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Participatory modelling

and simulation to support community
forestry in northern Thailand

Deforestation and forest degradation have been
an environmental problem in northern Thailand
for more than half a century, particularly in Nan
Province. Community forestry is one way to mitigate
this problem by integrating traditional knowledge
and practices to forest management and utilization
of the extensive diversity of natural resources found
in community forests. These resources are utilized by
different categories of local people interacting among
themselves, as well as with their common environment.

Nowadays, stakeholder participation is recognized
as a prerequisite in sustainable renewable resource
management, including forestry. Because the quality
of the participatory process depends on social relations
among stakeholders, innovative modelling and
simulation tools are increasingly used to facilitate their
dialogue and exchanges.

Among participatory modelling and simulation
approaches, Companion Modelling (ComMod)
postulates that the use of an agent-based model (ABM,
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defined as a set of interacting agents implementing
their tasks in a common environment based on specific
objectives and available resources) representing the
problem to be collectively examined can support
social learning and joint decision-making. A ComMod
process is composed of several successive, iterative
but evolving, sequences of activities carried out
with all kinds of concerned stakeholders to examine
a given common resource management problem,
exchange points of view and stimulate collective
learning and decision-making. These activities aim
at understanding a complex issue and strengthening
the adaptive capacity of resource managers. This is
done by generating a shared representation of the
problem at stake through stakeholders’ exchange of
perceptions and knowledge from various sources and
their empirical experiences. In a ComMod process,
the communication among stakeholders is facilitated
by modelling and simulation tools, co-designed with
them, and particularly by using the synergistic effects
between a role-playing game (RPG) and an ABM. During
the last two decades, the ComMod approach was used
to support the mitigation of environmental problems
in northern Thailand.

From 2015 to 2020, a ComMod process focusing on
community forest management (CFM) was implemented
in Lainan Sub-district of Wiang Sa District, Nan Province
where remaining community forests are still vulnerable
to deforestation. An ABM representing non-timber
forest product (NTFP) dynamics and user behaviour
was built, tested in RPG sessions to enrich and validate
it with local villagers, before to implement it as a
computer-based RPG (cRPG) tool for exploring desired
CFM scenarios.

The ComMod process was composed of the
following three main phases: (i) preliminary diagnostic
study to identify and understand the local CFM
problem, (ii) first participatory modelling and simulation
sequence to validate the model with diverse types of
stakeholders, and (iii) second participatory modelling
and simulation sequence to explore desired CFM
scenarios with local stakeholders.
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The preliminary diagnostic analysis found that
a large number of people travelling from other sub-
districts, or even other provinces, harvest NTFPs
in the Lainan’s community forests which are less-
degraded than other neighbouring forest areas.
The CFM committees of each individual village
have not succeeded yet to prevent the intrusions of
these outsiders to avoid resource overexploitation.
Additionally, because wildfires occur regularly in these
deciduous community forests in March and April,
firebreak establishment was seen as an effective and
low-cost practice to be encouraged. Therefore, there was
a need for new CFM initiatives to strengthen collective
action and improve the sustainable management of
NTFPs at the site.

In the first ComMod sequence, a conceptual
model representing NTFP dynamics in relation to the
harvesters’ behaviour was developed and implemented
as a RPG (Figure 1) used in gaming sessions during
an initial field workshop attended by 33 participants
corresponding to various categories of stakeholders
(including different types of NTFP harvesters, village
leaders, and local administrators). The main purpose
of this workshop was twofold: (i) to validate this first
model with local stakeholders, and (ii) to identify with
them possible scenarios for improving the quantity of
NTFPs. The key outputs of this phase were as follows:
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» suggestions (e.g. recalibration of the volumes
of NTFP resources) from both local villagers and their
leaders to improve the initial RPG and its underlying
conceptual model; and

» two scenarios to be simulated were selected:
one based on firebreak establishment to prevent wildfire
damages to NTFP resources, and another one to look
at the effects of outsiders intensively harvesting NTFPs.

Based on the outputs from the two previous
phases, the “CoComForest” (COllaborative COMmunity
FOREST management) model was developed in the
second ComMod sequence and used as a cRPG to
further facilitate sharing of perceptions and knowledge
among participants, and in participatory simulations
exploring the two above-mentioned scenarios. Several
tests were conducted in the laboratory for verification
and calibration before using this cRPG tool with
21 participants during the second field workshop
composed of three successive participatory gaming and
simulation sessions (Figure 2). The first one focused
on the co-validation of the CoComForest model with

the participants who accepted most of the model
functionalities and the scheduling of the rounds of play.
The subsequent two sessions simulated the two above-
mentioned scenarios. The results from the participatory
gaming and simulation sessions encouraged the
analysis of the CFM problem created by the harvesting
practices of outsiders, and stimulated a debate about
the options available to prevent outsiders from visiting
the community forests. The management options
proposed by the participants during the debriefing
phase were as follows:

 collectively observe who are the outsiders and
where do they come from in order to officially inform the
authorities of their villages of origin that they are not
permitted to harvest NTFPs in the Lainan’s community
forests,

« establish rules and regulations for CFM at the
sub-district level and officially announce them to the
public by posting them at the edge of each community
forest.

Cell number

Melientha suavis(green), Oecophylla smaragding's
queen broods (orange), and edible mushrooms (yellow)

Figure 1: (A) The role-playing game used in the first participatory gaming field workshop with diverse stakeholders. Each participant played
the role of a non-timber forest product (NTFP) resource harvester. (B) Components and features of the role-playing game.

of the CoComForest computer-based role-playing game used in this workshop.
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Figure 2: (A) Debating simulation results during the second participatory gaming and simulation field workshop. (B) The main visual interface



Vol 10 No. 3 | July - September 2021 | NATURE AND ENVIRONMENT

Individual in-depth interviews conducted after the
workshop helped to evaluate the use of this modelling
and simulation tool with the local stakeholders. Most
participants considered that the model promoted a
common understanding of the local CFM problem.
Its use in participatory gaming and simulations
supported collective learning and the search for an
adapted and acceptable action plan to improve CFM
at the sub-district level focusing on the prevention
of overharvesting of NTFP resources by outsiders. To
translate the management options from the workshop
into actual collective action on the ground, further
similar gaming and simulation workshops with more
diverse stakeholders (e.g. staff members from the
Royal Forest Department at provincial level), especially
young villagers, are still necessary. This would promote
the exchange of traditional knowledge and empirical
experiences across generations in order to sustain the
improvement of local CFM in the future.

Further information

The use of arather genericand simple CoComForest
conceptual model and its associated RPG and cRPG
tools in this ComMod process created a collaborative
platform to improve CFM at the sub-district level and the
adaptive capacity of local stakeholders. This suggests
that the ComMod approach andits participatory gaming
and simulation tools could support the improvement of
collaborative CFM at other sites facing similar problems.
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