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Participatory agent-based modelling, simulations, and serious games.

Modelling with stakeholders
Serious games
Object-oriented approach

Live programming

< Get Started > < Install >

imentation

Welcome to Cormas!

B
W zik

+

»




1.
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'S CO?)’)‘DTOC[ Companion Modelling

savoirs environnemen!

Objective: Supporting stakeholders in decision-making

Knowledge : understand complex environments in uncertain
situations
Collectively building a shared representation of the system

Decision : support collective decision-making
Immersion in the field
Willingness to address complex social issues

Do not provide "ready to use" solutions
The model as an object of mediation

References to Ostrom's work since 1993

“Governing the Commons” (Ostrom 1990)
Promote self-organised management of resources

Michel Etienne Editor

Companion
Modelling

A Participatory Approach to Support
Sustainable Development
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Towards transformative sciences

A specific type of science that does not only observe and
describe societal transformation processes, but rather

initiates and catalyses them »
(Schneidewind et al. 2016, Pledge for a transformative science)

When « Science » engage « other » stakeholders

Scientific activity (knowledge production) is a social process

engaging diverse people, inside and outside the labs, and
impacting them... sometimes...

« Participation » aims at including people in processes which
usually exclude them: opening the righ of knowing, thinking,
saying, deciding, acting on...

Scientists co-design models with people and assess if they induce
usefull results for a given social project => Transformation

(Ferrand, 2024)



Typology of
methods used
in PM

Voinov et al. 2018,
Tools and methods in
participatory
modeling: Selecting
the right tool for the
job
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Hybrid forms of models

(Le Page et al. 2010)

Who makes the decisions?

-« >

RPG ... Intermediate ... 100 % computerized
100 % human simulation
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Player acting on virtual Partial Autonomous agent
environment decision-making
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Modelling: a dynamic learning process

[ Observations H Agaelgizen& H Implementation H Calibration Validation




Modelling: a dynamic learning process

[ Observations ]—>[ Ar;aelé/iséen& ]—>[ Implementation H Calibration H Validation ]

- An iterative process, focused on a question
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Project Sequia, Uruguay - 2014

Adapting livestock farming to climate change in
Uruguay

Instituto Nacional de Investigacion Agropecuaria
URUGUAY

Involving local stakeholders in the design of models
for participatory foresight studies

Pierre Bommel, Francisco Dieguez, Hermes Morales, Danilo Bartaburu,
L Emilio Duarte, Esteban Montes, Marcelo Pereira & Jorge Corral

PLAN AGROPECUARIO
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Context: cattle farmmg in Uruguay

‘ s AN HP* X“E"‘ﬁ 3} m‘* } gt “ \%
Agrlculture = central role in Uruguay's economy
Extensive cattle farming on natural grasslands

. cattle herd of 12 million heads (3.8 cows / inhabitant)
. produces about 600 000 tons of beef / year (65% export).

Severity and frequency of the droughts
- millions of animals died (slaughtered)
- numerous bankruptcies.




Sequia objective

- Compare various strategies of livestock management
» Diversity of livestock managements
« Certain farmers were less affected by extreme situations

- to help breeders to reduce risk:
* Imagine new strategies more robust in the long-run

* Involve farmers in a participative approach to give them ownership
on the project

Which livestock management
is resilient?

IPA recommends a cautious
~ strategy:
WF" - ‘pgstoralist’ management

PLAN AGROPECUARIO




ol

Rango-land ecologist
o Coop. accountant ‘ ‘

zootechnician

Who participates?

1. Co-designing the 1st version of
the model with a group of experts

2. Involving stakeholders, reviewing
the model and testing strategies



Overview of the basic model:
2 strategies
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UML class diagram

Forcing
variables

Cohort

num
age
weight
state

graze()
reproduce()
changeState()

stock

Herd 2 graze >
graze()
Sheep Herd
1
1 Plot
<has Producer  [155> ﬁ;eisl; t500 ha
income 1 OWNnS > 7K
seasonalActivity() r
ﬂ rents > ¢ 1 updateParameters()
logisticGrowth()
Traditional rentePrice()

maxStoking:1.2

seasonalActivity()




Diagrama de classe
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1rst version: seasonal step
Sequence diagram

:Scheduler

update weather and prices :

perform seasonal activities

:Environment :Producer :Grass ‘Herd
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Simulation’ results from 1rst version

Dynamics of cattle and pasture with fixed climate
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Simulation’ results from 1rst version  cimate scenario,

no management
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Simulation’ results from 1rst version  climate scenario,

with management
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Simulation’ results from 1rst version  climate scenario,

with management
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Executable activity diagram editor
to desigh new strategies collectively
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Experimental results
By being able to modify agents’ behavior

* farmers could play with the model
* better understand its logic.
* enable opening the black box

Co-Design of the model
* They validate a simplified representation (which they initially rejected)
* They identify biases in the simulations
* They corrected the conceptual model

Surprises and learning
e Counter-intuitive results for livestock technicians (but not for farmers)
* |t forced the experts to acknowledge their recommendation was not always the best

* Transfer of knowledge from farmers to IPA

Interest of the model for the participants
* Greater dialogue with the institute
» Stakeholders want to use the model (to play with it themselves)
* Appropriation of the tool

This experience has facilitated the emergence of new
and more resilient management practices



Papers
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(Com)))od : Supporting stakeholders in
decision-making

Objectives
Knowledge : understanding complex environments in uncertain situations

* Produce knowledge on a development issue,
gain a better understanding of the place and role of stakeholders in the system,

1.

e co-construct relevant indicators for all.
* Changing pre-existing view points

2. Decision : support collective decision-making
* Encouraging mutual recognition of points of view

* ldentify collectively s rmodélisat
a modélisation
*  Acceptable solutions d’accompagnement

*  Clarify the possible impacts (scenario simulation) e damarcie patcat e s
» Highlight collective issues,
. . .. . Michel Etienne, coordinateur
» facilitate and enrich the decision-making process.

%ate

Scowws tochres

The model as an object of mediation oL
uxe




The Comﬂf’ﬂoa tools: synergies between simulation and games

+ Speed of simulations Understanding the complexity of
Genericity decisions and the points of view of
stakeholders
_ Black box High cost, hard to replicate
Hard to describe and communicate

E Hybrid simulation <:J




Models as catalysts for the commoning

Illustration of varzeas in Amazonia

Debriefing : the most

important phase

100% computing ABM
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Models as catalysts

Aubert at al. 2017

“It is necessary to use suitable tools to support stakeholders in examining
possible changes in the ways of producing individual, common and
collective rules that respect common values and objectives”

Expecting changes by using catalyst objects
* bring people closer
« offer human warmth and complicity

e stimulate awareness about the need
to manage their commons in a fair
and viable way.

Designing aesthetic “catalyst” tools

KISS, KIDS... “KILT” & “Kictec”:
Keep it a Learning Tool
Keep it a Catalyst Tool to Empower Communities




Modeller as facilitator
for transdisciplinary research

————

zootechnician

Range-land ecologist

il Coop. accountant / a ‘
¥
N :

UML, the modelling language of transdisciplinary?

Milk tech.

Modeller as facilitator

* Animation and listening postures

Participatory modelling for
e Social learning (KILT, Le Page 2017)
*  Empowering communities
to develop their own solutions (KICTEC, Bommel 2020)
Supporting agreements among stakeholders
e Sharing and learning-by-modeling generate empathy and mutual understanding
* Catalyst tools allowing actors to project themselves over the long term
e Supporting them for producing individual, shared and fair collective rules

* Developing ways to manage their commons



For more information about ComMod...
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Courses on ABM

MISSABMS

Multi-platform International Summer School
on Agent-Based Modelling & Simulation
for Renewable Resources Management

3 p1atrorms: Netiogo, Gaima, Lormas

. Diversity of participants

Promote UML formalization
rather than coding

- Especially appreciated by the
participants

(Le Page et al 2017)
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