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Abstract
In the uplands of northern Vietnam the successive policy reforms that accompanied agricultural de

collectivisation triggered very rapid changes in land use. From a centralised system of natural resource

management, a multitude of individual strategies emerged which contributed to new production inter

actions among farming households, changes in landscape structure, and conflicting strategies among

local stakeholders. Within this transitional context, learning devices and mediation tools helped local

communities to collectively design their own course of action for developing sustainable natural re

source management. This paper describes a collaborative approach combining a number ofparticipatory

and geographical representation tools (Le. participatory 3-D models, spatial graphic models, multi-agent

computer models, role-playing games and GIS) in order to analyse and represent the interactions be

tween: i) decision-making processes by individual farmers based on the resource profiles of the farms;

ii) the institutions which regulate the access to and use of resources; and iii) the biophysical and socio

economic environment. This methodological pathway can lead to a platform for negotiation on natural

resource management. In this paper this methodology is illustrated by a case study in Bac Kan province

of Vietnam. Geographic information generated through a participatory process was incorporated into

a village level GIS. By then coupling a multi-agent model with this GIS a virtual world was created, ac

curately reproducing the real world which had been analysed on-site by an interdisciplinary team. This

modelling tool facilitated discussions between researchers with different disciplinary backgrounds and

led to a common graphic language among scientists and local stakeholders. To take into consideration

the extreme diversity and complexity of recent changes in the local situation, increasingly realistic mod

els were developed in association with local stakeholders. These collective learning devices helped create

and explore different possible scenarios along which the agricultural and natural environmental could

evolve with time. The tools were gradually refined through interaction with different groups of stake

holders and were used for mediation between villagers and district policy makers to formulate natural

resource management options compatible with regional development plans. A key lesson learnt from

this experience is that the level of realism/abstraction of learning tools used needs to be adapted to each

issue raised during the collective negotiation, as well as to the nature of the participants (e.g. farmers or

decision makers).

Keywords: natural resource management, learning devices, participatory GIS, decision support, levels of

abstraction, Vietnam.
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I. Introduction
In Vietnam, agricultural decollectivisation took place from the early 1980s through to the mid-1990s.

In the northern uplands this process led to dramatic changes in household land endowment, which

in turn modified the social interactions within the farming community (Rambo et aI, 1995; Jamieson

et aI, 1998). A farming-systems study conducted in Bac Kan province showed that these policy

changes contributed to rapid socio-economic differentiation among households (Castella and Dang,

2002). Sadoulet et al. (2002) showed that, under the successive land allocation reforms, family labour

force composition influenced individual farm resource endowment. Farmers' production strategies

were driven by the changes in land and capital endowments relative to their family labour force and

by requirements for rice production needed to secure food self-sufficiency. Individual household

strategies also depended on the resource endowments of their village (for example, the quantity of

lowlands, forest quality, soil types, and population) which therefore led to highly diverse land-use

patterns. In short, a diversity of farm strategies combined with a very heterogeneous environment

led to multiple pathways for land-use change at the watershed level. As a consequence, no single

policy could tackle the issues related to natural resource management that had arisen during the

past decades (Castella et al, 1999). The extreme diversity in local situations resulting from these

recent changes was also challenging 'classical' participatory research approaches. To overcome these

problems, a new methodology was developed combining role-play and multi-agent models with

more classical methods. This methodology is illustrated in this paper by a case study, conducted

in Bac Kan province, to investigate the interactions between livestock, crops and forest systems in

upland areas. This experience raises new questions about how participatory research can adapt to

such dynamic and diverse environments.

2. The limits of participatory and non-participatory land-use analysis
for collective action

2.1 Participatory Rural Appraisal

Prior to the launch of this research programme, several development projects had been conducted

in Bac Kan Province. The main results and achievements of these projects were reviewed in order

to build upon their existing successes and pitfalls in supporting collective action in natural resource

management. These projects typically started with a one-week participatory rural appraisal (PRA)

intended to assess community needs and identify development issues and intervention points, based

on local knowledge (Le et aI, 1996). The PRA exercise provided a very rapid overview of the history

and geography of the commune, based on local knowledge and available statistics. It led to a long list

of recommendations. For those proposed activities that were both high priority and feasible, a work

plan was designed by the project team and then implemented under the supervision of a project

steering committee. The PRA raised the entire community's awareness of local development issues.
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Thereafter, it became easier to mobilise villagers around activities that benefited the whole commu

nity. However, many issues involving coordination among households or community-based manage

ment, though ranked as priorities - e.g. upgrading of an irrigation system, alternatives to free-roam

ing livestock, and the reorganisation of forest protection regulations - were not tackled by the project.

There were three main reasons for this. Firstly, the project managers were under pressure to deliver

rapid, visible results that could be measured by a project impact monitoring system and within a

relatively short period. Secondly, the PRA process raised new issues that could only be addressed sat

isfactorily by further complementary research (e.g. sustainable cropping systems on the slopes, future

market opportunities for different cash crops). Instead oflaunching specific research, the project gave

priority to those problems that already had ready-to-use solutions. Furthermore, the project simply

complied with farmers' ideas, which were often influenced by the 'fashion of the moment', as relayed

by agricultural extension services: new rice varieties or pig breeds, cinnamon, apricot, Tephrosia

contour hedgerows, etc. Cash crop selection was not based on preliminary market analysis, and this

resulted in a sharp fall in price once the very small market became saturated with the product (espe

cially for apricots and cinnamon). Thirdly, coordination among stakeholders requires complex social

learning and consensus building processes. These processes take a long time, and tend to bring to the

surface latent tensions or conflicts which disrupt social harmony. As a consequence, the most suc

cessful activities were those that could be managed individually and that rapidly improved household

well-being (sanitation and clean water supply systems, credit schemes, etc.).

Though interesting discussions on integrated management of natural resources took place among

stakeholders during the PRA, these did not lead to collective action. This can be explained by the

nature of PRA itself. Although this method is very appropriate for generating agro-ecological and

economic information in a very short time, it is not a good tool for analysing social interactions

(Mosse, 1998). Local power structures, influence and dependence relationships, and disputes could

not be addressed satisfactorily, even though the instigators of the PRA were convinced that an under

standing of these social interactions was essential for promoting community-based natural-resource

management (Castella et al, 2004). Informed collective action reqUired more refined investigations of

the social, agricultural and environmental context of farmers' decisions and interactions.

2.2 Monographic studies

At the end of the 1990s, a number of PhD students in anthropology, human geography and politi

cal economy did their field research in Bac Kan or neighbouring provinces. They compared their

observations of the changes, due to decollectivisation and land reforms, that occurred in several

villages with contrasting human and natural environments. The students stayed in the villages for

long periods of time and enjoyed regular informal interaction with the local populations, building

up reciprocal and trusting relationships. These long-term monographic studies provided precious
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empirical evidence concerning the changes that occurred in local management of natural resources

and in traditional social networks. However, the students invariably faced a methodological challenge

when compiling information collected over long periods of time. In this transitional context, the

established rules and norms that governed the local socio-ecological system were not relevant, and

farmers could no longer rely on their historically rooted knowledge base or on stable management

models. The farmers were faced with a situation of great uncertainty and were forced to constantly

adapt to their changing environment. Reconciling information obtained from different sources at dif

ferent periods into coherent narratives about ongoing changes became a very difficult task. Observed

at the landscape-community level, the agricultural system seemed to be merely the sum of the unco

ordinated strategies of different stakeholder groups. Observed at the regional level, land-use changes

resulted from generalised uncoordinated individual actions, and were therefore highly unpredict

able, for example when Tay farmers reclaimed the paddy fields that their ancestors had given to the

cooperatives twenty years before. Information assumed to be correct one day was thus questioned the

next day, and differed greatly from place to place. Responses obtained to the same question from the

same respondent was often different on a monthly basis. This led to doubts as to the reliability of the

informants or even the villages under investigation. In-depth research in a limited number of sites

was not sufficient to understand the variability in the direction land-use changes were taking at the

local scale.

2.3 Multi-scale land-use systems analysis

To reconstruct the whole picture of regional land-use changes, the study began with a fairly conven

tional analysis consisting of three successive steps conducted by an interdisciplinary team (Castella

and Dang, 2002). The agro-ecological zones in the district were classified based on available maps,

statistics and stakeholder meetings. Commune-level sites were then selected for more refined stud

ies, based on their representativeness of the district's diversity. The changes in local agricultural

systems over the last five decades were studied by open interviews with key local informants (elders,

officials, etc). The spatial dynamics in the region were determined by interpretation of aerial pho

tographs (1954,1977 and 1989) and satellite images (1990,1995,1998 and 2001). On-farm surveys

were conducted with 300 households, representative of the diverSity observed in the previous stages.

Semi-structured interviews were used to investigate farmers' decision-making processes and farming

system differentiation patterns.

Land-use systems are driven by people's needs and objectives, which in this case were affected by a

rapidly evolving socio-economic environment. One important outcome of this research was related

to the interactions among livestock-crop-forest systems at the watershed/village level and their

impact on agricultural sustainability (Eguienta et aI, 2002). Indeed, interactions between livestock

management and cropping practices in the uplands illustrated the problems arising from poor coor-
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dination between groups of farmers pursuing different strategies. Under the cooperatives, livestock

was managed by specialised brigades that closely controlled their movements in the villages. During

agricultural decollectivisation, buffalo were distributed to households. This led to dramatic changes

in animal husbandry practices. For Tay households, who mainly rely on lowland rice cultivation,

mobilising a family member every day of the year to take care of a few buffalo became a real burden.

Thus most Tay let their buffalo roam in the uplands, allowing them to graze in pastures and forest

during most of the year, when the animals were not needed for ploughing, and checking the status of

their herd once every week or two. In contrast, Dao communities, who rely mainly on slope cultiva

tion, generally have their buffalo watched over by a child or an elder almost year-round in order to

avoid animal damage to their upland crops. The number of conflicts between Tay and Dao villagers

multiplied because of crop damage by roaming animals. The roaming of livestock in the village terri

tory was clearly identified as a constraint to the diffusion of cropping systems as alternatives to slash

and-burn practices. Three management options were possible. The first option was for individual

farmers to build fences or dig trenches to exclude livestock from specific land units. The second was

to reinstate centralised management of the village livestock herd. The third option, now that the herd

had been distributed to a large number of individual households, required collective negotiation of

new livestock management rules at the community level.

The three diagnostic methods presented above all showed that the first option was inequitable be

cause richer farmers could more easily enforce the rules they individually imposed over the whole

community. This tended to maintain and reproduce pre-existing power relations. The community

rapidly reached a consensus against the second option, which reminded them of the cooperative

period and poor individual control over decisions made in the name of the collective (Castella et aI,

200Sc). The third proved the most satisfactory, provided that a consensus could be reached through

an open, participatory process. While the three methods used by the team arrived at complementary

diagnostic findings - e.g. the history of the problem, the complex mechanisms involved, the diversity

ofviewpoints and interests, the local power structure and identification of the key players - these did

not provide a pathway towards collective action. A rapid, adaptive method was needed to cope with

the rapid changes in the socio-ecological environment, while "evading cooption by local politics"

(Richards, 1995) so that the local communities were fully in control of the whole negotiation process.

These two conditions were essential to the effective implementation of the collectively constructed

solution to the common problem.
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3. Learning devices and mediation tools for collective action

Farming households were under pressure to adapt to rapidly changing production conditions; and

research communities also felt constrained to rapidly propose technical and institutional innovations

to accompany these on-going changes. A compromise was needed between rapid dissemination of

research results and the steps necessary to validate the proposed innovations and avoid unexpected

adverse consequences. It was previously shown that a researcher's capacity to respond to farmers'

needs and expectations determines the willingness of local populations to further contribute to

participatory field activities (Castella et aI, 2004). Thus beyond the diagnostic phase it was necessary

to engage both researchers and local stakeholders into action-research to rapidly deliver visible and

convincing results, i.e. adapted to the local needs and circumstances.

The SAMBA computer model (fully described in Castella et aI, 200Sa) was designed to mimic indi

vidual management of natural resources and the resulting impact at the watershed-village scale on

land use and local institutions. This model was parametrized based on data collected during the land

use analysis stage and was used to test the main hypotheses derived from field studies. For example,

it helped explain that land use in the uplands was affected by the rules used to distribute lowlands

to households in the early 1980s. This simulation platform made it possible for a group of scientists

from different disciplines and backgrounds to test explanatory hypotheses on poorly documented

land-use changes that had occurred in the past. Although it met researchers' expectations, this com

puter simulation tool had to be made accessible so that local stakeholders could use it to work out

their problems, build scenarios, and define pathways towards concrete action. Instead of examining

past situations, the tool was modified to explore future scenarios. It became clear that major changes

to local institutions and rules would be necessary to induce changes in land-use patterns. A two-way

communication network between scientists and local stakeholders could facilitate this collective

process towards more sustainable natural resource management. For this, the SAMBA multi-agent

model was translated into a role-playing game, prompting and incorporating local knowledge to im

prove its representation of the most recent changes in land use (Boissau et aI, 2004). This role-playing

game, using a wooden game board, was designed using the main rules of the initial computer model

and was played by ten local farmers selected to represent a diversity of conditions and production

strategies. Repeating these participatory simulations at different locations and in different contexts

enabled the team to generate decision rules that were further incorporated into a new generic version

of the SAMBA model (Boissau and Castella, 2003). It was checked that the resulting model i) correct

ly simulated the most recent changes in land use after the allocation of forest land to individual farm

ers, which started in 1993, and ii) could generalise findings from successive participatory simulation

sessions to the entire province. The multi-agent model was first validated by comparing simulated

and observed land-use maps, and then by submitting its findings (i.e. simulated scenarios ofland

use change) to local stakeholders in two communes which had not been previously exposed to the

341



Sustainable Sloping Lands and Watershed Management Conference

SAMBA process (Castella et aI, 200Sb). This participatory assessment was crucial for confirming that

the model developed was applicable to the entire province without needing to repeat the intensive

data collection effort over a large number of sites.

The main steps and model formalisms constituting the SAMBA methodology (i.e. narratives, graph

ics, multi-agent model, role playing game) provided a common frame of reference for all participants

in the participatory simulations conducted at different locations. In all versions of the SAMBA model

the agents - household, buffalo - and the environment were the same. The colours used to represent

different land-use types were similar, and so was the grain (grid cell size) and extent (village) of the

simulation interface. The size of the grid cell (1,000 m2
) was the unit of area measurement commonly

used by upland communities in northern Vietnam. The village was selected as a coherent entity in

terms of its biophysical (watershed), social (community) and geographic dimensions. All the techni

cal choices related to the visualisation devices came from regular interaction with local stakeholders

(Castella et aI, 200Sc). The models thus reflected the collective process of knowledge generation by

which they were created. Jeantet (1998) suggested that learning devices for collective action should

carry out three main functions: translation, mediation and visualisation.

3.1 Translation

This function is particularly important when cultural differences exist between participants. Clarify

ing, then confronting multiple viewpoints contributes to the construction of a common meaning and

mutual understanding among stakeholders. This was the case during the participatory simulations

organised with the SAMBA computer model, the role-playing game, and the three-dimensional and

graphic models of the villages (Castella et aI, 200Sc), The participants were researchers of occidental

culture, their Kinh Vietnamese colleagues (the dominant ethnic group in Vietnam), and local people

belonging to several ethnic minority groups (Tay, Dao and H'Mong), who in fact represent the major

ity of the population in the mountains. Translation was of course necessary because of linguistic dif

ferences, although all participants could understand the Vietnamese language, but also because of cul

tural differences due to different ethnic, social or professional origins. Oral communication - between

players and between players and facilitators - as well as non-oral communication was video recorded,

side discussions were reported by an observer who could translate from local languages, and players'

actions were registered on a monitoring sheet (e.g. number of buffalo, land use, investments), Each of

the five team members reported separately on the course taken and final results of the role play. These

findings were then compared during a collective debriefing, which helped assess the broad range of

possible interpretations of the same actions. Indeed, the same story could be interpreted differently by

each participant depending on his/her personal sensitivity and cultural background. Cultural diversity

clearly enriched the collective experiment (Castella et al, 2003; Boissau and Castella, 2003).
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3.2 Mediation

A learning device is a mediator in the sense that it favours the expression of various sometimes con

tradictory viewpoints, and that it reinforces their legitimacy in a context of negotiation. Mediation

consists of facilitating the debate between stakeholders who are bound by a common problem, the so

lution of which depends on their capacity to express and exchange their viewpoints to build a shared

vision of the problem, to make compromises and to negotiate. The power structure among partici

pants was not ignored but was not, however, examined specifically because this would have required

a thorough socio-anthropological study with the risk that the results would already be obsolete by

the time they were released. Indeed, it was observed that the power relations among the stakehold

ers tended to constantly reshape with the rapid socio-economic changes. Situations of change or

conflict triggered the emergence of new actors or institutions on the local scene. The model was thus

an intermediary object, evolving with the stakeholders themselves according to their inputs into the

game (David, 2001; Cardenas and Ostrom, 2004). For example, the environment of the SAMBA role

playing game was quite neutral at first but the players could project their own experience and ideas

into the gaming environment. Through their interactions with other players, observers and facilita

tors, they could reshape the game with their own ideas (Boissau and Castella, 2003).

A few days after each SAMBA role-playing session, participants were systematically and individually

interviewed. The interviews investigated the links between how farmers made decisions and behaved

during the game and the reality of their own lives. Their lack of experience with the game pushed

them to use their own local frame of reference and to make decisions about their virtual actions

based on their own experience. For example, during a gaming session a real event that had created

severe tensions within the village was spontaneously replayed by the participants. One of the com

mune officials had taken advantage of his position and good connections with the forestry services to

receive some of the best pieces of forest, and areas ten times larger than other members of the village

community during land allocation. The other villagers had made complaints against him, but because

the land allocation procedure was implemented legally and according to administrative rules, the

land was not been redistributed. Unfortunately most of the villagers were not familiar with their local

institutions. The game provided an occasion for the participants to publicly express their resentment

of this incident and to start a discussion. The individual interviews with the participants provided a

framework for analysing the sequence of actions and interactions between players during the gaming

session. Prospective scenarios were developed to answer questions such as "what would happen if this

or that local rule was modified?" and were then discussed with members of the village community

who did not participate in the role play.
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3.3 Visualisation

The new rules or management principles mediated by the computer model had to be translated into

concrete actions. It was important to identify possible winners and losers among the farming house

holds and to define mechanisms for compensation. Experience in Bac Kan that there are successive

steps one has to go through between the discussion of a development scenario around a game board

and its actual implementation (Castella et aI, 200Sc). Visualisation tools were very helpful in discus

sions because as the different scenarios were explored collectively, the participants could see the

implications for themselves and for the community (Martin et aI, 2004). The devices were adapted to

the questions at hand and new representational supports were proposed when limitations were en

countered using existing tools (three-dimensional models, graphic models, computer models, game

boards, etc).

One of the main lessons that could be drawn from the combined use of various visualisation devices

is that their degree of realism (or level of abstraction) must be adapted to the precise situation and

to the stakeholders involved in the collective process. For example, simple wooden cubes represent

ing a landscape on a game board meant that the behaviour of villagers during land allocation could

be explored without inhibitions, thus overcoming a number of taboos and conflicting issues that

constrained open discussions on this topic. The participants could express the general principles and

beliefs underlying their decision making process more openly than they would have done with more

realistic supports such as aerial photographs or a three-dimensional model of the village. Indeed,

when the simulation environment closely resembled reality, so that participants could precisely locate

their own or a neighbour's field on the visualisation support, then emotional aspects associated with

the interactions came to the fore. Discussions then became location specific and were thus distracted

from the initial purpose of determining general rules and "common higher principles" which tran

scend individuals and bring them together as a community (Boltanski and Thevenot, 1991). An even

higher level of abstraction was used in an experimental economy to study the emergence of collective

rules or institutions. A simple grid representing the presence/absence of a resource at a given loca

tion, or gain/loss based on game theory, can serve as a support to explore the relations between the

individuals and the collective (Boissau, 2005; Ostrom, 2006). However, when the discussions turn

back to concrete action, the mediation devices need to be anchored in much more realistic represen

tations, making it possible for each participant to evaluate the consequences of his/her own individu

al decisions (Castella et al, 200Sc).

It can be concluded that the developed learning devices fulfilled all three functions of translation,

mediation, and visualisation. They provided a concrete, visible link between two processes: collective

action and knowledge generation, which are inseparable outcomes of action-research.
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4. Communication platforms and social learning for
adaptive management of natural resources

For the researchers, the scientific soundness of the knowledge generated through action-research is

guaranteed by the quality of the collective process that leads to co-construction of the problem. For

the stakeholders, the quality of the process determines the relevance of decisions or actions that are the

eventual outcomes of the learning process. Consequently, an important question is how to rigorously

assess the quality of a learning process. What are the criteria or evaluation methods that can be used to

judge the success or failure of a collective learning process (Funtowicz and Ravetz, 1993)? In agriculture

and natural resource management, evaluation procedures are far from standardised (Roling and Wage

makers, 1998; LEARN Group, 2000; Ramirez, 2001; Meinzen-Dick et aI, 2004), as this research domain

emerged empirically from field experiments conducted by various teams. A first attempt to unify these

contrasted research practices was made by Fazey et al. (2005), who compared them to the more theoret

ical perspective of collective action. This implies first analysing the learning devices by considering them

as traces of stakeholder interactions and then studying the "human devices" or socio- technical networks

that supported these interactions (Sebillotte, 2002; Hubert, 2005). Like the learning devices, the "human

devices" are both the means and product of a collective learning process (Brossier and Benoi~, 2005).

Usually, researchers engage in action-research because they are asked to tackle social problems which

require scientific knowledge but also have a political dimension. Their scientific knowledge undoubt

edly gives legitimacy in inviting the other stakeholders to the negotiating table. The discussion that

follows aims at i) enlarging the list of participants so as to take into account the various aspects of the

problem; ii) facilitating the emergence of new actors and leaders, as the problems are worked out; and

finally, iii) empowering the participants to secure their ownership of the collective process. Roling

(I994) proposed that this social learning process should be organised within platforms of communi

cation consisting of groups of stakeholders who share a common problem which can then be solved

collectively by dialogue and negotiation. Researchers are initially involved in the platform to instigate

the phenomena/events which they then analyse. As the participants gain skills, the platform gradu

ally leads to the formation of structureslinstitutions within the communities for managing common

resources, and these then earn local legitimacy with respect to other groups of stakeholders located at

either the same or higher hierarchical levels (Steins and Edwards, 1999). This legitimacy rests directly

on the quality of the dialogue, which must be characterised by transparency, authentic engagement,

impartiality and the competence of the participants (Van de Kerkhof and Wieczoreck, 2005).

The team has now revisited its experience in Vietnam by conducting a SOCiological analysis of the

events that took place during the communication platforms it initiated (Boissau, 2005). Individual and

collective behaviour was analysed before, during and after the phases of interactions between actors.
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4.' Before

The communication platform was set up following one year of research, which included multi-scale

land-use systems analysis (as described above) and field experiments with local farmers through

long stays in the villages. This preliminary work gave a legitimacy to the research team vis-a-vis local

populations and facilitated discussion of issues related to natural resource management. This work

had led to a farming systems classification, which was used to select participants/farmers in the com

munication platform who represented the diversity of farming practices in the study area. Prelimi

nary knowledge of the village history and power structures within the communities and between

communities also guided the choice of the participants. For organisational reasons the number of

players was limited to ten, which sometimes made the selection difficult. To overcome this constraint,

some people were invited to participate as observers who could have discussions with the players and

contribute to debriefing sessions. The discussions were made easier by the fact that all the players

were farmers and thus belonged to the same socio-professional group.

4.2 During

During the role play, each player drew a card introducing the main characteristics of his/her virtual

family. After having described their real families the players were then asked to introduce their vir

tual family to the other participants. By playing with a virtual family, the participants were spared the

emotional load related to playing their true life in front of other farmers whom they know well. Their

behaviour was monitored during the game (e.g. aspects such as their imitation of other players, logic

of innovation through trial and error, installation in a routine as soon as their financial situation was

stabilised) to assess the individual and relational cognitive schemes they applied during the innovation

process. The results of the participatory learning process were then confirmed during the collective

debriefing meeting or through individual interviews that were conducted over the following days. This

anthropological study showed that the players played their own lives during the game based on their

personal experience, especially during the initial learning phase. However, their behaviour throughout

the game was also highly influenced by local history, culture and internalised power struggles and col

lective issues. The interactions between players revealed the social structures of the village community.

4.3 After

The individual and collective surveys carried out after the participatory simulation sessions con

firmed that in unknown situations farmers make decisions based on their local, historically con

structed frame of reference (Boissau and Castella, 2003). Due to the preliminary research into local

circumstances, the team was able to achieve the objective of capturing local knowledge by placing

the participants in conditions favourable to communication, focusing on relatively homogeneous

player groups, and ensuring the absence of conflict in the topics under discussion. However, the

surveys conducted a few months later in the same villages showed that some objectives had not been
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achieved. Participants confirmed that they had learned a lot from the communication platform,

especially about the impact of their individual decisions on the village landscape. They had also

discovered how their neighbours make decisions, something that they had never had the chance to

observe before. Nevertheless, while interesting discussions between participants followed, exchanges

about this collective experiment were more difficult with people who had not taken part in it. The

participants did not feel sufficiently qualified or motivated to transmit knowledge obtained via the

platform or to continue the collective process that was initially mediated by the researchers. These

mitigated results led the research team to question the stability and continuity of the human devices

which supported collective action. How could a sufficient level of commitment be maintained among

the participants in the long term?

Local people were initially curious about the research carried out in their village and their interest was

boosted by the novelty of the devices used (e.g. computer model, role-playing game, three-dimensional

model) and the perspective oflearning something from interaction with the other participants. Finally,

their motivation peaked when they realised how they could benefit, individually and collectively, by

maintaining the dialogue. Besides their initial interest in improved cooperation, they also thought that

the collective learning process had been useful in implementing concrete actions. The participants

were more interested in exploring future scenarios than analysing past changes. While the research-

ers learned much, analysis of past change, although participatory, contributed relatively little to the

questions of the local communities. On the other hand, prospective evaluations of new practices based

on simulation devices renewed their interest in the communication platform beyond the phase of

discovery. In a context of uncertainty, simulations were particularly valued because they created situa

tions that were not practical using real experiments. Participants recognised the connections between

individual behaviour and collective management, and also the immediate future and the long term.

During the computer simulations they insisted on running the model over longer periods. They were

interested in and constantly surprised by the dynamic landscape, which evolved at each time step and

changed with individual management rules. Thus, in line with Olsson et al. (2006), windows of oppor

tunity for collective action to meet stakeholders' expectations at local and regional levels (e.g. changes

in the local rules for livestock management) were identified through the participatory simulations.

s. Conclusions

Combining various learning devices allowed the research team to tackle multiple issues at comple

mentary scales. The tools and methods were gradually developed during the process because the

participants invested time and energy in adapting them to their own interests until, ideally, a shared

representation of the problem was achieved. This shared representation was thus the outcome of a

collaborative platform. Rather than proViding a ready-made solution, the platform supported the
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emergence of a new perspective on the problem and also helped explore various problem-solving

pathways. The shift from strategic management (technology transfer) to dialogue-based management

(problem solving) dramatically changed the role played by researchers in generating information.

Instead of remaining external observers, they joined the other stakeholder groups (farmers, local

administrations, planners and policy makers) as partners in a problem-solving process and acquired

legitimacy through their involvement in concrete actions. Scientific knowledge was then viewed on

equal terms with layman/indigenous knowledge. This shift to trans-disciplinary research changed

the learning perspective from an accumulation of scientific data to an intimate understanding of the

processes at work. During transition periods, when former frames of reference are no longer valid,

action-research can still tackle complex problems by exploring potential development pathways.

Learning devices and mediation tools involved in communication platforms facilitate these social

experiments and collaborative explorations.
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