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Abstract An essential task of participatory action-

research is to help close the policy implementation gap

that leads to large discrepancies between policy

frameworks and local practices. Too often, official

regulations, laws and decrees fail to translate into

concrete action on the ground. Loose institutional

linkages between research, extension and local

communities are often blamed as the main culprits

for this gap. In turn, many stakeholders call for

enhanced participation as a way to bring together

scientists, development practitioners and local com-

munities in negotiating competing claims for natural

resources and designing realistic pathways towards

sustainable development. Despite such general con-

sensus about the value of participation, the latter

cannot be decreed nor imposed. Participation is an

emerging quality of collective-action and social-

learning processes. In this paper, the experience of

participatory land-use planning conducted in Laos

serves to illustrate a model of the science–practice–

policy interface that was developed to facilitate the

interactions between three groups of stakeholders, i.e.

scientists, planners and villagers, in designing future

landscapes. Emphasis was put on developing an

approach that is generic and adaptive enough to be

applied nationally while engaging local communities

in context-sensitive negotiations. The set of tools and

methods developed through action-research contrib-

uted to enhanced communication and participation

from initial consultation and cooperation stages

towards collective decision-making and action. Both

the activity of landscape design and the resulting

patterns can be improved by incorporating landscape

science in strategic multi-stakeholder negotiations.

Keywords Land-use planning � Participation �
Boundary objects � Action-research � Landscape

governance � Southeast Asia

J.-C. Castella (&) � J. Bourgoin � G. Lestrelin

Institut de Recherche pour le Développement (IRD), PO
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Any discipline which is concerned with rational intervention in

human affairs […] must both establish theory and engage in

practice. Theory and practice will exhibit a groundless

relationship, each generating the other, with neither being prime.

This mutual development of theory and practice calls for action

research in real situations, research in which the researcher has to

allow the situation to take him/her where it will, research whose

focus is the change process itself rather than some hypothesis

under test. (Checkland 1985)

Introduction: the key role of action-research

in land-use planning

Reconciling competing claims on natural

resources

Since the Rio Conference on sustainable development

in 1992, land-use planning (LUP) has been considered

as a key policy instrument for engaging local

communities in designing their future landscapes

while decentralizing the governance of natural

resources (Meadowcroft 1997). Under the banner of

sustainable development, a large range of LUP

approaches have been tested and many lessons have

been drawn (Silberstein and Maser 2000; Sayer and

Campbell 2004; Wollenberg et al. 2008). In the

meantime, new issues have come to the fore of global

policy agenda such as climate change, biodiversity

depletion, land degradation and land-use intensifica-

tion driven by international market trends. When

touching the ground, policies negotiated at the global

level (e.g. poverty alleviation, food security, biodi-

versity conservation, climate change mitigation

through avoided deforestation) usually translate into

some kind of LUP (Rudel and Meyfroidt 2014). In

addition, powerful global corporations are involved in

large-scale land acquisition, buying or leasing land

that may or may not be cultivated and/or occupied.

Very often, local communities are not consulted.

‘‘Resource grabbing’’ then happens when local people

are deprived from the resources they used to get access

to without proper compensation. There is a thin line,

and often an overlap, between what would be consid-

ered as land grabbing or as lawful resources realloca-

tion. Local community involvement in local LUP is

therefore expected to reconcile competing claims on

natural resources (Giller et al. 2008), while securing

safeguards (e.g. land tenure rights of local population)

so that policy instruments can be applied effectively

on the ground. Consequently, the pathway towards

sustainable landscape governance has to be negotiated

by multiple groups of stakeholders involved in a

complex network of social and spatial interactions

distributed across scales (Ostrom 2012).

Bridging the gap between the rhetoric

and the reality of participation

Landscape science addresses competing claims on

natural resources and land management issues at

multiple scales (Cash et al. 2006) by embracing the

increasing complexity of the socio-ecological systems

and governance mechanisms through interdisciplinary

approaches integrating social and natural science

perspectives (Moss 2000; Liu et al. 2007; Giller

et al. 2008). Concepts such as adaptive co-manage-

ment, social learning, multifunctionality, resilience or

polycentricity provide theoretical frameworks to an

emerging transdisciplinary landscape science that

actively engages with diverse stakeholder groups,

i.e. policy makers, lay citizens and other interest

groups (Sayer and Campbell 2004; Reed et al. 2010;

Ostrom 2012). Behind information and knowledge

sharing, participation allows for the slow growth of

relationships within which people take responsibility

for their landscapes (Sancar 1993). Consequently,

most of the policy instruments applied locally have

gained a ‘‘P’’ for ‘‘participatory’’ in their acronym (e.g.

PLUP for Participatory Land-Use Planning). Despite

the strong engagement of scientists in action-research

in providing cutting edge science to the production of

relevant and locally specific scientific knowledge,

there is often a missing link to local decision making

(Faysse 2006; Wollenberg et al. 2008; Opdam et al.

2013). As a result, the contribution of landscape

science to landscape governance is still limited with

regard to the high level of expectation, especially in

helping to solve the growing number of land-use

conflicts and environmental problems in landscapes at

local, regional, national and international levels (Tress

et al. 2005; McAlpine et al. 2010; Opdam 2010;

Conrad et al. 2011). Despite the scientific advances in

landscape ecology and the emergence of new policy

instruments in response to evolving development

problems, the tools and methods applied on the ground

by field practitioners and land-use planners to engage

local stakeholders in problem-solving approaches

have essentially remained the same (Sayer and
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Campbell 2004). Innovative methods developed

through pilot projects led by interdisciplinary research

teams have often failed to translate theory into

concrete changes in the everyday practice of devel-

opment practitioners and decision makers (Nassauer

and Opdam 2008). As a consequence, Beunen and

Opdam (2011) urge the investigation of the role of

scientific knowledge in local landscape planning.

Social learning and boundary objects

The ‘‘scientificity’’ of landscape planning is difficult to

measure or attest using the criteria of positivist

science. After Giller et al. (2008), we argue that the

scientific credibility of a particular landscape design

(i.e. one important step in the planning process) lies

essentially in the quality of the negotiation that takes

place during the design process itself. During nego-

tiations, stakeholders engage in an iterative process of

knowledge co-production through which they gradu-

ally change their understanding of the situation, build

agreements and consequently adapt their practices

(Steyaert et al. 2007). Social learning is about

changing ‘‘understandings’’ and transforming individ-

ual worldviews through social interaction and border

crossing between knowledge systems (Fazey et al.

2005; Reed et al. 2010). Boundary objects, or bound-

ary spanning objects, are concrete artefacts (e.g. maps,

3D landscape models, role play games) that help

people co-produce actionable knowledge from in situ

recombination of indigenous and scientific knowledge

during collective actions/simulations (Vinck 2009).

Boundary objects have shown their relevance in

facilitating the necessary translation of different forms

of knowledge so that they can easily be mobilized,

manipulated and reinterpreted by different stakehold-

ers during negotiation processes (Carlile 2002; Cash

et al. 2003). They can thus improve the coordination

mechanisms across disciplines (Star and Griesemer

1989) and they facilitate the mediation process

between multiple stakeholders (i.e. researchers, prac-

titioners, policy makers, local authorities and commu-

nities) (Cash et al. 2003). In a PLUP context, a multi-

stakeholder ‘‘negotiation platform’’ may be composed

of (i) a negotiation arena allowing interactions

between individuals, (ii) boundary objects that support

mediation through facilitated communication, trans-

lation, visualization, etc., (iii) a group of people in

charge of negotiating land-use plans on behalf of their

respective stakeholder groups, and possibly (iv) a

boundary organization in charge of facilitating stake-

holder interactions within the negotiation arena (Clark

et al. 2011). The latter organization may be a formal,

dedicated institution or an ad hoc institution that

emerges in response to a problem that needs to be

tackled collectively.

The case study presented in this paper is grounded

in the above theoretical framework. It builds on an

experiment of participatory LUP conducted in Laos

from 2008 to 2013. While a longer term perspective is

necessary before actual impact on landscapes and

livelihoods can be documented—Cash et al. (2003)

suggest that a decade should be a reasonable time span

to assess such impact—the emergence of a model of

the science–practice–policy interface for PLUP is

described here together with the adaptations of this

initial model and associated boundary organization to

a changing institutional environment. The ‘‘social

life’’ of the model—i.e. how it evolved in time to fit the

objectives and resources of different projects and in

space to fit different socio-ecological contexts—is

further reported. Finally, the value of the model is

assessed, building on notions of legitimacy, salience

and credibility proposed by Cash et al. (2003).

Promises and premises of PLUP in Laos

Pre-PLUP approaches: limited participation

leading to poor local accountability and low

impact

Since the early 1990s, a Land-use Planning and Land

Allocation (LUP/LA) program has been implemented

throughout Laos. By increasing land tenure security,

LUP/LA was expected to encourage private invest-

ment, agricultural intensification and commoditiza-

tion, and importantly, to stabilize slash-and-burn

shifting cultivation and preserve the country’s natural

resources (Vandergeest 2003; Fujita and Phanvilay

2008; Lestrelin et al. 2012). Through these processes,

the central government formally recognized custom-

ary rights to use natural resources and provided local

institutions with important responsibilities (e.g. land

distribution, registration and tax collection, monitor-

ing and conflict resolution). Hence, in line with the

sustainable development paradigm, greater consider-

ation for local claims, knowledge and institutions was
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expected to foster more balanced and environmentally

sound development trajectories (e.g. WCED 1987).

However, according to various studies, the implemen-

tation of LUP/LA in Laos did not always encounter the

success predicted by the Laotian authorities (Duc-

ourtieux et al. 2005; Fujita and Phanvilay 2008;

Lestrelin 2010; Lestrelin et al. 2011). Hasty imple-

mentation and the limited facilitation skills of imple-

menters did not allow villagers to fully grasp the issues

debated and get involved in the crucial stages of land

zoning and drafting of village plans and regulations

(GTZ 2004). In turn, limited participation resulted in

confusion regarding land-allocation and -management

decisions and provided little incentive for local

populations to comply with land-use plans (Fujita

and Phanvilay 2008). In many cases, locals were

simply asked to comply with plans and regulations that

they did not contribute to defining and did not fully

comprehend, without being provided the necessary

means to do so (Lestrelin et al. 2012). In 2007, a

national review of past LUP experiences concluded

that increased participation of local communities was

necessary to achieve actual impact. The former LUP/

LA was abandoned and a manual for PLUP was

officially released in 2009 (MAF-NLMA 2009).

The first generation of PLUP: passive participation

and unbalanced power relations

Yet, according to research conducted by Lestrelin

et al. (2011) in Luang Prabang province (Fig. 1), the

first PLUP experiments remained very similar to LUP/

LA as practitioners were still lacking a clear opera-

tional framework (i.e. know-how, tools and methods).

Despite support from international organizations,

implementers of the PLUP approach had little expe-

rience in participatory approaches and the strict

application of the tools and procedures listed in the

PLUP manual tended to overlook the socio-economic

context and the reactions of local people collected

during the preparatory and planning phases. This had

important consequences for the effectiveness of the

process and its outcomes. Local participants’ poor

understanding of landscape planning in general and of

the intentions of planning practitioners in particular

led to very limited local inputs. In fact, land-use plans

were prepared by district staff with technical support

from national specialists. Under these conditions, only

the use of digital maps and GPS points made PLUP

different from former LUP/LA methods. Local actors

remained simple observers of the process and partic-

ipation could only be considered as their presence in

the room.

The study by Lestrelin et al. (2011) further high-

lighted large discrepancies in the way national LUP

guidelines were reinterpreted locally by implementing

agencies. In Phonxay District (Fig. 1), for example,

LUP was largely based on local claims and tended to

reinforce existing land uses. In contrast, in Viengkham

District, in the vicinity of the Nam Et-Phou Loey

National Protected Area (NPA), large tracts of forest

had been set aside by district officers for conservation.

Thus, the ratio of agricultural land to total village land

in the study villages of Phonxay District varied

between 71 and 82 %, while in Viengkham District

the same ratio varied between 44 and 66 %. These

examples illustrate the way multiple interpretations of

the same policy can engender a considerable diversity

of local implementation procedures (Bourgoin 2012).

Without proper training of the land-use planners and

local stakeholders, the first land-use plan that was put

forward by influential individuals tended to be adopted

by the whole group through a passive and consensual

process.

Designing a second generation of PLUP:

participatory action-research without social

learning

Early reports on pilot PLUP experiments pointed

toward the need for innovative methods in order to

actually apply the core principles of PLUP—i.e.

enhanced participation and integration of scales and

knowledge (Lestrelin et al. 2011; Pfund et al. 2011).

Researchers from the National Agriculture and For-

estry Research Institute (NAFRI) were called upon to

mobilize scientific approaches in order to help reduce

the gap between PLUP principles and practices. With

the support of the Centre for International Forestry

Research (CIFOR) and the Institute of Research for

Development (IRD), a participatory action-research

was launched in 2008 (Landscape Mosaics 2010;

Colfer et al. 2011). The project was expected to

provide knowledge about the functioning of the socio-

ecological system and achieve a better integration of

the conservation and livelihood aspects in LUP (Frost

2008). A large range of landscape assessment meth-

ods, e.g. participatory mapping, visioning exercises,
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multidisciplinary landscape assessment (Sheil et al.

2002) and participatory photography (Belcher and

Roberts 2012), were deployed. They were selected

and combined in successive workshops involving a

large range of scientific disciplines so that a consensus

could emerge about the interdisciplinary research

orientations and implementation mechanisms (Frost

2008). Land-use changes and their likely implications

were studied, as well as people’s expectations,

aspirations and concerns regarding LUP (Colfer and

Pfund 2010). Data collection encompassed the per-

spectives of both scientists and local communities in

characterizing local livelihoods and how they influ-

ence landscape changes (Belcher et al. 2013; Bois-

sière et al. 2014). Participatory soil maps, data on

spatial distribution and management of non-timber

forest products (NTFPs), land-use change analysis

based on chronological series of remote sensing data

at the village and landscape scales were combined

with household surveys, field measurements and

participatory livelihood assessments (Castella et al.

2013b). But despite the clear objectives and collab-

orative focus between scientific disciplines, the

boundary work between scientists and practitioners

remained limited (Clark et al. 2011). The LUP process

remained vague for all project participants during the

initial 2 years (2008–2009) that were essentially

dedicated to data collection and diagnostic studies

(Colfer et al. 2011). While local perspectives on land

management were recognized, the initial research

design admittedly led to a ‘‘knowledge puzzle’’

composed of multiple layers of disconnected infor-

mation. Beyond the rhetoric of participation, very

little was known about how this knowledge would be

mobilized during the course of the PLUP action-

research.

Fig. 1 Case study sites and chronology of PLUP action-research in Laos
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A model of the science–practice–policy interface

in PLUP

The framework proposed by Nassauer and Opdam

(2008) was then used to conceptualize the role of

science in PLUP and its potential impacts on land-

scapes (Fig. 2). Three stakeholder groups, i.e. a

multidisciplinary research team, development practi-

tioners from province and district line agencies, and

village communities, were involved in a series of

workshops aimed at reconciling local landscape

design with national LUP guidelines. The sequence

of actions that makes up the successive stages of the

PLUP process was gradually co-constructed. A model

of the science–practice–policy interface gradually

emerged from boundary work, i.e. trial and error

experiments where tools were tested, gradually refined

and then validated collectively. This one-year adap-

tive learning process took place in 2010 in Viengkham

district (Fig. 1).

Emergence of a PLUP model

Members of the land-management committees in the

six villages of Muongmuay village cluster were

involved in a series of learning and design activities.

After elicitation of local knowledge related to land-

scapes and livelihoods, focus group discussions were

used to generate the parameters of a role-play tool that

simulated LUP. The role-play, called ‘‘PLUP Fiction’’,

involved both the villagers and the district staff in a

PLUP experiment based on a generic landscape

(Bourgoin and Castella 2011). This ‘‘boundary object’’

is a learning tool for practitioners to understand the

local context in which the LUP takes place while local

communities are engaged in a negotiation process on

current and future land-use plans. They discover PLUP

and are introduced to the practical implications of LUP

for livelihoods, landscape management and the socio-

economic development of their village (Bourgoin and

Castella 2011). By playing ‘‘PLUP Fiction’’, both

groups of participants gradually became better nego-

tiators in the land-zoning process (Bourgoin et al.

2012).

Actual land zoning subsequently took place on a 3D

model that provided a realistic representation of their

village landscape. The 3D perspective enhanced local

participation, helped participants to visualize alterna-

tive landscape scenarios and facilitated negotiation

between stakeholder groups (Rambaldi 2010). Thus,

most members of the village land-management com-

mittee, who were often left out of the discussions

because of their limited capacity to comprehend

landscape features on a topographic map or a satellite

image, could be brought back into the negotiation by

using a relief model of their village landscape as a

boundary object. A geographic information system

(GIS) was then coupled with a simple cost/benefit

analysis model that was parameterized by the villagers

themselves (Bourgoin et al. 2012; Castella et al.

2013a). Facilitators could capture real-time informa-

tion on the land-use plan under discussion and present

corresponding socio-economic and environmental

returns. Providing feedback on the socio-economic

and ecological implications of different land-use

scenarios proved essential to make the stakes visible

for stakeholders. Without feedback, the latter may

remain in their respective positions with no idea of the

potential long-term impacts on landscapes and liveli-

hoods. Successive rounds of negotiation led the

participants to a final pattern of land zoning that

satisfied them all. In each of the six pilot villages, the

whole LUP process took one week of constant

interactions between the action-research team and

the villagers (Bourgoin et al. 2012). Through iterative

design, local stakeholders gradually refined their

landscape plan and tested the introduction of innova-

tive cropping and animal husbandry systems by

changing the parameters of the simulation. The

multi-stakeholder negotiation platform was finally

made using a combination of participatory and

spatially explicit tools that are described in detail in

Bourgoin et al. (2012).
Fig. 2 Conceptual framework [adapted from Nassauer and

Opdam (2008)]
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Producing actionable knowledge through PLUP

A key lesson from the initial landscape design

experiments is that participants tend to retain only

the information that is salient, from their perspective.

Three types of knowledge were mobilized to gradually

negotiate a balanced plan between two extreme

scenarios: constraining forest conservation policy

imposed by district staff versus granting local com-

munity whatever they request, i.e. usually maintaining

the status quo on current land-use system.

• Conditions of the socio-ecological system, i.e.

livelihood structure in terms of land, labour,

capital, differentiated access to natural resources,

local aspirations and options for development,

population trends, etc.,

• Performance parameters of the different land uses,

i.e. inputs in labour and capital per hectare, outputs

in monetary value from agriculture, livestock and

NTFPs collection,

• Spatial management of natural resources and

landscape patterns corresponding to the successive

scenarios negotiated on the 3D model and/or

digitized with GIS software.

For each component of the PLUP knowledgebase,

three levels of data precision can be achieved

depending on the resources and time available for

data collection. First, secondary data are compiled and

mobilized to describe the main types of socio-ecolog-

ical systems, land-use types and landscape patterns

found in the target region. A typology can be

established that helps implementing staff to associate

the situation of the target village with known ‘‘village

models’’. This background referential saves time as it

avoids documenting the whole village situation before

developing an understanding of the issues at hand and

the potential development pathways. It also avoids

possible mistakes by providing realistic values for all

parameters, e.g. the existing cropping or livestock

systems, and thus helps in discarding unrealistic

responses to surveys or wrong measurements. Second,

declarative surveys from local stakeholders generate

locally specific data that are essential to co-construct a

convincing village landscape for PLUP. Data collec-

tion through participatory methods helps to build trust

between district staff and village communities, which

is later reinvested in the PLUP negotiations (Bourgoin

2012). However, in some cases, the level of detail and

accuracy of the responses provided by the informants

may not meet the requirements necessary to plan

concrete actions or provide sufficiently robust grounds

to convince policy makers. More expensive and time-

consuming direct measurements are then necessary,

such as plot measurements to better estimate yields,

collection of GPS points for detailed demarcation of

land zones, etc.

A pragmatic approach to data collection consists in

gradually increasing the quality of the information and

precision of data along the successive stages of the

PLUP process. Coarse data are first collected during

the diagnostic phase before more detailed information

from declarative surveys is used during the planning

negotiation. Negotiators do not usually need precise

data to engage in the discussion. Broad assessment of

the impact of land-use changes on household eco-

nomics, on village biodiversity and carbon sequestra-

tion turned out to be sufficient to engage members of

the village land-management committees in discuss-

ing future landscapes (Bourgoin et al. 2012, 2013).

Higher levels of precision are only necessary at the

implementation phase, i.e. the translation of the land-

use plan in concrete extension activities specific to the

different land-use types. Too many village plans stop

at the end of the planning phase and never translate

into concrete activities, therefore wasting all the

efforts and resources invested in collecting highly

precise data that are never used (Castella et al. 2013a).

Institutionalizing multi-stakeholder negotiation

The model of the science–practice–policy interface

that emerged from the PLUP experiments was grad-

ually formalized so that it could be better disseminated

and institutionalized. Figure 3 shows the major

changes from (a) a linear, normative application of

the PLUP principles as prescribed in the 2009 PLUP

manual (Lestrelin et al. 2011) to (b) a strategic

negotiation involving multiple stakeholder groups into

an iterative planning process and scenario analysis

(Bourgoin et al. 2012). As described above, diverse

actionable knowledge is used in the process to

collectively describe the landscape, build LUP capac-

ity and explore scenarios (Fig. 3). The combined use

of boundary objects in the negotiation platform

supports the iterative process of scenario develop-

ment, assessment, rejection and finally adoption, once

all parties agree with the output of the negotiation
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(Bourgoin et al. 2012). As a result, the negotiation that

takes place during LUP is systematized and rational-

ized, i.e. facilitators guide participants through a series

of deliberative processes and provide necessary—and

sufficient—information to feed decision making. The

facilitation process does not go without challenges,

especially in the case of tensions or frustrations

between stakeholders with contradictory views or

objectives. But a negotiation platform is in place and

deliberative mechanisms are collectively agreed to

address these issues openly and transparently so that

some kind of agreement can be reached. It is in sharp

contrast to previous negotiation practices (Fig. 3a)

where participants tended to blindly agree to every-

thing as they did not really understand the stakes at

hand in LUP nor the tools and methods used (Lestrelin

et al. 2011). The proposed model turned participation

from mere meeting attendance into strategic negoti-

ation involving participants with unequal capacities

with opportunities to intervene, mobilize resources

and influence outcomes (Neef and Neubert 2011).

In line with the model of the science–practice–

policy interface proposed by Giller et al. (2008) for

natural resources management (Fig. 4), the negotia-

tion can be described as a generative dance between

knowledge and knowing (Teulier and Hubert 2004).

Through participatory simulations, indigenous and

scientific knowledge is shared, combined, contested

among participants through a learning process leading

to knowing. The activities of designing, describing,

explaining and exploring are combined in such a way

(see arrows in Fig. 4, after Giller et al. 2008) as to

inform collective decisions that engage the future of

the village community. The final stage of the planning

process consists in engaging local stakeholders (i.e.

district planners and local communities) in long-term

monitoring (Fig. 3b) which is deemed necessary to

revisit their plans regularly. The actual impacts of

PLUP on local landscapes and livelihoods depend to a

large extent on how the actionable knowledge gener-

ated during the planning process is carried over by

members of the village land-management committee

to other villagers who did not take part in the PLUP

negotiations and other stakeholders, such as private

investors. Through the PLUP process, the participants

gain legitimacy vis-à-vis other people in negotiating

land issues. They are empowered as land-use planners.

Members of the village land-management committee

are then expected to manage land conflicts, report and

sanction deviant behaviours, and guarantee compli-

ance to the plan vis-à-vis third parties. This emerging

local institution supported by the relevant knowledge

networks is key to the success of PLUP (Bourgoin

et al. 2012).

Generalization pathways: towards a unified model

of the science–practice–policy interface

Beyond the initial pilot testing that ended in December

2010, researchers together with development practi-

tioners continued strengthening the science–practice–

policy interface model to facilitate implementation at

a larger scale. Three complementary generalization

pathways were explored in a subsequent phase of the

project that started in early 2011. They are analysed

here through the analytical lenses of credibility,

legitimacy and salience proposed by Cash et al.

(2003).

Credibility for the scientific community

Generating scientifically sound knowledge from pilot

experiments requires a comparison of the contextual,

Fig. 3 a The original linear model of land-use planning b The

proposed platform for strategic negotiation in land-use planning
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empirical results to a theoretical framework. In the

case of action-research, theory and practice are co-

constructed in an interactive process of contextualiza-

tion and de-contextualization, i.e. generalization

(Checkland 1985). The gap between theory and

practice can be partially explained by the lack of

human and financial resources, i.e. lack of trained staff

to implement land-use policies and scarce amount of

money to translate plans into action, together with the

absence of follow-up activities, i.e. extension activi-

ties and monitoring, impeding the implementation and

local adoption of land-use policies (Ducourtieux et al.

2005; Lestrelin et al. 2011). In the case of PLUP, the

quality of the output is directly linked to the quality of

the participatory process that gave rise to it. Conse-

quently, the scientific credibility of the proposed

model emerges from the adaptive co-learning process

between theory and practice (Fig. 3b). Two categories

of knowledge need to be scientifically validated in this

context: realism of the designed landscape, i.e.

agroecological and socio-economic performances of

the land-use plan, and quality of the land-use nego-

tiation, i.e. participatory process that led to the plan.

Cash et al. Bourgoin (2012) addressed the former

category and suggested criteria for data quality check.

Lestrelin et al. (2011) developed an approach to

measure the level of community participation in LUP.

Indicators were proposed to assess the quality of the

community engagement in LUP and to compare

different methodological approaches and/or imple-

mentation protocols. Indeed, with the many projects

involved in PLUP, in the absence of harmonized

methods and procedures, the quality of the work

performed on the ground is difficult to assess. Methods

for assessing the gap between planning objectives and

their actual achievements are essential to maintaining

the quality of the PLUP process when implemented

country-wide. Put together, the monitoring approaches

proposed by Lestrelin et al. (2011) and Bourgoin

(2012) provide safeguards for both sides, i.e. inexpe-

rienced planners and community members, and sup-

port in designing future landscapes (Fig. 3b). In

addition, they can also be used as an instrument to

assess the credibility of land-use plans produced by

other methods, improve their accuracy and ultimately

pave the way to LUP ‘‘certification’’.

Legitimacy for practitioners

Researchers teamed-up with a development NGO

(Agrisud International) to replicate the innovative

PLUP model in a larger number of villages (n = 25)

Fig. 4 The generative dance between knowledge and knowing in landscape design [adapted from Giller et al. (2008)]
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(Fig. 1). The method had to be adapted to a smaller

team of implementers: four district staff as com-

pared to the ten individuals (including national and

international researchers and provincial staff) who

were involved in fieldwork in the previous period.

Researchers were involved in the adaptation of the

approach through co-learning in real implementation

situations with village communities. They were

involved in capacity building of their district

partners so as to give them larger autonomy in the

implementation process. Facilitation methods for

focus group discussions were improved so that local

staff felt more confident in their interactions with

villagers. They also learnt technical skills such as

constructing 3D models of village landscapes with

villagers, zoning land use, computing parameters in

Excel files and using GIS software (Quantum GIS).

Beyond the technical skills they gained through

practice, district staff were empowered vis-à-vis

village communities by the agricultural extension

activities they could propose on behalf of the

development project for each land-use zone collec-

tively defined. They generated actionable knowledge

that could lead to real outcomes beyond the

landscape planning exercise. They proved that the

job was reproducible by others and they could

gradually assert their legitimacy as stakeholders.

Last but not least, they contributed to the develop-

ment of a handbook and toolbox on PLUP field

implementation (Castella et al. 2013a). The latter

served as a training support for practitioners who

engaged in large-scale implementation in other

districts and at the national level. Two projects

have contributed so far to upscaling the approach:

an integrated development project undertaking LUP

in three provinces (Luang Prabang, Huaphan and

Phongsaly) is using the model in 300 villages, while

another project has tested and adapted the model to

the strengthening of bamboo value chains in Hua-

phan Province. The main lesson from this extension

process is that the flexibility provided by the method

is well adapted to the diversity of local environ-

ments and to the specific objectives of each project.

The method has been modified but the overall

principles were maintained. A community of

practice should gradually emerge through enhanced

legitimacy gained from the experience of multiple

projects in facilitating PLUP negotiations.

Salience for policy makers

The rapid dissemination of the method demonstrated

the salience of the proposed negotiation platform in

responding to the challenges of PLUP implementation

as presented above and in Bourgoin et al. (2012). The

contextual relevance of the method was guaranteed by

its very process of bottom-up emergence through

action-research. Upscaling required drawing and

sharing lessons that would help in generalizing and

institutionalizing the approach beyond a single dis-

trict, up to the national level. The researchers thus

engaged in a policy dialogue at the national level that

involved a large number of projects coordinated by

bilateral and multilateral cooperation agencies and

NGOs working with the same line agencies from the

Ministry of Agriculture and Forestry and the Ministry

of National Resources and Environment. The objec-

tive of such dialogue was to get feedback from diverse

PLUP implementation initiatives that followed the

publication of the PLUP manual so that experiences

could be shared and methods could be harmonized. A

limited number of working groups were set up on key

topics of interest: e.g. reconciling land-use plans

developed at multiple scales, improving local partic-

ipation in LUP, harmonizing land-use zoning tech-

niques and methods, land registration and titling,

knowledge management, land-use-plan implementa-

tion and monitoring.

The knowledge networks that emerged at multiple

scales through the landscape design process are

boundary organizations that become visible in their

capacity to harmonize methods across institutions and

sectors, i.e. ministries and line agencies, and across

scales, i.e. from village to district, province and

national levels. A real challenge is to nurture and

sustain such boundary organizations despite staff

turnover and institutional changes (Colfer et al.

2011). Too often new forms of participation are

applied with limited consideration of the context in

which they operate. There is a tendency to focus on the

participatory procedure itself, at the expense of

ignoring contextual factors, such as the role of local

bureaucracies, which can influence the effectiveness

of the process and its outcomes. Local administrations

should be better integrated into the boundary organi-

zation that supports social learning in landscape

design.
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Conclusion

In this paper, we argue that science can contribute to

bridging the gap between policies and practices if it

focuses on participation, negotiation and co-learning

processes rather than simply extracting data and

collating comprehensive databases in the belief that

scientific knowledge will be useful at a later stage. A

key element for bridging the gap is to ‘‘operationalize’’

landscape science through a dedicated model of the

science–practice–policy interface. Using the concep-

tual framework of Nassauer and Opdam (2008),

landscape design was conceived as a combination of

processes and products that bring about intentional

landscape change. Through landscape design, different

groups of stakeholders, i.e. scientists, practitioners and

community members are negotiating the spatial orga-

nization of landscapes. Together, they bring scientific

knowledge into decision making by negotiating trade-

offs between different claims, needs and land uses.

When research and policy actors intensively engage

with ‘‘ordinary’’ citizens, their ideas about public

participation can shift in a more inclusive direction.

Beyond scientific knowledge, scientific posture is

essential to support local planning and inclusive

decision making in landscape design. In this regard,

landscape visualization and learning tools designed

through action-research have proved useful to:

(i) enhance participation, i.e. from mere meeting

attendance to strategic negotiation, (ii) empower all

stakeholders groups through the emergence of an ad-

hoc knowledge network, and (iii) increase local legit-

imacy and policy salience through scenario exploration.
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