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Understanding the socio-economic and environmental implications of rural change requires the active participation of many research disciplines and stakeholders. However, there are few practical examples of how this is achieved in the ‘developed world’. This paper presents a project that has developed and applied a research framework based on stakeholder participation and adaptive learning to anticipate, monitor and manage rural change in the Peak District National Park. The paper describes the development of an adaptive learning process to integrate different perceptions and knowledge to produce a conceptual model capable of identifying and enabling discussion of future land management scenarios. We outline preliminary findings that highlight how rural research can effectively involve all stakeholders in sustainable land management. We stress the need for clearly defining socio-ecological systems and project boundaries, the incorporation of scientific data into participatory tools, and how social network analyses can facilitate stakeholder engagement.

1. Introduction

There is an ever-expanding literature from across many academic disciplines and from practitioners stressing the need for interdisciplinary, policy-relevant research that can involve and inform stakeholders on the sustainability of land use management options (e.g. Rowe and Frewer, 2000, 2005; Bloomfield et al., 2001; Cleaver, 2001; Abelson et al., 2003). Whilst such interdisciplinary and participatory research is widely advocated (e.g. World Bank’ project appraisal guidelines and Agenda 21), it remains unclear as to the best way to facilitate an interdisciplinary and participatory research process that adequately informs land managers and policy-makers. As such, there is a vital need for new integrated and participatory research frameworks that can facilitate sustainable land use decision-making. Research frameworks need to have a sound theoretical basis, but also to be tested on real land use issues. This involves case study research to investigate the practicalities of ensuring researchers from different academic disciplines work together and engage meaningfully with all the stakeholders in land use management decision-making at regional scales.  

This paper outlines the theoretical development of an interdisciplinary and participatory research framework and our practical experience of applying it in the Peak District National Park, UK. The research framework is based on the application of an adaptive learning approach using a range of participatory methods focused on key environmental concerns affecting the region.  The objectives of this paper are to:

1. briefly review the theoretical basis for the adaptive learning research framework developed;

2. describe how this was applied using a range of participatory methodological tools during a one year “Rural Economy and Land Use” (RELU) Scoping Study (the title of which was ‘Sustainable Upland Management for Multiple Benefits’), and;

3. reflect on how our experiences can inform rural researchers in facing the challenges of greater interdisciplinarity and community participation in policy-making.   

2. Scoping Study Context: Drivers of change in the Peak District National Park

The Peak District National Park (subsequently termed Peak District) was established in 1951 and was the first National Park in England and Wales. It was selected for this study due to its diversity of land uses, the range of environmental, socio-economic, political, and environmental pressures it faces, and logistical support available from a newly established partnership project called Moors for the Future (a network of governmental and non-governmental institutions based in the Peak District – see http://www.moorsforthefuture.org.uk).  This region is typical of the UK uplands and many parts of Europe that are facing pressures resulting from demographic change, policy reform and environmental problems, such as biodiversity loss and climate change.  It is also one of the world’s most visited National Parks (Peak District National Park, 2004), with an estimated 15.7 million people living within one hour’s drive.  

2.1 Socio-Economic Influences

The economy of the Peak District depends on its value as a water supply catchment and the revenue generated from tourism, farming and game shooting.  The area has a human population of 38,000, but like many upland areas, the population is ageing (average age of 43 compared to national average of 39) and there are a high proportion of second homes (4.1% compared to the national figure of 0.6%) (all figures from: Office of National Statistics, 2003). There are high levels of self-employment and low levels of full-time workers (Peak District National Park, 2004). Many farmers have diversified their livelihoods because they are increasingly reliant upon agricultural subsidies, whilst returns from the land are poor. This situation means that much of the Peak District has been classified as a “Less Favoured Area” by the European Union.  

2.2 Environmental issues

Environmental assessments (e.g. English Nature, 2003) have classified over 35% of the Park as ‘Sites of Special Scientific Interest’ in that these areas are home to a number of rare and fragile habitat types. For example, the Peak District hosts a significant amount of “heather moorland,” a rare upland habitat dominated by heather and bracken. This ecosystem is rare outside the British Isles and this makes the Peak District environmentally significant from a global perspective. Many of the heather moorland areas in the Peak District are classified as being in an “unfavourable condition” due to a combination of overgrazing and “inappropriate” but deliberate moorland burning. In response, the UK Government’s Department for Environment, Food and Rural Affairs (DEFRA) is undertaking a review of its Heather and Grass Burning Code. Concerns also exist that intense fires experienced on blanket bog and dwarf shrub heath communities in recent dry summers pose a serious threat to nesting bird species (Tucker, 2003). Historic atmospheric pollution, overgrazing, excessive land drainage and increased climatic variability compound these problems implying that soil erosion is increasing and water quality declining (Holden et al., 2004). For example, in many places erosion is severe and gullies have formed. This has three main implications.  First, soil erosion means the significant store of carbon contained in the peat soils is released and then decomposed into the atmosphere, possibly exacerbating climate change (Worrall et al., 2003). Second, water table drawdown caused by gullying results in more dissolved carbon being produced and released into the water causing water discolouration, which must be removed at great cost before the water is used by households. Finally, the gully erosion changes the nature of the drainage network and affects downstream flow. Notably, low flows may be exacerbated during dry periods and higher peak flows are likely if large areas have extended drainage networks through gullying (Lane et al., 2003). 

2.3 Policy influences

Social and environmental issues need to be seen in the broader context of EU policy. Notably, reform of the EU’s Common Agricultural Policy (CAP) is reducing output-based subsidies. In their place, farm payments are going to support “environmentally sensitive agriculture”, thereby aiming to reward farmers for using more sustainable management practices and recognising the multiple benefits and services that farmland provides that are beyond food production (Lowe et al., 2002). Rural land managers are also trying to react to the EU’s Water Framework Directive that requires all inland and coastal waters to be in “good status” by 2015 with the major challenge of reducing diffuse pollution linked to land management. Other key policy changes that have occurred recently include the Countryside and Rights of Way Act, which allows to visitors to enter and remain on any access land for recreation. These visitors may have many impacts, including an increased number of accidental fires.  

3. Background to Adaptive Learning and Management

Within complex dynamic environmental, socio-economic and political settings (such as described above for the Peak District), conventional research and management methods have generally failed to develop sustainable management plans (Kiker et al., 2001). One reason for this is that the sheer complexity of these systems eludes the ability of small groups of experts to capture all relevant factors.  Another problem is that rural landscapes provide different users with many different, and often, conflicting values. A third reason is that our understanding of the natural processes within these landscapes remains limited and that small-scale reductionist science approaches are unlikely to provide improved understanding on a broad catchment, or landscape, scale (Forrester, 2005).  

Despite these challenges, we can still articulate the nature of problems. Given the rapidly changing social and environmental situations, rural regions need integrated management plans that can adapt and evolve with social values and scientific understanding.  This requires stakeholders to work together so that many different sources of knowledge can be pooled.  Such co-operation and meaningful interaction minimises the risk of value conflicts, not just between traditionally conflicting ecological and industrial values but also increasingly within environmental management interests (Walters, 1997). However, meaningful collaboration between a range of scientists and rural stakeholders is often limited by a lack of mutual learning and effective communication (Lee, 1999). Consequently, academics and practitioners both argue the need to develop innovative hybrid methodologies to capture and integrate “scientific” and “lay” knowledges (Funtowicz and Ravetz 1990; Nygren, 1999) that should be capable of breaking down traditional academic boundaries and epistemological differences (Sillitoe, 2004).  This should lead towards what has been generically termed ‘sustainability science’ (Kates et al., 2004). As of yet, there is no consensus on how this integration can be achieved (Abelson et al., 2003), let alone how to incorporate integrated knowledge into meaningful policy or land management advice (Folke et al., 2002).  Therefore, although local knowledge is increasingly valued by the research community in the ‘developing world’ (e.g. Chambers, 1994; Scoones, 2001; Pound et al., 2003; Holland and Campbell, 2005), there are few examples of meaningful interaction leading to two-way learning between stakeholders and researchers in the ‘developed world’ (e.g. O'Connor 2000; Robertson and McGee, 2003; Stringer and Twyman, 2005). 

To address these challenges, we initially draw from the literature on adaptive management to identify approaches that can actively engage stakeholders in environmental research. Adaptive management (Holling, 1978; Walters, 1986), sometimes referred to as “learning while doing,” is a methodological innovation in resource management that sets up policies as if they were experiments to be studied. This involves establishing management plans over longer time-spans than are usually used and a shift in emphasis with science and technology viewed as tools used through a multi-stakeholders process (Buck et al., 2001). In this regard, environmental management is best understood as a learning process where collaboration and participation are essential at both local and higher levels.  

In order to capture the “learning while doing” ethos promoted by adaptive management, we drew on “experiential learning theory” that suggests it is necessary to reflect and learn from past experiences to ensure planning captures the complexity of a multi-stakeholder world.  This draws explicitly on Kolb’s (1984) work where he proposes that learning takes place in four generic phases: concrete experience, reflective observation, abstract conceptualisation, and active experimentation.  Kolb’s work is based on the ideas of Lewin (1946) and Confucius’ famous principle (around 450 BC): “Tell me, and I will forget. Show me, and I may remember. Involve me, and I will understand”. The four-phase cycle begins with tangible experiences that serve as a basis for observations and reflections upon those experiences.  These reflections are then assimilated and developed into abstract concepts from which new actions can be planned.  These concepts and action plans can then be actively tested before they are implemented to create new experiences. Although a learning experience can be restricted to any one of these phases, it is most effective when all four phases are experienced in an iterative process (Kolb, 1984). While experiential learning theory is not without its critics (e.g. Illeris 2002), it remains one of the most influential and widely applied theories of learning (Kayes, 2002; Kolb and Kolb, 2005).  

Although the experiential learning literature emphasises the need for policy makers (and other stakeholders) to reflect on the consequences of their decisions, it is important to distinguish between what social learning theorists call “single” versus “double” loop learning. Single loop learning refers to simply correcting one’s actions due to observing some basic error. For example, if a policy fails to deliver the hoped-for results, it is inevitable that decision-makers will investigate other policies. However, if the problem was caused, not by a particular policy or decision, but by underlying assumptions, worldviews, or institutional organisation, then finding a solution involves a deeper change. This requires “double loop” learning (Figure 1). Triple-loop learning goes one-step further, forcing us to question and change values and norms that are the foundation for operating assumptions and actions (Keen et al., 2005). The analysis of learning processes on the individual level focuses on preferences, norms, rules and other elements of the socio-cultural context (Bowles, 1998; Janssen and Jager, 2001) that need consideration in any participatory research process.

Figure 1. Single versus double loop learning (adapted from Smith, 2001).
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 4. Adaptive Learning in Practice

To move form this largely theoretical literature to the practicalities of developing and testing a management plan, we began with a basic learning cycle, inspired by Kolb (Figure 2). This foundation contains three elements. The first goal is to establish the context of the system and boundaries of the project. This is to ensure that the people responsible for this process identified key stakeholders and the socio-ecological factors to be studied. The second phase involves developing goals, scenarios and models that help bring stakeholders together to learn from each other. Finally, the third goal is to develop management options that feedback into context and goal setting. This highlights that managers must continually re-evaluate the basic assumptions they started with.  

Figure 2. Adaptive learning cycle used to organize participatory research methods in Peaks District National Park (from Reed et al., in press).
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Although Figure 2 provides general guidance on how activities should be arranged, to actually turn this simple framework into practice, many more steps were required. Figure 3 shows how specific methodological activities were applied in the use of this framework in our study.  

Figure 3  Methodological steps designed to bring stakeholders together to develop adaptive environmental management plans in the Peak District.
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4.1 Phase 1: Context: Establishing System and Project Boundaries

In the first phase, stakeholders and researchers explored the land use management system in which the learning process took place. This involved: i) identifying the system boundaries and the focus of the project; and ii) identifying those with a stake in the future management of the system, the “stakeholders”. This corresponds to Kolb’s “concrete experience” phase, exploring stakeholders’ tangible experiences of their social, economic and environmental contexts.  This was achieved by first identifying the system boundaries with members of the Moors for the Future partnership. Second, the physical boundaries were refined through interviews with eight key stakeholders. The outcomes of these interviews highlighted the interconnectedness of uplands and valleys in terms of land ownership and seasonal movements of grazing animals. Altitude (uplands), soil (peatlands) and vegetation type (moorlands) were all discussed as potential system boundaries during these interviews as well as during an ‘expert workshop’ that involved ten researchers. We ultimately decided to work within a geographical and geological system boundary, given the importance of biophysical (e.g. hydrological), social (e.g. location of dwellings) and economic (e.g. sheep movements) links between the uplands and the valleys.  Thus, our boundary was the edge of the Dark Peak area, which is located on the Millstone Grit Series, as this was the bounded area identified as having the most unresolved land management issues. 

To better understand the system interactions at this stage, information from these interviews was integrated with theories in a draft conceptual model of the integrated socio-ecological system. This took the form of a diagrammatic flow chart, on which we highlighted a series of likely future scenarios.  

Closely tied to the issue of defining physical system boundaries, is the need to define boundaries for the project itself in terms of the issues addressed. This is to ensure that the research focus matches the needs and priorities of local stakeholders. Although the project proposal had been developed in collaboration with the Moors for the Future partnership, we did not assume that this represented all stakeholders and used preliminary interviews to refine the project proposal.  As a result of this input, the project focus shifted onto a single issue: moorland burning that was recognised as the most important issue and most likely to engage people’s interest. Such stakeholder engagement in defining the scope of the research is vital to continued engagement and moves toward facilitating change in environmental management practices. 

As part of this initial stakeholder analysis research phase, a social network analysis was also conducted (Wasserman and Faust, 1995). This was carried out for two purposes: 1) to identify the most popular and most influential actors to target within the region (Rogers, 2003); and 2) to gather baseline data on how the structuring of social ties coincides with actors’ attitudes and views regarding heather burning. This second purpose provided us with a basis upon which we could progressively evaluate mutual learning among actors through time. As actors form ties and/or strengthen ties with one another as a result of their engagement in the research process, we assessed whether these interactions have an impact on actors’ views regarding sustainability in general, and moorland burning specifically. For this, we gathered network data on four points: 1) which stakeholders interact with one another and the frequency of these interactions; 2) the nature of these interactions; 3) the extent to which stakeholders perceive other stakeholders as holding similar views as their own; and 4) how long have stakeholders known one another. Our preliminary findings suggest that there are many stakeholder groups who are disconnected from the network, and that certain actors are highly central players across all the four relations. These findings were shared with some of the stakeholders at a recent conference (Prell et al., 2005) where feedback reinforced our interpretations that some groups are isolated while some actors are extremely central. We will now use this information to make decisions on which stakeholders to involve in future site visits and structured group meetings. In the next stage of the project, we will conduct a second network analysis to assess how the participatory research events have influenced impression and tie formation among stakeholders.

These experiences emphasise the need to actively engage a wide range of stakeholders during the earliest stages of research development and to actively analyse the impacts of such research engagement. This has been rare in research carried out in the UK, but by funding participatory Scoping Studies, RELU has facilitated active involvement of stakeholders as partners in the research development process. 

4.2 Phase 2: Goals, Scenarios and Models

The second phase of the framework in Figures 2 and 3 has three components: i) setting goals; ii) developing scenarios of likely future change; and iii) identifying indicators that can be used to monitor progress towards management goals under these scenarios. This was largely achieved through a series of 30 semi-structured interviews with key stakeholders identified in the first phase of research. Interviews started by asking respondents to reflect on their concrete experience of the regions social, economic and environmental problems, in order to identify goals for future land management. This matches Kolb’s (1984) ‘reflective observation phase’. Second, scenarios of likely future change were developed through exploration of people’s perceptions of the drivers of change.  Drivers of change and their likely effects on different system components (environmental, economic and social systems) were elicited and discussed in each interview. These were analysed using Grounded Theory Analysis and developed into a conceptual model from which future scenarios and likely outcomes were derived. Third, during the same interviews, indicators were identified that could be used to monitor progress towards management goals under these scenarios. The last two components of this phase are a process of “abstract conceptualisation” in Kolb’s terminology, conceptualising the future and abstracting system components that can be used as indicators to determine the nature and direction of change in social, economic and environmental systems.  

In parallel to interviews, the working group of ten co-investigators, together with researchers from Moors for the Future, held a series of three ‘expert’ workshops during which conceptual models of system interactions were further developed (Figure 4). In these workshops a system dynamics approach was used to allow for group learning by identifying the key drivers, their relationships and interactions (Sterman, 2002). These conceptual maps were useful visualisation tools, provided a focus to develop a common language amongst the various disciplines, and also helped to anticipate and interpret stakeholders’ conceptual maps. This is in line with similar approaches linking more formal modelling and stakeholder group exercises (e.g. Vennix, 1995).

Figure 4.Dynamic model showing how social, economic and environmental forces interact to drive land use in the Peak District (NB. this version is an initial draft now being validated and refined by stakeholders). 
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The two parallel research strands, the ‘expert’ conceptual models and stakeholders’ understandings, were merged by identifying common scenarios of likely future change. In particular, storylines were developed that outlined possible impacts of these future scenarios (e.g. reduction in sheep grazing; reduction in burning; population loss; increased animal rights activism) on key environmental outcomes (e.g. water quantity, water quality, erosion, terrestrial and aquatic biodiversity and carbon budgets).  These steps prepared the necessary inputs for the subsequent multi-stakeholder focus group in which stakeholder representatives and researchers met to discuss and refine models of the social, bio-physical, political, historical and economic forces that drive upland management. 

This multi-stakeholder workshop, held at the end of the Scoping Study, experienced problems arising from the number and diverse composition of stakeholders present. The diversity of the group (that included conservationists, recreation users, game keepers and farmers) placed excessive demands on time availability and the facilitation skills of research staff. Due to the high level of interest in the research, it proved impossible to adequately restrict attendance and thus for the 4 researchers present to control the composition of small groups (12 participants were anticipated but 17 attended). One of the effects of this was the development of polarised sub-groups of stakeholders with similar views speaking with one voice in the discussion. Traditional dichotomies became apparent, for example between conservationists and moorland managers, and between those with formal and informal educational backgrounds. It rapidly became apparent that in-depth discussion of scenarios and management alternatives was unlikely to occur in this initial focus group. As a result, feedback forms showed that the majority of participants felt they had learned little from the experience, despite the valuable engagement of all key stakeholders in discussing possible future land use scenarios and their socio-environmental implications. 

Some important progress was made in this focus group however. One participant summed up a view that was expressed by a number of people during follow-up telephone calls and meetings: “This is the first time all these people have sat round the same table with each other. Until this project came along, I don’t think any of us would have believed we’d be sitting here.” As such, this process has laid a foundation for future work that can build relationships and trust between different stakeholders, and explore the issues relevant to them in greater depth. One interesting development relating to this was the suggestion by one innovative landowner to initiate a series of site visits among focus group members as a forum to explore different perspectives on land management. This suggestion arose from a positive two-way learning experience earlier in the project when this stakeholder invited the research team for a tour of his moorland. This represents one participatory mechanism that can build relationships and stimulate social learning and communication between key actors. Reaction to this proposal from focus group participants was positive suggesting that the focus group has acted as catalyst for future dialogue and learning between different stakeholders. 

This focus group experience also demonstrates the need for careful planning in the organisation of such disparate multi-stakeholder group meetings (referred to as ‘Competency Groups’ by Lane et al., 2005). In particular, we think that a greater use of social network analysis could stimulate group learning and elicit more information in future meetings. We plan to use our social network analysis findings to select the individuals to take part in discussions with other stakeholders over contentious issues. More popular individuals might not only be better able to make the trade-offs necessary to reach agreement; they may also have sufficient influence to involve the more isolated individuals in the process and/or assist individuals with more extreme views to reach agreement with others. 

This focus group also showed stakeholders’ desire for researchers to provide them with objective views based on what they see as “hard science”. Often the discussion reached an impasse as participants cited conflicting studies or referred to missing evidence. This is a common problem with such adaptive learning and needs all involved to recognise the uncertainty that is inherent within ‘scientific’ understanding of complex, inter-related natural systems.  To address this, we will carefully frame existing scientific views to provide a science-based consensus useful in the land management process (as advocated by Kiker et al., 2001).  To achieve this, we will integrate socio-economic and environmental modelling approaches. Socio-economic approaches (such as micro and regional economic models, social network and institutional analysis) will be integrated with existing biophysical (hydrological, soil, ecological and carbon) models.  This will allow us to evaluate the environmental, economic and social implications of different adaptive responses to future land use scenarios and will inform the storylines presented in focus groups. Above all, improved functioning of such interdisciplinary, multi-stakeholder groups needs all participants to step away from their disciplinary, or specific stakeholder focus, and to consider the sum total of issues to be addressed. Only in this way, can traditional conflicts be surpassed and information to assess the multiple dimensions of future land use sustainability be created by the group.  We feel that managing such multi-disciplinary and multi-stakeholder group dynamics is the real challenge facing applied interdisciplinary research projects if they are to meet their land use management and policy goals and that this will be a key challenge facing all RELU projects if the Programme is to meet its aims. 

4.3 Phase 3: Management Options 

Lastly, in the third phase of the framework that remains ongoing, stakeholders and researchers are working together to identify future management options through carefully facilitated focus group discussions of goals, scenarios and indicators. Discussions will begin between groups of ‘like-minded’ individuals (i.e. of the same and homogeneous stakeholder group). These will take place prior to the use of visual scenario tools (such as digitally enhanced photographic storyboards), the potential of which we are currently investigating for use to enable interactions and discussions between groups who have traditionally been prone to conflict (e.g. Tress and Tress, 2003). In this way, we feel that multi-stakeholder groups can function in the policy- and management-relevant way that is required from the next stage of policy-relevant interdisciplinary work.  

5. Discussion – Learning from Doing Adaptive Rural Research

At least three key lessons can be derived from this experience. First, management practices must include the full range of stakeholders relevant for the land use scenario under consideration. However, conflicts within communities, extreme opinions, polarised political debates all mean that simply “inviting all the stakeholders” is neither constructive nor helpful in efficiently developing environmental management plans. To overcome this hurdle, this research began with a formal social network analysis that identified key conflicts, and people who were isolated due to their radical opinions. One possible solution would be to exclude these sorts of people from the process.  However, excluding radical opinions goes against the goals of participatory research, so social network analyses need to be used to identify those individuals in the network whose opinions carry the most weight within the community. It is these individuals who will help shape the opinions of their neighbours and represent key people to be included in any adaptive management project.  Although conducting a social network analysis adds a step to the process, and took up valuable time and resources, we feel that it can help identify the most important stakeholders to involve so that the participatory process covers the range of community opinions but does not risk simply becoming an incoherent free-for-all that accomplishes nothing.  

The second key lesson is that environmental management planning should emphasise experiential learning that encourages participants to actively explore the socio-economic and biophysical implications of management practices. This sort of learning and futures modelling requires that both natural and social scientists use methods and report research outputs in a way that they can be understood by a wide range of stakeholders. The dynamic modelling process that we used to accomplish this shows promise. By working with a range of academic disciplines and community members to develop flowcharts that show how social, environmental, and political factors interact, we created a visual starting place that captured complex system dynamics. As this flow chart was exceedingly complicated (Figure 4), it is necessary to then pull out key “stories” or scenarios that became the basis for discussion. Even this proved too cumbersome for some stakeholders, so we need to reflect and refine this method of public engagement.  Effective communication of complex issues between people with varying disciplinary backgrounds and knowledge is a key challenge for such processes.  

Third, environmental planning needs to be a process of endless refinement where managers (in the form of key stakeholders) continue to learn from experiences and adapt to socio-ecological changes.  To accomplish this, the steps undertaken during this research include a number of key feedback loops, where the output from one activity is then presented back to the stakeholders for refinement (Figure 3). Also, the overarching structure on which this research is based involves a larger-scale feedback between developing management options and evaluating the basic socio-ecological context in which management takes place (Figure 2). This research suggests that it is possible to use formal ecological and socio-economic models to anticipate the possible impacts of proposed policies before they are implemented. By using these models stakeholders should be able to develop a range of policies and management strategies that they feel should lead towards their goals. These proposals could then become the basis for more sophisticated integrated dynamic systems models (provided by desk-based computational research) aimed at highlighting possible unintended consequences. Results of the models could then be presented back to the stakeholders to allow them to refine and reflect on their initial proposals.  At the very least, this will create an opportunity for single-loop learning.  However, if this sort of activity is skilfully facilitated, then it should provide the incentive for stakeholders to reflect more deeply on their underlying assumptions.  

6. Conclusions

The Scoping Study described in this paper developed and tested phases 1 and 2 of an adaptive learning research framework (Figure 2) with stakeholders in the Peak District. A three-year extension of this research project is now underway to expand this work.  Key in the expanded project will be the ability to model the likely effects of the scenarios and management options identified by the stakeholders, and to replicate the process in two additional study areas. 

The process described in this paper, which will now be refined, replicated and expanded, is not neat. It does not provide a carefully prescribed set of solutions that fix the failings of past management practices. However, it has tried to deal with conflicting problems and complexities of these various approaches that has often plagued past participatory management projects with cost- and time-overruns. This needs to be an ongoing process of case study based reflection to draw out lessons of good practice in participatory and interdisciplinary research capable of informing future land-use decision-making. Key lessons drawn from this project are the need for clearly defined system and project boundaries, the incorporation of scientific data into participatory tools such as multi-stakeholder focus groups, and the need to utilise social network analyses to help facilitate successful stakeholder engagement.
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