (MAS) = Common
representation of the system / the problem to be examined

- to increase knowledge on the system behaviour
- to facilitate the use of MAS models by the stakeholders and to validate them
- to be able to simulate and to assess scenarios of changes with stakeholders

Collaborative MAS modelling: Synergy between Games & MAS models

* Role-playing games (RPG) and multi-agent systems (MAS) = key tools to build a
common representation of the problem to be examined with stakeholders

- to increase knowledge on the system behaviour
- to facilitate the use of MAS models by the stakeholders and to validate them
- to be able to simulate and to assess scenarios of changes with stakeholders

Complementarity & similarities between Role — Playing Games (RPG)
and MAS models

Role-Playing Game <::> MAS model
Players Agents
Roles Rules
Round of play Time step
Playing board Interface
Playing session Simulation

22



ComMod methodology & tools

Initiation of the process

Analysis of the situation

Conceptual modeliing

interactive agent-based simulations

Role-playing game sessions

A MAS model built from an earlier Role-Playing Game to simulate and
assess scenarios with stakeholders

23



RPG & MAS: flexible tools & associations

REEETEREI T
Tewwwlasion Teookgy Tock

Managing complex agroecosystems: general ComMod methodology
»  Understand & describe the system and its dynamics

*  Represent /| Model it to allow simulations of possible futures & assessment of
scenarios

e Support all concerned stakeholders in learning & deciding about the system changes

Main phases of a Commod process

1. Build a common representation of the system & concrete problem to be examined
- Get, integrate & share knowledge: conceptualization
- Social validation of conceptual model (no « black box »)

2. Establish dialog & agree upon desirable long term goals
Explore/assess possible scenarios to get there with all concerned stakeholders

4. ldentify stakeholders’ coordination mechanisms, intervention points / needs for
technological & / or organizational innovations

5. Negotiate a collective action plan

24



Location of current ComMod experiments for RRM in Southeast Asia

Map 1: Location of case studies (marked by symbol) and partners {denoted by acronym)
120 140~

Legend
@ Model conceptualisation stage
A podels and role-playing games

B Mutti-agent simulations.

ComMod & Knowledge Production

A family of models is created along the ComMod process, they allow to keep track of the
successive interactions between the modeler and the field/stakeholders, without any «
priori willingness to gradually increase the models complexity to match “the reality”

ABM3;
ABM;
i i i kehol
First model Sharing with stakeholders
Scientific research
Participatory
planning ABM;
+
RPG,
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Scientific challenges ahead

Impact assessment: how to measure improvement in stakeholders’ capacity for
collective learning?

What indicators of system resilience & and to identify them with stakeholders?

Upscaling ComMod: from heterogeneous agents / individuals to group &
organizations

Progress in Modelling stakeholder perceptions & their spatial representation

Commod for more interactive & action-oriented area studies

Current scientific challenges

Impact assessment: how to measure improvement in stakeholders’ capacity for
collective learning?

What indicators of system resilience & and to identify them with stakeholders?

Upscaling ComMod: from heterogeneous agents / individuals to group &
organizations

Progress in Modelling stakeholder perceptions & their spatial representation
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ANMCOAT

E-Learning

- Animation introduction

- Go dirsctiv to lessons

E- Gaming

E- Governance

Community Website ana issues to all
* The e-governance module
possibility for differe

=i =

[4nmcoaT

Back home

Lychees and potatoes:
Case studies in

Welcome to E-Learning site
of the Ecole Commod Project

-2NtHan

Let's draw boxes and arrows with
my kids: Unified Modeling
language

*3 more modules
are still under construction




# fefos

http://commod.org

For more information

*  On ComMod & Multi-Agent Systems for renewable resource management with
stakeholders:

*  On current project activities / training in Asia:
christophe.le page@cirad.fr
guy.trebuil@cirad. fr
CU-Cirad ComMod Project
Faculty of Science, Chulalongkorn University, Bangkok
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Curriculum Vitae
Ingon PATAMADIT-TREBUIL

Current address:

Baan Somthavil Apt. 14C, 1, Soi Mahatlekluang 3
Ratchadamri Road, 10330 Bangkok, THAILAND
Tel : 02 6518220, 08 9483 1588

E-mail: ingon_trebuil@hotmail.com

Date of Birth: September 2, 1948

Citizenship: French

Marital Status: Married, one child (19 year old)

Education:

1983. Doctorate in Far Eastern Studies, Ecole Pratique des Hautes Etudes, Paris VII
University, France (“very good” distinction).

1979. Diploma of In-depth Far Eastern Studies (DEA), Paris VII University, France.

1973. Diploma of “Aptitude to Teach French Language in Foreign Countries”, Paris I1I-
Sorbonne University, France.

1972. Master of Modern Literature, Faculty of Human Sciences, Aix-Marseille
University, France.

1969. Bachelor degree, Faculty of Arts, Chulalongkorn University, Bangkok, Thailand.
Option: French-English languages.

Specialization:
Southeast Asia Social Studies and Agricultural Systems.

Thesis:
“Le Lakhon Nok (théatre populaire) a I’époque de Rama II”” / In-depth studies in
social and political aspect of the Popular Theater during the reign of King Rama II.

Publications:

2003: Thai Traditional learning process in folk culture: Implications for the
companion modeling approach. In Companion Modeling and Multi Agents System for
Integrated Natural Resources Management in Asia, International Rice Research Institute
edition, Los Banos, Philippines. (in preparation).

1999: Le savoir traditionnel en riziculture dans les manuscrits de sagesse
populaire a Sathing Phra, Sud-Thailande” (“Indigeneous Rice-related Knowledge in the
manuscripts of popular wisdom from Sathing Phra, southern Thailand). In: Aséanie,
édition du Centre Anthropologies Sirindhorn, Sciences Humaines en Asie du Sud-Est;
Bangkok, Thailand. P.93-123.

1983: The Present System and Recent Changes in Land Use in Sathing Phra
District, Southern Thailand” (Co-authored with Guy Trébuil and Sommyot Thungwa).
Publication no 2, Research on Farming Systems Project, Faculty of Natural Resources,
Prince of Songkhla University, Hat Yai, Thailand. 101 p. + appendices.

1983: Recent Transformations and Current Trends of the Agricultural System of
Sathing Phra Peninsula, Southern Thailand”. National Seminar on the History of Sathing
Phra Peninsula, August 1993, Institute of Southern Thai Studies, Songkhla, Thailand.
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Previous employment:
Researcher:

2002-2004: employed as social researcher for the International Rice Research
Institute (IRRI), Los Banos, Philippines, under the project “How companion modeling and
multi agent systems can provide a methodology frame work to build up negotiation
support tools for adaptive natural resource management?”.  Adaptive capacity is
dependent on knowledge: the ability to recognize points of intervention and to construct a
bank of options for resource management.

1987-1990:  “Development-Oriented Research on Agrarian System project
(DORAS), Kasetsart University, Thailand, supported by the bilateral scientific and
technical cooperation service of the Government of France.

1983-1984: “Indigenous Rice-related Knowledge in the manuscripts of popular
wisdom from Sathing Phra, Southern Thailand” research project supported by Cedrasemi/
National Council for scientific Research (CNRS), France.

1981-1982:  “Research on Farming systems Project” Faculty of National
Resources, Prince of Songkhla University, Thailand”, bilateral scientific and technical
cooperation project under the patronage of the French Embassy, Bangkok, Thailand.

Consultancy:

2003-2005: Enregistered consultant in Social Science (category B, Number 986)
at the Ministry of Finances for the Silk Quality Improvement Project in Khonkaen. I had
been studying the project probabilities for six months. The project’s approval came out
too late to be implemented.

2001-2004: Worked as consultant to the project on “Sustainable National
Resources Management and Decision Marking Process in Rural Society in the North East
of Thailand”. My duties focused on the relevance of the companion modeling approach in
Thailand by exploring the cultural aspects which support the use of this approach and,
assessing stakeholders capacity for collective learning.

1994-1995: The International Rice Research Institute, Los Bafios, Philippines.
Consultant for the Thailand component of the project on “Rice Ecosystem characterization:
Analysis of Farmers Diversification Strategies and Risk Management™ and the project on
“Paddy Field By-products and Crop Chemical Protection in Industrailizing Central
Thailand.

1987-1992:  Liaison and Administration Counselors to Development-oriented
Research on Agrarian Systems (DORAS) project, Bilateral Thai-French Cooperation,
Kasetsart University, Bangkok, Thailand. I was in charge of monitoring and financial
scrutiny of the project as well.

Teaching:

2002-Present:  Inviting Professor for the course of “Sustainable Natural
Management” at the Department of Biology, Faculty of Science and, at the General
Education Centre, Chulalongkorn University.

1998-2001: Initiative of Thai culture and language for French agricultural
researchers who are preparing to work in Thailand under the cooperation projects between
the Thai government and the “Centre de cooperation en recherche agronomique pour le
développement (CIRAD), Montpellier, France.

1984-1986: English language teacher at the International School, Vientiane, Lao
PDR.
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1979-1981: Lecturer in Thai culture and language, National Institute of Oriental
Languages and Civilizations (INALCO), Paris IX University, France.

1973-1978: Assistant professor, Department of Western language, Faculty of Arts,
Chulalongkorn University, Bangkok, Thailand. Teaching of French language and modern
literature.

Languages:
Languages Writing Spoken Reading
Thai/ Lao Excellent Excellent Excellent
French Excellent Excellent Excellent
English Fluent Excellent Fluent
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