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SUMMARY 

Competing land uses such as plantation forestry in rural landscapes often stimulates 

controversy, but there are few documented mechanisms for community engagement that 

effectively address community concerns. This paper reports an experiment with social 

learning and participatory modelling in a rural community in the Upper Clarence catchment 

in subtropical NSW, Australia. Action research was used to develop a flexible and iterative 

diagnostic framework for critically evaluating the process, which involved a series of 

meetings to share information and foster mutual learning. Criteria were developed 

collaboratively between a facilitation team of researchers and local stakeholders engaged in a 

participatory advisory committee to explore difficult socio-economic and environmental 

issues. Social learning was found to be an effective process for developing a shared 

understanding of plantation forestry dynamics. 

Keywords: Evaluation framework, stakeholder analysis, participatory modelling, social-

ecological systems, empowerment 

INTRODUCTION 

It is commonly observed that rapid land use change causes community concerns (Barlow and 

Cocklin 2003, Thebaud and Batterbury 2001), and forestry is no exception. The expansion of 

plantation forestry has been reported to be associated with controversy in many temperate 

Australian rural communities (Schirmer et al. 2008, Williams 2008 and Williams et al. 2008). 

This paper reports on a case study of a sub-tropical region in northern NSW Australia to 

identify issues of concern within the local community. It explores the utility of participatory 

modelling to improve community understanding of plantation forestry dynamics and gauges 

changes in attitudes directly associated with stakeholder participation. 

  The Australian plantation timber industry has been expanding on average 80 000 

hectares per year till  early 2009 (Australian Plantation Timber Industry 2006) driven by 

Australian Government policy to support major expansion in the timber resource by 2020 

(MCFFA 1997). Fiscal incentives in support of this expansion were provided through 

national taxation legislation under Division 394 of the Income Tax Assessment Act 1997 for 

Managed Investment Scheme (MIS) retail forestry projects (PJCCFS 2009). This incentive 

was intended to address a gradual decline in public and industrial plantation investment and 

native forest timber supplies as domestic and export demand for sustainably grown wood and 

paper products increased (Plantations for Australia 2008), however has been subject to broad 

criticism (Dargusch 2008). 
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The release of a progress report on the Plantations for Australia 2020 vision in 2008 

however highlighted a broader lack of engagement between commercial forestry companies 

and communities to address environmental and socio-economic issues resulting from 

plantation forestry expansion (Plantations for Australia 2008). To date, community 

engagement in Australia has been limited to the operational level by forest managers, with 

little success due largely to lack of trust and transparency within communities towards private 

plantation companies and limited capacity within the industry (Dare et al. 2010a, 2010b).  

This paper supports the need for new participatory discourse in addressing plantation 

forestry conflict, and argues that community engagement should involve a process of social 

learning to share knowledge and collaboratively explore for new knowledge, skills and 

behaviours to help communities adapt and adjust to change. Rolfe (2006) distinguishes 

adaptation as a function of recovery factors to bounce back from crisis situations, as opposed 

to adjustment involving the influence of protective factors to maintain functioning. Research 

into social learning in natural resource management in other countries by Conroy et al. 

(2002), Keen et al. (2005), Mostert et al. (2007),  Muro and Jeffrey (2008) and Steyaert and 

Jiggins (2007), and all provide evidence of processes that co-created new knowledge and a 

shared understanding of complex and uncertain problems leading to better social outcomes 

than were previously possible.  

Social learning in this paper refers to group processes where knowledge is shared and 

created between stakeholders with diverse experiences and views on natural resource 

management for embedding in learning processes that strengthen the capacity to 

collaboratively manage ecosystems sustainably for human well-being (Bormann et al. 2007, 

Steyaert and Jiggins 2007). Alternatively, participatory modelling refers to the analytical 

process of using simulation software (e.g. Simile) to model dynamic natural resource systems 

and explore alternative scenarios for sustainable solutions to complex problems involving 

input from diverse stakeholders (Gaddis et al. 2009, Vanclay et al. 2006 and Voinov and 

Gaddis 2008).  

Participatory modelling in this research is used as a tool within the broader process of 

social learning, consistent with work by Pahl-Wostl et al. (2007) who suggest the benefits of 

this approach are for integrating tacit and explicit knowledge with experiential and cognitive 

learning within groups. The level of involvement of stakeholders have been reported to vary 

depending on skills, resource availability and potential to develop capacity, and can include 

knowledge sharing, data collection, setting criteria and agendas, monitoring and evaluation,  

model construction and interpretation, dissemination of recommendations and 

implementation of changes to practice and governance (Gaddis et al. 2009 and Petts 2001).  

There has been limited empirical evidence on strengths and weaknesses of public 

participation and social learning processes reported in literature, thought to be necessary by 

Chess and Purcell (1999), Leys et al. (2010) and McGurk et al. (2006) for achieving robust 

understanding of these processes for wider application. Some of the limited findings have 

suggested weaknesses limiting success of social learning activities in forest management 

include lack of accountability, deficient coordination, ambiguous decision-making processes, 

and inadequate opportunities for Aboriginal involvement, poor attendance, and lack of 

broader community involvement (McGurk et al. 2006). Strengths included information 

sharing and improved communication, relationship building, influence of operational and site 

specific decisions, and conflict management. Gaddis et al. (2009) confirmed participatory 

processes reduced historical conflict between actors, and provided a neutral atmosphere for 

discussions over water pollution issues in St Albans, USA which had previously been 

divisive.  

This paper reports on the effectiveness of a social learning process incorporating 

participatory modelling (PM) for achieving effective community engagement to address the 
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need in society to collaboratively explore issues of controversy surrounding land use change 

to plantation forestry that has been driven by Australian government policy. It contributes 

further to the field of evaluation. The paper further supports the need in natural resource 

management (NRM) to improve regional governance for sustainability through effective 

community engagement that complements policy and disturbs existing institutional structures 

allowing change and conflict resolution. The level of this intervention can be uncertain and 

dynamic according to Steyaert and Jiggins (2007), and dependent on understanding local 

contexts of changing values and stakes interacting with local history and culture, and 

therefore considered in this research. 

  

METHODS 

Selecting a case study area 

An initial scoping survey of the Upper Clarence region, a 690 500 hectare catchment in 

northern NSW (Figure 1), highlighted a diversity of views held within the community 

towards plantation forestry expansion and helped confirm that is was suitable for undertaking 

a participatory case study. 

The catchment has a sub-tropical climate with an annual rainfall of approximately 

1100 mm/yr. As of March 2009, 4.0% of the catchment (27 400ha) was under hardwood 

plantation forest (Figure 2) and 0.6% (4 230ha) under softwood plantation, with the balance 

under agricultural land uses, predominantly beef cattle and the summer crops soybean and 

maize, as well as native forests (regrowth and old-growth endemic tree species) in National 

Parks and State forests. The softwood plantation estate is 100% public NSW State Forest 

tenure, compared to the hardwood plantation estate which is majority owned and operated by 

private investment companies.  
 

FIGURE 1 Location map of the sub-tropical Upper Clarence catchment in north-eastern NSW, 

Australia (Map produced by Greg Luker, GIS Lab SCU, 26/02/2010) 
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FIGURE 2 Young eucalypt plantation in the sub-tropical Upper Clarence catchment 

 

Gauging importance of landscape scale plantation forestry controversies  

In an effort to develop further insights into issues concerning members of the local 

community, twenty eight key stakeholders representing a diversity of views towards 

plantation forestry expansion were interviewed on a one-to-one basis (results from these 

interviews can be found at Leys 2008, and some narrative at Leys and Vanclay 2010a). 

Interviews were followed up with public meetings held in the case study region to gauge the 

relative importance of issues using a democratic voting card system that could be explored 

with a social learning exercise.  

An independent professional facilitator was employed to convene and mediate these 

public meetings to provide all participants with equal opportunity to express views and ask 

questions, rather than facilitated by forest industry which could have been perceived by some 

to create a biased agenda. All attendees at the meetings were provided with opportunity to 

vote on issues they believed to be most important for exploring further with the social 

learning study. They were asked to vote twice, with their first vote having a voting weight of 

two (2) points and their second vote one (1) point. All votes were then collated and 

standardised into percentages, with the final ratings of issues ordered in Table 1.  

The major issues identified were the need for improved fi re management in 

plantations, socio-economic benefits for local communities, improved community 

consultation and information sharing, improved collaboration between agricultural producers 

and the plantation industry to allow better property planning, and concerns over health 

impacts from aerially sprayed pesticides (Table 1) (further information can be found at Leys 

et al. 2010). One of the major private plantation forestry companies operating in the 

catchment collapsed during the global financial crisis, and ceased operations during the study 

period. This was observed to create greater angst and concern regarding the uncertain future 

for plantation forestry among participants. 

It was important to note that the public meetings were held in March 2009, shortly 

after the extensive and well publicised Victorian bushfires of February 2009 (ABC 2010) 
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where thousands of homes were destroyed and hundreds of lives lost. We believed the 

influence of media from these bushfires may have influenced the voting process, whereby fire 

management was deemed the most concerning issue at the time (Table 1). Further evidence 

of the influence of media from events like the bushfires on the order of importance of issues 

was provided in results from the initial scoping survey and interviews with key informants 

(Leys 2008). These suggested more widespread community concerns over environmental 

issues including impacts from pesticides, impacts on water flow regimes and endangered 

species, and clearing and subsequent destruction of regrowth timber. The need for creating 

local employment opportunities was also rated higher at earlier stages in the study. Therefore, 

whilst the results in Table 1 illustrate findings for people who attended the public meetings 

and influenced by current events at the time, it could be argued that they may not have 

represented broader community views over a longer time frame. 

Further limitations were recognised in the voting system used for ordering the 

importance of issues. Some participants provided feedback after meetings, suggesting that 

they had trouble deciding on their second vote, with equally important issues they would 

have liked to vote on. If participants had been allowed a third vote, the order of importance of 

issues may have been different. 
 

TABLE 1 Relative importance of community issues relating to plantation forestry expansion 

(Listed from highest priority) 

________________________________________________________________________________________ 

1. Fire management planning.     

2. Socio-economic benefits for local communities.  

3. Community consultation and information sharing.  

4. Collaboration between agricultural producers and plantation industry for improved property planning.  

5. Health impacts from aerial sprayed pesticides.  

6. Infrastructure development; roads and bridges.    

7. Environmental impacts; spread of invasive weeds, reduced water yields and effects on biodiversity. 

8. Development of value added timber products.  

 ________________________________________________________________________________________ 

 

Engaging stakeholders onto a participatory advisory committee (PAC) to address 

community concerns 

During the public meetings we called for an expression of interest from volunteers to form a 

self-selected Participatory Advisory Committee (PAC). Twelve (12) people volunteered, 

representing a wide range of views within the community towards plantation forestry. They 

agreed to meet once a month on average, a process which continued for a period of eight 

months throughout 2009.  PAC members worked collaboratively with a team of three 

facilitating researchers to determine which issues were best addressed through a social 

learning exercise and in which order. Fire management was addressed first, with participants 

helping contribute and collect further data. Expert speakers were invited to fill knowledge 

gaps on fire management planning; however floods during the study period of 2009 (ABC, 

2009) reversed the order of preference for the investigations. This again highlighted the 

influence of current affairs and media on what people believe to be important. Pesticide 
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issues were then explored and then socio-economic impacts. Changes in attitudes were 

monitored throughout the study using observational documentation and evaluation surveys. 

Results from evaluation of the social learning study by members of the PAC are reported on 

in this paper. 

Behavioural guidelines for meetings developed by the PAC 

In an effort to keep PAC meetings friendly, inviting, and free of hostility, the PAC worked in 

groups to develop a set of behavioural guidelines that they would feel comfortable with. 

Open discussion then established a set of PAC acceptable behaviours by consensus, presented 

in Table 2. 

TABLE 2 Behavioural guidelines for participatory meetings  

______________________________________________________________________________________________ 

 Provide each participant with the opportunity to express their view; 

 Be friendly, courteous and helpful to all participants; 

 Be consistent in attending the scheduled meetings; 

 Complete the assigned follow up activities prior to the next scheduled meeting to the best of your ability; 

 If there is a problem, discuss it with the facilitation team as early as possible to attempt to rectify the situation; 

 Avoid going to the media during the study process; and 

 Complete and return monitoring and evaluation surveys. 

_______________________________________________________________________________________________ 

 

Evaluation criteria developed in collaboration between PAC members and facilitating 

researchers 

A review of literature in the field of evaluation of participatory processes in natural resource 

management highlighted a deficiency in participant involvement. Most evaluations were 

found to have been conducted by the researchers themselves, such as in work by Gaddis et al. 

(2009) and Mostert et al. (2007) and not reflecting true and robust evaluations of 

participatory processes. Further, Chess and Purcell (1999) suggested that risk is reduced and 

results are more effective, durable and credible when stakeholders are involved with 

evaluating processes and outcomes. In an effort to address this gap in research, this study 

involved members of the PAC working collaboratively with researchers to develop a set of 

evaluation criteria, presented in Table 3. 
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TABLE 3 List of criteria for evaluating the participatory learning process 

      ______________________________________________________________________________ 

 Fairness through equal opportunity to express individual views, contribute to agenda and rules of behaviour, 
monitoring process and outcomes of study; 

 Cost-effective scenarios explored; 

 Ecologically sustainable scenarios explored; 

 Building community capacity through developing group working skills and encouraging socially responsible 
solutions (i.e. robust solutions); 

 Develop a shared understanding of land use systems over time through sharing local and expert knowledge (i.e. 
credible scientific knowledge); 

 Remain engaged in the study till completion (i.e. not too difficult, interesting);  

 Time efficient process; 

 Improved collaboration and trust between diverse stakeholder groups;  

 Feedback to public useful (i.e. socially legitimate strategies);  

 Reduced land use conflict; and 

 Developed new culture for deliberating over natural resource issues. 

_______________________________________________________________________________________________ 

 

RESULTS 

The development of a shared understanding of plantation forestry dynamics and formation of 

collaborative working relationships helped reduce controversy over plantation forestry, a 

finding supported in a hypothesis by Walker et al. (2006). The PAC developed a set of 

adaptive co-management practices for addressing the needs for improved fire management 

planning, sustainable socio-economics benefits to local communities, and changes to 

pesticide practice for reducing potential negative impacts on local residents and ecosystems 

(Further information can be found at Leys and Vanclay 2010b, CRC for Forestry Technical 

Report). The issue for improving community consultation was addressed through participants 

compiling and providing local plantation forestry companies with a list of contact details for 

local community media outlets. Improved collaboration came about from the social learning 

process itself. Findings and recommendations from the study were made publically available 

through a final community feedback report for accountability (Leys and Vanclay 2010b). 

Evaluation of social learning process by PAC members 

Members on the PAC expressed satisfaction with the study, particularly in terms of fairness 

in opportunity to express views, illustrated in Figure 3. Even though a couple of participants 

reported in the evaluation that they thought the meetings which lasted 3.5 to 4.0 hours each 

were a little long, they always stayed till the end. There was an overall satisfaction with how 

the community issues of pesticides and socio-economics were dealt with in the social 

learning process, although less so for fire management. We believe the dry spring of 2009 

and bushfires in the local region brought attention and emotion once again to this issue 

amongst participants. The PAC concluded that further research was required in the area of 

fire management planning in plantations, as they were still reporting fear relating to potential 

fire threats from nearby plantation forests, particularly where they bordered small towns and 

villages in the catchment.  

The PAC voted the most useful strategies used in the social learning exercise as 

sharing of local knowledge, expert opinion, and scientific knowledge and findings from the 

facilitating research team (Figure 3). These results however were not significantly different, 
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which could be explained by the small population size being evaluated (i.e. N=11). Effective 

learning techniques included brainstorming in groups, open forum discussions and use of 

visual modelling environments (Figure 3) to explore management scenarioôs using Simile and 

Microsoft PowerPoint to display tables and graphs. However, participants found the use of 

the visual modelling software Simile technically difficult (Figure 3), and preferred that its use 

be restricted to the modeller in the facilitating research team. 
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FIGURE 3 Evaluation of social learning study by members of the Participatory Advisory Committee using box plots. 

        

Notes: N=11. Similar numbers shown on box plots represent the same participant throughout the evaluation. 


