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Abstract 
 
While there is an increasing demand for active public involvement in forestry decision-
making, there are as yet few established models for achieving this in the new sustainable 
forest management (SFM) context. Convergence is needed among the fields of forest 
sustainability assessment, public participation, decision-analysis, and computer 
technology in spatial modelling and visualisation.  This paper presents the results of a 
literature review of public participation and decision-support system methods, identifies a 
range of tools available to forest managers, and describes the gap between currently used 
methods and the needs of sustainable forest management at the level of the working 
forest.  Examples of the relatively few available studies of participatory decision support 
are reviewed, suggesting that emerging methods, such as public Multi-Criteria Analysis 
(MCA) of alternative forest management scenarios and realistic 3D landscape 
visualisation, may lend themselves to public processes addressing sustainability. The 
paper develops a conceptual framework for participatory decision-support to address the 
special needs of SFM in tactical planning at the landscape level, in an often polarized 
community context.  This framework consists of principles, process criteria, and 
preliminary guidelines for researchers and forest managers who are contemplating the 
preparation of SFM plans with substantive community input.  More well-documented 
pilot studies in research and practice are needed to develop comprehensive, engaging, 
open and accountable processes to support informed decision-making for forest 
management, and to establish a stronger framework and set of guidelines for 
practitioners. 
 
Keywords 
Criteria and indicators; Decision support systems; Forest management plans; Multi-
criteria analysis; Participatory decision-support; Public involvement; Sustainable forest 
management; Visualisation. 
 
 
 
1.  Introduction 
 
1.1. The context for public involvement in Sustainable Forest Management decision-
making 
 
Sustainable forest management (SFM) calls for the balancing of diverse ecological, 
social, and economic values over space and time, usually represented in the form of 
multiple criteria and indicators (C&Is) (Montreal Process, 1995; Varma et al., 2000) that 
express sometimes conflicting management objectives.  While much effort in SFM has to 
date been focused on defining C&Is for measuring sustainability, there is increasingly a 
call for more direct inclusion of people’s values in improved forest planning processes 
(Koch and Kennedy, 1991; Carrow, 1999).  It is becoming recognized that SFM depends 
upon the support and input of a wide range of stakeholders (Raison et al., 2001; 
Hamersley Chambers and Beckley, 2003). Current certification guidelines (e.g., Canadian 
Council of Forest Ministers, 2002; PEFC Council, 2003) require public participation in 
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decision-making. Various benefits can potentially flow from this, such as accessing local 
knowledge and increasing public understanding and support for forest management 
(Kruger, 2001; Hamersley Chambers and Beckley, 2003; Sheppard and Achiam, 2004).   
 
However, in practice, public participation in natural resource management over the past 
decade has met with mixed success (De Marchi and Ravetz, 2001; Hamersley Chambers 
and Beckley, 2003).  There appears to be a “disconnect” between conventional public 
consultation processes commonly used to satisfy legislated requirements for public input 
and the perceived public satisfaction with these public consultation processes.  At the 
working forest level, attempts at public involvement through the usual methods, such as 
open houses and public comment on reports, have led to low public satisfaction with, and 
a general unwillingness to participate in, forest planning processes (e.g. Forest Practices 
Board, 2000).    At the regional level, there is an increasing sense that the emphasis on 
building “consensus” has resulted in watered down statements that are often too vague to 
use as a criteria for making decisions.  Often, decisions on forest management issues have 
been marked by stand-offs between stakeholders at opposite ends of the environmental-
timber production spectrum (Martin et al., 2000).  In British Columbia, for example, 
typical problems include long and acrimonious processes that pit certain, more extreme 
lobbies against each other while marginalizing other values, in an often vain attempt to 
reach consensus between interest groups with fundamentally differing world views 
(Howlett et al., 2000). In such polarized circumstances, it can be very difficult to achieve 
broad and meaningful public input to forest decision-making.   
 
Thus, while there is increasing demand for active public involvement in decision-making, 
there are as yet few successful or widely recognised models for achieving this.  
Furthermore, the new sustainable forestry context places some unique demands on forest 
managers and planning processes.  While some new approaches are now being tested in 
practice, such as Public Advisory Groups (Parkins, 2002), there has been very little time 
to evaluate their success in meeting the demands of SFM, or to assess whether other 
methods may be more suitable.  
 
At the same time, scientists have been developing sophisticated, expert-based decision-
support systems with computer modelling techniques (Kangas et al., 2000; de Steiguer et 
al., 2003), to assist forest managers in making complex decisions.   The potential 
applications of these systems to the technical complexities of SFM are clear, but can they 
contribute to the problem of public participation in the decision-making process?  In 
addition, other technological innovations with potential for public participation, such as 
3D landscape visualisation (Orland, 1997; Sheppard, 2000), are becoming available, and 
may offer potential advantages in conjunction with the more conventional participatory 
techniques and decision support systems. 
 
It would appear, therefore, that a convergence of approaches from different quarters is 
needed in order to address the new demands of effective public participation in an SFM 
decision-making context (Fig. 1). What are the relative advantages and disadvantages of 
public involvement techniques, decision support systems, and new technologies such as 
visualisation, and how might they be most effectively combined to fit the requirements of 
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SFM?  In this paper, the author argues that public involvement practice needs to develop 
improved, defensible techniques usable by local managers at the “sharp end” of decision-
making, rather than just in scoping of public concerns and in setting broad regional 
strategies.  Decision scientists and modellers must address inclusion of lay-publics in 
their processes, and potentially powerful new tools, such as visualisation, need to be 
tested and adapted for public engagement and learning.   
 
As new participatory processes emerge, they need to be integrated with the dominant 
organisational structure of SFM: criteria and indicators.  Rather than simply using C&Is 
for purposes of measurement and monitoring as part of adaptive management once 
actions have been initiated, we need to devote more attention to their use in: i) forecasting 
possible future sustainability levels and structuring decision-making before management 
actions are initiated; and ii) processes for public participation.  
 
1.2. Study objectives 
 
Given this context, the exploration and testing of alternative public participation 
approaches for sustainable forest planning are clearly needed.  We need to develop 
practical but defensible programmes for use by forest managers to ‘operationalize’ public 
involvement in sustainable forestry decisions.  The goal of this paper is to lay out a 
conceptual framework for designing and evaluating such programmes, in a local 
sustainable forestry context. The broad outline of this framework has been described 
elsewhere; this paper provides greater depth in the literature review and rationale for the 
proposed framework, as well as detailed guidance for researchers and managers.   
 
The paper presents the results of a literature review of public participation and decision-
support system methods, and describes the gap between currently used methods and the 
needs of the new sustainable forest management movement at the landscape level, 
defined here as approximately 20,000-100,000 hectares, and relevant to one or more 
moderately-sized watersheds or rural communities.  The proposed conceptual framework 
for participatory decision-support primarily addresses the needs of the forest manager or 
researcher conducting a participatory process in support of a local-level SFM plan or 
similar planning activity.  In so doing, the framework needs to be sufficiently robust to 
function in a social context that may feature polarized stakeholder opinions. The 
framework consists of principles, process criteria, and preliminary guidelines for 
participatory SFM planning. 
 
As background to this study, the following section reviews findings from the literature on 
public participation and decision-support relevant to forestry decision-making, with a 
focus on key failings or limitations of past methods and the potential of new or hybrid 
methods, such as public Multi-Criteria Analysis (MCA) and realistic 3D landscape 
visualisations. Section 3 lays out the conceptual framework, distilled from the literature 
review, with process criteria and guidelines for designing and testing new methods of 
sustainable forest planning that are intended to overcome the shortcomings of past 
methods.  Section 4 discusses implications of the review and framework for forest 
planning and research priorities.   
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2. Review of public involvement in forestry decision-making 
 
2.1. Overview   
 
The literature review first provides an overview of two main areas contributing to 
decision-making in natural resource management: (1) general public participation 
processes, and (2) decision-support systems.  The review then considers case studies and 
other literature on integrated participatory decision-aiding processes relevant to 
sustainable forest management, and the use of innovative or emerging participatory tools 
with a focus on landscape visualisation.  While the literature review is broad in scope, 
illustrative examples focus on BC and Canada.  The paper is not intended as an 
exhaustive review of all available case studies and conceptual approaches, but a cross-
section of the range of methods used in practice or described in the literature.  The review 
is also informed by anecdotal evidence from forestry practitioners and the author’s 
experience in planning processes with local communities. 
 
2.1.1. Public involvement in natural resource management 
 
Public participation represents a very broad field with an extensive literature from various 
sources, many of them outside the field of forestry, eg. sociology and 
community/regional planning.  Diverse techniques of public participation have been 
developed, ranging from simple participatory methods such as open houses and surveys, 
to strategic approaches such as conflict resolution, negotiation, or referenda  (Beierle and 
Cayford, 2002; Gregory, 2002).  These apply to multiple scales and processes, from 
policy to detailed planning and design; this paper focuses on the latter.   Empirical 
reviews have classified and evaluated various participatory mechanisms for natural 
resource management (eg. Beierle and Cayford, 2002; Committee on Forest Technology, 
Management, and Training, undated), and a suite of participatory techniques applicable to 
forestry decision-making (discussed in more depth below) have been described by Hislop 
and Twery (2001) and Sheppard and Achiam (2004), among.  Most classifications of 
methods identify a spectrum of  levels of public involvement, which in practice fall into 
three main levels (Sheppard and Achiam, 2004): 1) information dissemination or 
directive participation (where information is communicated primarily in one direction to 
the public); 2) consultation, where public opinions are sought and considered in expert or 
managerial decision-making, through mechanisms such as surveys and open houses; and 
3) collaboration, where representatives of the public are involved actively in developing 
solutions and directly influencing decisions to a greater or lesser degree, through 
deliberative mechanisms such as advisory groups or co-management bodies.  In addition, 
collaborative forms of governance or even public control over decision-making has 
emerged in some sectors, eg. aboriginal co-management and community forestry 
(Stevenson and Webb, 2003); such forms of governance are not the focus of this paper, 
though some of the principles described here may apply to those forms of management. 
 
While the movement towards increased public involvement in natural resource 
management is no doubt an improvement in democratic terms over the expert-driven 
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paradigm, empirical research and much anecdotal evidence from forestry practitioners 
shows that public participation processes in practice often do not live up to their potential 
or to public and agency expectations (Forest Practices Board, 2000; De Marchi and 
Ravetz, 2001; Gregory, 2002; Hamersley Chambers and Beckley, 2003).  Some of the 
key failings and limitations of public involvement which are relevant to natural resource 
management decision-making can be summarized as follows: 
 
• The public often does not ‘show up’: various barriers commonly prevent or 

discourage voluntary participation (Sheppard and Achiam, 2004).  Hamersley 
Chambers and Beckley (2003) describe the common public perception that adequate 
public involvement opportunities are not provided. 

• The silent majority does not get heard: Reviews of actual public involvement 
programs by both Beierle and Cayford (2002) and the Committee on Forest 
Technology, Management, and Training (undated) found that project-oriented 
processes tended to address certain sectors of the public and not others, and often fail 
to recognize or engage the silent majority, as distinct from the more organized 
extreme interests (Konisky and Beierle, 2001).    

• Consensus among stakeholders is not achieved, or takes a long time: processes are 
often conflict-ridden, inefficient, and/or unsatisfactorily settled (Gregory, 2002). 

• Experts are often too dominant in the planning process (Kakoyannis et al., 2001): 
generally, public fora do not give enough space for public or local views with ‘non-
scientific’ information (Hamersley Chambers and Beckley, 2003).  The operational 
information provided on conventional forest development plans is often too technical 
to be understood by anyone other than foresters (Forest Practices Board, 2000), and 
scientific information on sustainability indicators, ecological processes, or timber 
supply models is often presented in a way that is unintelligible to lay-people.  In 
addition, scientists are frequently unable to supply hard answers to important 
questions (De Marchi and Ravetz, 2001), due for example to lack of data or high 
levels of uncertainty. 

• The ability of participants to engage effectively and equitably in a public process may 
not be adequate if time and resources are not provided to build capacity (Hamersley 
Chambers and Beckley, 2003). 

• The public is not given reasonable choices for comparison of, and deliberation on, 
alternative management actions (Gregory, 2002; Sheppard, 2003). 

• There is often a lack of credibility or perceived equity in the decision-making process 
(Kakoyannis et al., 2001; Gregory, 2002).  Processes are not necessarily systematic or 
transparent, preventing participants from tracing their influence on final decisions, or 
understanding the links (if any) between the public process and implementation of 
forest plans on the ground. 

• For forest managers, the public process and its outcomes are often too broad, early, 
informal, or inconclusive for them to relate to detailed, often spatially explicit 
decisions they need to take as part of their routine responsibilities (Martin et al., 
2000), eg. for forest harvesting practices or road-location choices.  Managers 
typically lack the training or guidelines to conduct effective processes themselves 
(Hislop and Twery, 2001; Gregory, 2002; Sheppard, 2003) and thus gain the 
information they need.  
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Research has identified successes in public participation also.  In particular, the more 
collaborative, transparent planning processes can work well, building trust, and 
improving learning in many situations (Kofinas and Griggs, 1996; O'Riordan and Ward, 
1997; Shindler and Neburka, 1997; Forest Practices Board, 2000; Kruger, 2001; Kruger 
and Sturtevant, 2003).   Hamersley Chambers and Beckley (2003) characterize the more 
direct and collaborative forms of public involvement using face-to-face techniques as 
providing better information for field-level operations and iterative dialogue on potential 
forest management decisions at the ‘sharp end’ of participation.  Beierle and Cayford 
(2002) conclude that working with small groups of stakeholder representatives can be 
more efficient in reaching solutions than processes which directly involve large numbers 
of people, as long as they stay in touch with the groups they are intended to represent.  
However, the reviews show that in many temperate countries at least, more collaborative 
mechanisms are relatively uncommon in natural resource management (Committee on 
Forest Technology, Management, and Training, undated; Hamersley Chambers and 
Beckley, 2003; Sheppard and Achiam, 2004).  They tend to be more difficult to introduce 
and require considerable flexibility on the part of participants and enlightened attitudes 
on the part of the agencies or decision-makers. These approaches can consume more time 
than other methods, although it is argued that they may save time in the long run by 
improving understanding and reducing conflict (Gregory, 2002).  
  
2.1.2 Decision-support systems 
 
Decision-support systems, as defined by Varma et al. (2000), seek to integrate the 
decision-maker’s own insights with the computer’s information-processing capabilities in 
order to improve decision-making.  Typically, these are expert-driven modelling 
programmes, integrating data from various sources, with procedural rules devised by the 
modeller and/or other experts.  In forestry, many such modelling systems function as 
optimization tools balancing multiple objectives, often factoring in some measure of 
uncertainty (Kangas et al., 2000).   de Steiguer et al. (2003) have described various forms 
of decision-support tools under the definition of Multi-Criteria Decision Models 
(MCDMs), defined as quantitative techniques used to facilitate decisions that encompass  
multiple management objectives.  These tools range from highly complex mathematical 
models using techniques such as linear programming or spatial modelling with GIS (eg. 
Nelson, 2003), to relatively simple applications of Multi-Criteria Analysis (Nijkamp et 
al., 1990).   
 
Multi-Criteria Analysis (MCA) is a decision-support approach developed for complex 
problems involving trade-offs between multiple objectives, where both quantitative and 
qualitative aspects of the problem need to be addressed (Mendoza et al., 1999).  MCA 
typically involves the evaluation of alternative management scenarios across a range of 
different criteria, creating a matrix within which the performance of each scenario is 
assessed.  This allows comparison across scenarios and across criteria, with various 
methods of evaluating the overall performance of the scenarios.  Scenarios can be ranked, 
for example, according to the overall pattern of evaluations or rated through a numerical 
aggregation procedure incorporating relative weightings applied to the criteria.  The 
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MCA technique has been in use internationally for some time on multi-disciplinary 
planning projects, such as water resource management (De Marchi et al, 2000), coastal 
zone management (Adger et al., 1999), and forestry/agriculture under climate change 
(Huang et al., 1997).   MCA is prominent in the Criteria and Indicators Toolbox Series 
produced by the Centre for International Forestry Research (Mendoza et al., 1999).   
 
Multi-criteria decision-support systems have clear applications for sustainability 
assessment and planning, since they enable comprehensive evaluation of multiple  
sustainability C&Is, assist in identifying the consequences of trade-offs between 
competing sustainability objectives, and can take into account uncertainty (Prato, 2000; 
de Steiguer et al., 2003).  Systems based on spatial data and GIS-based modelling (eg. 
Nelson, 2003; Twery, 1996) can address the complexities of spatial and temporal 
variation, which is again critical to sustainability planning.  However, the traditional use 
of MCA or MCDMs by experts leaves them vulnerable to criticism as too technocratic in 
a public decision-making context (McCool and Stankey, 2001).  Far from being objective 
scientific instruments, such programs often build in the subjective weightings or biases of 
the model-builder or decision-maker (Martin et al., 2000), the effects of which may not 
be apparent to users or managers (Costanza and Ruth, 1998). The more complex 
mathematical modelling systems, such as those used in Multi-Attribute Decision-Making 
(MADM) (eg. Prato, 2000; Varma et al., 2000), may require much more information on 
indicator thresholds, weights, and interactions, than scientists can provide (De Marchi 
and Ravetz, 2001).  To the public, any use of such models can seem like a “black-box”, 
and can cause or exacerbate distrust in the decision-makers (Gregory, 2002; de Steiguer 
et al., 2003).  Even the spatially explicit modelling systems (eg. Varma et al., 2000) 
which produce GIS map outputs in raster format or with technically defined polygons, 
may fail to engage with stakeholders who identify more with place-based geographic 
units, watersheds, or viewsheds.  Managers too may feel divorced from the data and 
implications derived by these highly specialized methods (de Steiguer et al., 2003).   
 
2.2. Participatory decision-support methods  
 
Decisions taken without a socially acceptable process are unlikely to lead to socially 
acceptable results (Kakoyannis et al., 2001; Kruger, 2001).  It would appear that neither 
past public involvement techniques nor expert-driven decision-support tools, as described 
above, facilitate socially acceptable decision-making processes.  However, the 
combination of certain types of participatory techniques which encourage engagement 
and open dialogue with stakeholders, with certain types of decision-support systems 
which offer comprehensive coverage of sustainability indicators, may result in improved 
methods of participatory decision-making.  The following review of precedents for such 
integrated or hybrid considers a range of methods sufficient to suggest directions for 
designing new approaches and pilot studies as described below.  Early precedents for 
such methods are described next, followed by interpretation of the implications of these 
study findings to date. 
 
2.2.1 Description of participatory decision-support methods 
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Various approaches to participatory decision-analysis already exist.  One class of systems 
uses mathematical or statistical formulas of varying complexity.  Economic approaches 
such as contingent evaluation surveys to calculate equivalent monetary values have been 
widely used, but heavily criticized as too limited, biased, or inaccurate for application to 
multi-facetted ecological and social values (eg. Prato, 2000; Clark, et al., 2000).  
Decision scientists have developed a number of methods for complex trade-off analysis 
across any set of values, incorporating public preferences and priorities through in-depth 
elucidation and quantification techniques, such as means-ends networks and swing–
weighting (Gregory, 2002).   Haider et al. (1998) have described the use of choice 
experiments to determine recreationists preferences for different forest management 
scenarios. de Steiguer et al. (2003) review several studies applying MADM tools as 
described above but adapted with a participatory component, attempting to develop value 
functions describing stakeholders’ preferences and relative priorities (eg. Martin et al., 
2000).  Kangas (1994) pioneered the application of the analytical hierarchy process 
(AHP) to participatory forest planning, deriving stakeholder weightings for management 
objectives as well as weighting the importance of the stakeholder groups themselves. 
 
A second class of simpler systems, including MCA methods and other related forms of 
integrated assessment, have begun to incorporate stakeholder input into the core 
evaluation process in recent years (Cohen, 1997; Brown et al., 2001a).  The public MCA 
approach with stakeholder weightings provides a structured collaborative process for 
combining multi-disciplinary expert evaluations and stakeholder input.  Under the MCA 
process described by Brown et al. (2001a) and Sheppard and Meitner (2003), 
stakeholders in focus groups participate in prioritizing various criteria by attaching 
weightings, which can then be used to aggregate scores for each scenario. The criteria are 
usually developed by technical experts based on initial consultation with stakeholders, 
who are often also involved in selecting or confirming the scenarios to be evaluated.  The 
process may run through several iterations or cycles before converging on a preferred 
scenario.  In the pilot study on SFM planning applied to a landscape unit in the Arrow 
Forest District in BC (Sheppard and Meitner, 2003), the public MCA process combines 
spatial modelling and realistic landscape visualisation, with a structured multi-
stakeholder weighting of sustainability criteria.  The MCA matrix or effects table of 
scenarios against criteria, produced by such studies, is similar to environmental impact 
matrices which have been in use in Environmental Impact Statements (EISs) in the USA 
since the introduction of the National Environmental Protection Act (NEPA) in 1969.  
These techniques have been used under the National Forest Management Act of 1976 
which mandates the public review of alternative forest management plans in the 
environmental assessment of Forest and Resource Management Plans and Timber Sales, 
though often a less prescriptive, more informal process is used than MCA with public 
weightings (Martin et al., 2000).   
 
A potential third class of systems can be seen emerging, based on integrated GIS, 
visualisation, and modelling technologies, to meet the needs of both public engagement 
and spatial quantification at the same time.  Promising developments include newer 
techniques such as community-based GIS (Al-Kodmany, 1999; Smith and Taylor, 2000), 
and realistic 3D visualisation of future landscape scenarios (Orland, 1997; Sheppard, 
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2000; Tress and Tress, 2002; Sheppard and Salter, 2004).  Such tools may help to meet 
the often expressed need for more active and innovative participatory methods capable of 
engaging and informing the public effectively (eg. CORE, 1994; Jones, 1999; De Marchi 
and Ravetz, 2001).  Experimental research programs (eg. Meitner et al., in press; Cavens, 
2002) and new commercially available programs such as Community Viz 
(http://www.communityviz.com) go further in making use of landscape visualisation as 
an interactive interface linked in various ways to underlying spatially explicit models and 
GIS maps (Orland and Uusitalo, 2001; Sheppard and Salter, 2004). 
 
2.2.2 Findings on the use of participatory decision-support methods 
 
Key outcomes from the early research and applied experience in participatory decision-
support methods can be summarized on three general dimensions: 

1 Applicability to the specific needs of sustainable forest planning  
2 Extent to which the methods have been field–tested and/or applied in practice 

with real communities 
3 Effectiveness of the methods as a public participation tool in practice 

 
All three classes of approaches described above are applicable to SFM in the sense that 
they can manage analysis of multiple C&Is for sustainability and incorporate public 
inputs in one way or another.  However, in particular, the simpler participatory versions 
of MCA, as described by Adger et al. (1999) and Brown et al. (2001b), would appear to 
address some of the shortcomings of generalized public involvement methods which 
often fail to deliver systematic, transparent, prescriptive, criteria-based information 
(Martin et al., 2000), without requiring the complexity and specialization of more 
sophisticated mathematical modelling systems.  In comparison with either more rigid 
cost-benefit approaches, for example, or more ad hoc mechanisms of public involvement, 
this form of MCA offers several advantages.  It provides a structured, iterative, 
educational process for explicit consideration of, and input to, multiple objectives and 
criteria, and by transparently demonstrating the effect of different stakeholder priorities 
on the analytical outcome, may provide an accountable "trustworthy process" for 
stakeholders (O'Riordan and Ward, 1997); this is particularly important in sectors such as 
forestry where the public discourse is often highly polarized and there is  a history of 
mistrust in how forestry decisions have been made under previous approaches.   
 
In terms of applicability to other key needs of SFM,  several studies address temporal 
issues to a limited extent, but none of the methodologies reviewed test directly the issue 
of stakeholders’ willingness to make trade-offs over time: eg. would the public accept 
reduced recreation access now for improved ecological integrity later?  It is also not clear 
with many of these studies how useful the resulting information would be to forest 
managers in practice or whether the data is specific enough, since none of them directly 
evaluated this aspect.  Simpler systems attempting to trade-off more universal values, 
such as those used by Brown et al. (2001a) and Sheppard and Meitner (2003), may not by 
themselves provide the spatial or temporal specifics to make detailed trade-off decisions.  
However. potential advantages of public MCA to resource managers include flexibility of 
methods and the fact that once stakeholder values or priorities have been determined, 
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they can be used for a number of different iterations (eg. revised SFM scenarios), without 
the need to collect additional data from the public. In particular, Martin et al. (2000) 
argue that the more sophisticated cardinal rankings of stakeholder priorities, derived by 
mathematical description of participant value functions, can provide more usable 
information to managers who can continue to fine-tune or adapt scenarios to fit the 
calculated stakeholder preferences, after the initial rating process.  However, Hajkowicz 
et al. (2000) suggest it is unrealistic to expect decision-makers (and by extension, public 
stakeholders) to go through the longer and more abstract process of providing cardinal 
information using the more complex methods.  This author believes, however, that 
considerable caution needs to be used in wider applications of previously gathered public 
weightings, due to changes in community priorities over time due to social learning and 
changing circumstances, as well as the risk of over-extended or biased use of the data.   
 
On the issue of applications in practice to SFM, while there have been a number of 
methods proposed which attempt to link multi-attribute or multi-objective analyses with 
public values (de Steiguer et al., 2003), many have not been applied to forestry (eg. 
Costanza and Ruth, 1998; Brown et al., 2001a; Hajkowicz et al., 2000).  More 
specifically, many forestry studies have not attempted to assess sustainability over space 
and time (eg. Kangas, 1994; Martin et al., 2000).  Varma et al. (2000) found in their 
literature review few efforts devoted to 'operationalizing' sustainability measurement 
across spatial and temporal dimensions in forestry; both Hajkowicz et al. (2000) and de 
Steiguer et al. (2003) note the rarity of studies testing multi-attribute weighting methods 
in natural resource management.  There is a widespread view that the cognitive 
complexity of the task and lack of knowledge on available methods represent a major 
barrier to further testing and implementation of such systems (eg. Gregory, 2002; 
Hajkowicz et al., 2000). Of the studies reviewed, both Varma et al. (2000) and Sheppard 
and Meitner (2003) describe methods of decision-support specifically applied at 
sustainable forest management, but only the latter application addresses community 
involvement with multiple stakeholders.  
 
Of the relevant public decision-support methods that have been proposed or conducted in 
a forestry context, many have not been implemented in practice or tested with real multi-
stakeholder communities (Kangas, 1994).  None of the studies reviewed here analyse the 
cost and feasibility of such processes for forest managers.  de Steiguer et al. (2003, p.2) 
observe that only half of the studies they reviewed involved “empirical tests of the utility 
or feasibility of the MODM (Multi-Objective Decision Model) approach.  Further, in 
most of the studies, researchers used hypothetical data or, at best, simplified decision 
situations; relatively few applied MODM to actual working forests.”  Shindler and 
Cramer (1999) lament that there are few examples in practice to test “how (or if) people 
can weigh the costs and benefits of specific forest management problems and evaluate 
potential solutions” (p.31).   
 
Concerning studies which have combined use of GIS technology with public decision-
making (eg. Al-Kodmany, 1999; Prato, 2000; Smith and Taylor, 2000; Varma et al., 
2000), many have limited public interaction, feature informal or non-prescriptive 
assessment of trade-offs, and/or lack a systematic focus on sustainability. With the 
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exception of the approach used by Sheppard and Meitner (2003), none of the studies 
reviewed to date which apply landscape visualisation (eg. Al-Kodmany, 1999; Jones, 
1999; Haider et al., 1998; Tress and Tress, 2002) also integrate documented public 
interaction, multi-criteria analysis, and a focus on sustainable forestry.  
 
With regard to the effectiveness of participatory decision support methods applied to 
sustainable resource management, the scarcity of relevant applied examples suggests the 
jury will remain out for some time.   de Steiguer et al. (2003, p.2) state that “it is not 
known whether such techniques can improve public involvement, collaboration, and 
acceptance of land management plans – or the planning process itself”.  Preliminary 
interpretations can be drawn, nonetheless, from individual case study findings and 
inferences from other relevant applications using allied methodologies.   
 
On the positive side, we may expect some benefits from the more collaborative form of 
decision-making, as documented by many authors in more general public participation 
exercises (see above).  Participatory forms of MCA have demonstrated ways to 
accommodate both quantitative and qualitative criteria/indicators, making both ‘soft’ and 
‘hard’ values commensurable (Mendoza et al, 1999; Gregory, 2002).  Pragmatically, the 
public MCA approach tested by Brown et al. (2001a) and Sheppard and Meitner (2003) 
has enabled both expert and stakeholder opinions to be combined, while managing 
stakeholder influence over the process in a balanced and transparent way: an important 
consideration for resource managers and governments wary of uncontrolled public input.  
In these two studies, stakeholders were not responsible for the technical evaluations of 
scenarios, but determined the weightings of criteria used in the overall analysis.  Kangas 
(1994) on the other hand demonstrated the feasibility of participants themselves making 
technical evaluations on certain social criteria such as recreation, where they may be best 
placed to do so.   
 
Public MCA processes do not require large public meetings or majority voting on 
alternatives. In a coastal zone application in the Caribbean, Brown et al. (2001a) 
demonstrated that a public MCA process can help to move stakeholders and decision-
makers towards consent, by securing "buy-in" to criteria/weightings before results are 
developed, and identifying areas of commonality or convergence between stakeholder 
groups.  In their application of this process to an SFM pilot study in BC, Sheppard and 
Meitner (2003) found high levels of commonality even between some polarised 
stakeholder groups, and recorded generally good acceptance of the experimental process 
by the community.  In comparison with conventional approaches to forest planning, these 
methods may incur somewhat greater initial costs but promise to be effective in 
streamlining decisions and improving long-term public support and understanding of 
SFM. 
 
On the negative side, many of the participatory decision-support systems applied or 
potentially applicable to SFM planning appear too complex to be routinely conducted by 
non-specialists, and more importantly, too complex to be easily explained to a sceptical 
and historically unengaged public.  As Hajkowicz et al. (2000) conclude from their 
testing of various MCA weighting methods, “community based (natural resource 
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management) groups preferred to work with readily understandable, simple, and 
intuitively appealing techniques of decision support” (p.518).  Lengthy mathematical 
formulae as used in many MCDM and choice-modelling methods run the risk of 
encountering the same distrust of ‘black-boxes’ described earlier for other ‘scientific’ 
modelling methods (Hobbs et al., 1992, cited in de Steiguer et al., 2003; de Steiguer et 
al., 2003). 
 
Even with the simpler MCA approaches, there is already ample evidence that different 
criteria choices and different weighting/analysis methods can directly influence the 
results (Martin et al., 2000; Costanza and Ruth, 1998; Hajkowicz et al., 2000). Various 
studies have compared the effectiveness of different multi-criteria analysis or weighting 
schemes (eg. Martin et al, 2000; Hajkowicz et al., 2000), and show that while the results 
among different schemes are generally similar, inconsistencies in results do occur 
between, for example, simple ordinal rankings by participants and more sophisticated, 
calculated cardinal rankings (Martin et al., 2000).  These differences can cause significant 
changes in the overall ranking of management alternatives (Hajkowicz, et al., 2000).  
Accordingly, Hajkowicz et al. (2000, p. 517) consider it “undesirable to rely upon any 
single weighting technique in a MODS (Multi-Objective Decision Support) model as 
there may be bias associated with that particular technique”.  This type of study has also 
revealed difference in stakeholders’ preference for different direct weighting methods:  
Hajkowicz et al. (2000) found that participants preferred simple ordinal rankings of 
criteria to more quantified ratings such as fixed-point ratings where participants assign 
weights in terms of percentages.  On the other hand, Sheppard and Meitner (2003) found 
acceptance of, and even appreciation for, fixed-point ratings among community 
stakeholders, as a meaningful way to force their thinking on the relative priorities of 
different sustainable forestry values.  
 
In some methods, the public participatory component is too little, too late in the process, 
with informal or superficial involvement in the decision-making process (Martin et al., 
2000; Hislop and Twery, 2001).  Other risks common to more participatory action-
oriented methods include bestowing legitimacy on a process that is actually captured by 
an unrepresentative subset of the broader range of stakeholders, failing to resolve 
conflicts in some situations, and inappropriate raising of public expectations (Kruger and 
Sturtevant, 2003).  
 
Early evidence from visualisation studies tested with communities (eg. Lewis, 2000; 
Tress and Tress, 2002; Sheppard and Meitner, 2003; Meitner et al., in press) suggest they 
can be highly effective in explaining plans and eliciting meaningful public comment, 
though questions on validity and defensibility remain (Sheppard, 2001).  Sheppard and 
Meitner (2003) integrated the use of forests landscape visualisations with a public MCA 
approach through a parallel process of obtaining direct stakeholder preferences for 
alternative scenarios.  This led to the same ranking of alternatives as that produced by the 
application of weighted criteria to expert evaluations, though with a very limited set of 
alternative scenarios.  While the use of model-driven visualisations was quite popular 
with stakeholders overall, there are many questions about their influence on the process 
of scenario evaluation, such as whether the emphasis on visual characteristics may have 
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overly influenced participants relative to other non-visible factors.  It is still too early, 
however, to draw conclusions on the benefits and problems of using these tools in a 
sustainable forestry context.  
 
Overall, the literature review confirms that it is early days in this complex field, and 
feasible and satisfactory systems will take some time to emerge.   Clearly, we need more 
examples of systematic, participatory decision-support in a sustainable forestry context, 
applied to the working forest with real communities, and scientifically documented.   
 
3. A Framework for Developing and Evaluating Participatory Decision-Support 
Methods for SFM  
 
Based on current knowledge, what guidance can be offerred for developing effective and 
meaningful participatory methods of SFM planning and decision-making in a community 
context?  This section lays out a conceptual framework based on principles, process 
criteria,  preliminary guidelines for participatory decision-support, and a menu of 
participatory tools.  Principles and criteria for process design and evaluation in SFM are 
drawn from the broad literature available on what contributes to successful public 
participation processes.  These principles and criteria are then translated into more 
specific guidelines, suggested for applying and testing participatory multi-criteria 
decision-support techniques for the sustainable working forest at the landscape level, in 
the context of sometimes polarized stakeholder opinions.  Specific aspects of cost-
effectiveness and operational utility, while important, are not focused on at this early 
stage of process development.  The menu of tools is also drawn from the literature 
review. 
 
3.1 General design principles and evaluation criteria for participatory decision 
support in SFM  
 
Principles and process design/evaluation criteria have been derived in particular from 
Shindler and Neburka (1997), Duinker (1998), De Marchi and Ravetz (2001), Hislop and 
Twery (2001), Beierle and Cayford (2002), Gregory (2002), Hamersley Chambers and 
Beckley (2003), and Sheppard and Achiam (2004).  They are presented in Table 1.   The 
principles express major objectives of any participatory decision support process in SFM; 
all principles need to be met in an effective process.  The process criteria establish how 
compliance with these principles might be measured, through more specific process 
attributes that need to be addressed.  These criteria permit many types of process.  While 
intended primarily as design parameters for a new decision-support process, they can be 
used as evaluation measures for an existing process.  They are, however, intended to be 
applied before, during, and immediately after a participatory decision-support process is 
conducted.  Criteria for the long-term success of participatory processes, in terms of the 
quality of decisions and achievement of desired levels of sustainability outcomes, are 
clearly the ultimate goal.   

 
As indicated in the principles and process criteria laid out in Table 1, broad 
representation of stakeholders is critical, in order to promote fairness, credibility, and 
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avoidance of surprises later in the process.  However, it is important to provide open 
access to the range of stakeholders, which means ensuring that less organised or 
experienced stakeholders can participate effectively and that equity is maintained, 
especially in polarized communities where extreme views can easily dominate.  A clearly 
structured decision-making process is essential, with transparency on how the end-point 
of decisions will be reached.  The process needs to be engaging if stakeholders are to 
persevere and feel that they are receiving something back from the process.  Information 
needs to be easily understandable and accurate, using appropriate graphic formats to 
avoid overload or confusion. The information provided and products of the process need 
to be developed at the appropriate scale and level of detail for use by participants and 
resource managers. The process also needs to be structured around systems of 
sustainability C&Is applied over the long-term, but in a form that is explicable to the 
public and manageable by forest managers or decision-makers. Following these 
principles and process criteria, combined with procedural steps such as including 
stakeholders in the process design, should help to assure the credibility of the overall 
process, and promote participant satisfaction with it.  Finally, a key goal is to achieve 
some degree of mutual learning among participants and managers, with active capacity-
building where necessary. 
 
The principles and criteria proposed here avoid an unrealistic focus on obtaining 
consensus.  Consensus is not necessarily a realistic outcome for an effective process 
(Gregory, 2000 and 2002), and is not always necessary for a decision-maker to make a 
sound decision; sometimes, providing inclusive and balanced information to the decision-
makers for use in a structured and controlled decision process may be enough, and better 
than the alternative of a narrow consensus or simple majority vote process.  Further 
guidance on selection of appropriate participatory techniques is provided by Hislop and 
Twery (2001), including matrices that array techniques against the various stages of the 
decision-making process and the number of stakeholders involved.   
 
Based on the available evidence to-date, it is suggested that participatory processes 
meeting the criteria outlined in Table 1 should more commonly attain better decisions 
and better outcomes, including joint gains for participants.  Short-term outcomes should 
include more informed decisions, with most participants better off, few that are worse off, 
and most participants satisfied with the results (Hamersley Chambers and Beckley, 
2003).  However, Beierle and Cayford (2002) warn that even the best process may fail to 
overcome contextual and historical factors in some circumstances.   
 
3.2 Process guidelines for public Multi-Criteria Analysis in SFM planning.  
 
The principles and criteria outlined in Table 1 need to be sharpened when applied to the 
specifics of SFM planning for the working forest, if researchers and ultimately forest 
managers are to implement participatory SFM decision-support methods in practice, 
especially in a polarized political context.  Critical questions which need to be faced 
include:  How do managers predict the sustainability of future plans?  How are alternative 
scenarios developed and chosen? How are sustainability objectives to be balanced in a 
polarized situation, using processes that are inclusive of and transparent to a lay public, 
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while meeting scientific standards called for by certification processes, government 
regulations, and/or company policy?   
 
This paper sets out nine preliminary guidelines addressing practical considerations likely 
to confront forest managers and decision-makers in designing a participatory planning 
process for sustainable forestry.  These guidelines have been developed from the 
literature review, supplemented by discussion with stakeholders and forest managers as 
well as the research team’s experience in community involvement and land use planning.  
They are provided for review, testing, and refinement by researchers and practitioners. 
 
The guidelines focus on the tactical scale (ie. landscape or watershed level) where 
operational issues begin to be considered as part of the conceptual design and allocation 
of forest management activities.  The intent here is to go beyond simply assessing 
stakeholder concerns and preferences (Martin et al., 2000), but not to attempt to reach a 
fully optimized solution or to automate objective decisions (Kangas, 1994; Costanza and 
Ruth, 1998).  As discussed above, more appropriate process goals include improving 
understanding on all sides, building trust among stakeholders and decision-makers, 
avoiding or reducing conflict, and closing in on more sustainable designs and 
management plans which can be supported or accepted by a wide range of stakeholders 
(Brown et al., 2001a; Gregory, 2002; Sheppard, 2003).  Appropriate decision-making 
methods must balance the needs of practicality and scientific defensibility (Hajkowicz et 
al., 2000).   
 
These goals and constraints suggest that relatively simple MCA tools may be appropriate 
in SFM planning at the present time.  While Gregory’s (2002) arguments are 
acknowledged on the need to recognise and aggressively confront the complexities of 
natural resource management in design of public processes, the widespread lack of trust 
and lack of experience with demonstrably effective public involvement in forestry in 
many parts of the world, suggests that we should learn to walk before we can run.  It is 
critical that the methods used in participatory decision-making are: firstly, readily 
explainable to the public; and secondly, capable of being understood, conducted, and/or 
co-ordinated by the local resource managers or government agencies with the 
responsibility for decision-making: over-reliance on scarce research resources or highly 
specialised consultants may substantially restrict the availability of such methods. 
 
Guideline 1: Explicitly structure the process to fit the needs and characteristics of  SFM, 
by: 

• Making use of sustainability C&Is, with a manageable number of key 
criteria/indicators. Usually it is advisable with non-technical participants to 
aggregate the C&Is under simpler ecological, economic, and social headings 
(Brown et al., 2001a), to simplify understanding and balance the assessment of 
sustainability.   Some authors believe a maximum of seven criteria is manageable 
within public or expert decision-making processes (Prato, 2000), while Brown et 
al. (2001b) recommend 8-15 criteria as the maximum.  Indicators should be 
identified, and key indicators selected, with public input, but should be somewhat 
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comprehensive or holistic, integrative of multiple values, and balanced across 
ecological, social, and economic domains. 

• Addressing the temporal dimension through consideration of long-term as well as 
short term consequences, in some simple yet meaningful way.  Time scales should 
be meaningful to the public as well as to ecologists and foresters.  The impact of 
global warming needs to be factored into any long-range forecasting activities 
(see for example, Hulme et al., 2002). 

• Integration of scientific data and methods, making use of appropriate models 
linked to the key C&Is without risking the perception of ‘black-boxes’ hiding 
biased or partial analyses.  Uncertainty needs to be acknowledged and considered, 
again without incurring levels of complexity which deter or confuse participants. 

 
Guideline 2: Select a range of stakeholders/participants through a structured 
stakeholder analysis (Brown et al, 2001a; Sheppard and Achiam, 2004), to reflect a 
balance of the organized ‘usual suspects’ and the other ‘silent’ groups which are affected 
or interested. 
Guideline 3: Design participatory sessions to promote collaboration and dialogue 
among participants and experts, allowing direct involvement of stakeholders in the 
process, and encouraging participant ideas/innovations to propose solutions and improve 
decisions.  Participation should occur over several iterative stages (Costanza and Ruth, 
1998), including: criteria identification and scaling, scenario selection/design, criteria 
weighting and model-framing, scenario assessment, and final recommendations 
(Gregory, 2002).  The design and selection of the appropriate suite of participatory 
mechanisms and tools is key (see next section); this may need the skills of a public 
involvement specialist or facilitator.  Not all participatory processes need to involve all 
stakeholder groups in the same venue at the same time; more constructive results may be 
obtained by granting equal access to each stakeholder group separately, organized by 
interest focus (Brown et al., 2001a) or geographic area (Tress and Tress, 2002).  This 
may also avoid tensions between hostile stakeholders during the process, and encourage 
more honest and thoughtful responses from participants.  The presence of decision-
makers such as government agency staff or industry managers may or may not be 
productive, depending on the political context. However, it appears important to blend 
technical information and local knowledge, with dialogue between scientists and local 
experts.  
 
Guideline 4: Provide accurate data at appropriate geographic scale(s) and sufficient 
resolution to provide clarity and local place recognition for users, and sufficiently 
detailed, spatially explicit information for managers to interpret SFM plans or 
development plans at the landscape scale.  Processes are more likely to be effective if 
they address local settings on scales that are meaningful to community members 
(Shindler and Cramer, 1999).  Updated field inventory maps can maintain credibility 
(Shindler and Neburka, 1997) and provide an opportunity for engaging local people with 
technical experts. 
 
Guideline 5: Make appropriate use of technology to engage the public, streamline the 
analysis and balanced explanation of spatio-temporal complexities without distortion, and 
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foster improved understanding.  Available tools such as GIS mapping and 
orthophotography, realistic model-driven landscape visualisation, and automated or 
innovative response collection, should be considered in terms of their practicality, their 
appropriateness, and their transparency to participants with regard to any limitations 
(Sheppard, 2001). 
 
Guideline 6: Develop alternative SFM scenarios representing a range of possible 
management priorities.  The choice of scenarios should provide a manageable number, 
perhaps at least 3-5 where there is much debate on alternative futures.  These scenarios 
should be simple to understand, believable, and easy to distinguish from each other.  
Often in planning there is a no-action and/or status-quo alternative, as used by Martin et 
al. (2000) and Sheppard and Meitner (2003),  though these may be difficult to define 
realistically over time.   Some researchers avoid existing conditions because it may seem 
a safe option for participants to endorse without more careful consideration (Tress and 
Tress, 2002). 
 
Guideline 7: Design a transparent decision analysis process (Hajkowicz et al., 2000) 
which can be readily explained to an interested and engaged audience of stakeholders, 
and readily conducted or followed by the forest managers.  Weighting scales and 
attributes/criteria to be weighted should be intuitively sensible and relevant to the main 
issues or choices facing managers and forest users.  Questionnaires and other response 
gathering instruments should be designed and pre-tested for clarity and length to avoid 
frustration and fatigue (Beierle and Cayford, 2002). 
 
Guideline  8: Design the process by which stakeholders weight criteria or scenarios are 
assessed to enable more than one method, allowing triangulation of weighted results 
(Hajkowicz et al., 2000).  This should help to identify major inconsistencies or biases 
affecting the ranking of alternatives.  The author recommends against applying relative 
weightings to different stakeholder groups, as is sometimes done in decision-support 
systems (eg. Kangas, 1994), unless there is a robust stakeholder analysis supporting a 
clear rationale, and widespread stakeholder support for it.  This is potentially an 
explosive public issue which could be perceived as negating stakeholder equity in the 
process. 
 
Guideline 9:  Provide for documentation at all stages of the process, to provide 
accountability for public review, certification, or teaching/learning opportunities later. 
 
Other process criteria can and should be added to this list or adapted from it, based on 
experience with more case studies in the near future. 
 
3.3 A menu of participatory tools. 
 
A range of tools and techniques are available for use in participatory decision support 
processes.  Other disciplines outside forestry have been employing and testing various 
forms of public consultation processes for decades.  There does not appear to be a single 
ideal approach, but rather, a suite of  public consultation techniques needs to be selected 
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from those that are appropriate at different stages of a management plan: from 
information gathering, through decision making to implementation.  This section 
addresses all these stages, which fit within the more decision-oriented processes focused 
on in the rest of this report. 
 
Table 2 summarizes a suite of public consultation tools and their application based on 
how collaborative the overall public consultation process needs to be.  If the purpose is 
simply to ensure information exchange, then it is sufficient for the public consultation 
process to be informative or provide an appropriate forum for information gathering.  
When it is necessary to involve the public to define issues, set evaluation criteria or to 
consult the public reaction on management alternatives, then more consultative processes 
should be employed.  Finally, even more intensive public consultation processes exist for 
those occasions where the public advise and collaborative decision making take place. 
 
The level of intensity of public involvement, in conjunction with major factors such as 
landscape unit size and intensity of human activities/settlement patterns, can be used to 
assist the selection of appropriate public consultation tools and processes.   Generally, 
public interest in management of a geographic region varies based on the proximity to 
human settlements and intensity of recreational activities in the region.  The application 
of science-based management without intensive public consultative processes are 
generally more acceptable if there is not a high intensity of human use in the area.  In an 
area of significant ecological and economic values but with little human activities, 
soliciting public input to establish broad stroke/philosophical management visions and 
goals to guide management decisions may be sufficient.  Alternatively, in areas where the 
forest regions to be managed are closed to people and activities, active and meaningful 
involvement of the public in the decision making process and implementation of these 
decisions are crucial for generating public support to ensure the long term success of the 
management decisions.  
 
A menu of some key techniques follows (adapted from Sheppard and Achiam, 2004), 
loosely arranged on a scale from informational through consultative to collaborative: 
 

a) Information open house: an invitation to the public to visit a specific venue 
during a specified time period where information on a project or issue is 
displayed and a presentation may be made.  There may or may not be 
opportunities for comments to be received. This can represent an easy form of 
public participation to manage, and is useful early in the process, but may not 
secure input from various affected stakeholder groups; it is often inadequate 
as the primary mechanism to support decisions. 

b) Surveys (eg. mail out questionnaires and person-to-person or phone 
interviews): a means of gathering information using a representative sample 
that reflects the opinions of the larger population.  Return rates are sometimes 
quite low, and participants may be skewed demographically, but surveys 
usually significantly expand the range of opinion gathered, as compared with 
meeting-based techniques. 
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c) Interactive websites with surveys/email responses:  use of the World Wide 
Web to provide information to the public as well as gather responses. This 
promises broad and open participation to locals and global interests alike, is 
cost effective in relation to the breadth of outreach, and allows updating of 
information and dialogue; however, its weaknesses include being only open to 
people connected to the Web, and experience has demonstrated the risk of 
over-use/distortion of the system by certain motivated interest groups. 

d) Citizen advisory committee or public advisory group (PAG): a public 
involvement forum which advises forest managers on issues and initiatives as 
an ongoing mechanism for public consultation.  The level of responsibility 
and influence of the group can vary.  The PAG is intended to provide an 
avenue for local constituencies to represent their interests and views regarding 
forest management; however, the Canadian Forest Service (Parkins, 2002) has 
found that PAG members differ from the public in socio-demographic 
characteristics and values and attitudes to forest management, suggesting that 
the process for selecting community representatives is critical.    

e) Focus groups: small groups of people, formally or informally organized, and 
randomly selected or carefully chosen to represent various interests, for the 
purpose of interactive and spontaneous discussions of one particular topic or 
plan.  Focus groups can be used at any stage of the public involvement 
process to accomplish tasks ranging from gathering information, defining 
issues or criteria, to providing perceptual data.  As with other methods, 
representation of the wider public interests is key.  A variant of the focus 
group technique is to hold structured workshops to assess alternative forest 
plan scenarios (with or without visualization to illustrate predicted future 
conditions), against multiple agreed criteria, as described elsewhere in this 
report. Workshops can also be used to generate new or preferred solutions 
collaboratively. 

 
Various new participatory techniques are emerging to expand the tools available to 
researchers and forest managers; examples include self-directed photo-surveys of 
community values by local participants; cable TV channels providing opportunities for 
community dialogue and instant opinion polling; and real-time decision-analysis using 
integrated decision support models linked to forest visualisations. 
 
 
4. Discussion 
 
The conceptual framework for participatory decision-support, advanced above, has been 
developed primarily for the landscape level of SFM planning with local communities.  It 
does not address the important subject of  non-local or global stakeholders; nor does it 
focus on strategic planning scales or other forms of governance such s co-management, 
although some principles, process criteria, and guidelines may be relevant to these other 
levels.   
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Research priorities within the scope of the framework include conducting many more 
pilot studies, contributing to the convergence of techniques required for participatory 
decision-support in SFM.   We need to apply and scientifically document comprehensive 
and integrated methods, focused on sustainability assessment with real communities in a 
working forest context.   Innovations that need to be more widely tested as part of these 
processes include: 

• Use of multiple or integrated scientific predictive and evaluative models for 
various forest resource values, to help design scenarios and assess their 
performance against C&Is (Seely et al., in press). 

• Use of realistic landscape visualizations and associated dynamic interfaces to 
convey scenarios and modelling results to the public (Sheppard and Salter, 2004) 

• Incorporation of the temporal dimension and uncertainty in evaluation of 
scenarios (e.g., forestry performance measured over the span of one or more 
rotations), and building in forecasts or assumptions on global warming.  

 
Important research questions to be addressed include:  
• Would such processes improve how the projected sustainability of proposed plans 

and associated advantages and disadvantages are demonstrated to the public? 
• How are the nature and quality of decisions altered? 
• Do the methods employed meet the criteria suggested here and tests of 

consistency, validity and generality (Costanza and Ruth, 1998)? 
• Do they deliver reasonable, supportable conclusions and provide clear results and 

implications for managers?  
• How successful are various methods of weighting sustainability criteria and 

assessing alternative scenarios?   
• How sophisticated can the decision-support models and trade-off analysis 

techniques become without losing transparency or practicality, given efforts to 
improve levels of awareness and ability through capacity-building? 

• What level of effort and sophistication is needed, given widely varying social, 
biophysical , and economic contexts in different regions and communities?   

• Does the process deal effectively with polarized stakeholder situations, and does it 
help to narrow the gaps, real or perceived, between opposing stakeholder groups? 

• Are the innovative technology tools (i.e.. spatial models and visualisation) 
effective and what impact do they have on the results?  In particular, do 
visualisations lead to an over-emphasis on visual phenomena relative to other 
sustainability issues? 

 
Many of these questions are also key to forest managers who are tasked with making 
SFM planning decisions now, to support agency requirements, public demands, and 
certification obligations.  These people cannot wait another five years for research results 
to trickle down, hence the need for at least preliminary guidelines.  Rather, their first 
serious efforts to do participatory planning using structured and accountable processes, 
become the next wave of experimentation and research, as in the Arrow IFPA pilot study 
in BC (Sheppard and Meitner, 2003).   Scientists should seek to monitor and guide these 
early attempts, in order to increase and disseminate the knowledge base. This 
collaboration will, no doubt, require further evolution of the ‘science in management’ 
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concept.  As part of this evolution, we will need to develop innovative and transparent 
modelling approaches, scientifically-valid visualisations (Sheppard, 2001), and neutral, 
collaborative fora for building public trust in SFM decision-making.   
 
5. Conclusions 
 
A review of public participation and decision-support systems in natural resource 
management suggests there is a gap between currently used methods of decision-making 
and the needs of sustainable forest management at the level of the working forest. There 
appear as yet to be few successful models for participatory decision support fitted to SFM 
at the local community or landscape level.   If participatory decision support is to be 
effective in SFM, a convergence is needed among the fields of forest sustainability 
assessment, public participation, decision-analysis, and emerging computer technologies 
such as landscape visualisation.  Emerging methods, which combine attributes of general 
participatory processes and more comprehensive and structured multi-criterion decision-
support systems, while integrating new tools for public communication and analysis, 
show promise in helping to fill the gap.   However, the convergence of such approaches 
should be guided by a framework designed for the unique needs of SFM, incorporating 
principles, process criteria, and guidelines for researchers and forest managers tasked 
with SFM planning in a public context.   
 
Based on the literature review and experience in planning processes, an initial set of such 
principles, criteria, and guidelines has been developed here for use in further process 
design and testing with real communities in working forests.  This is intended to assist in 
the design and evaluation of new or modified approaches to participatory decision-
support, such as public Multi-Criteria Analysis combined with landscape visualisations 
and other information explaining alternative forest management scenarios.  Pilot studies 
can play a vital role in developing more comprehensive, structured, engaging, and 
accountable processes to support informed decision-making for SFM, even in polarised 
community settings. There is a need therefore for continuing research which implements 
or monitors pilot study methods in real decision-making situations, determines their 
effectiveness, and refines both the recommended participatory techniques and the guiding 
framework itself.   
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Table 1 
Principles and process criteria for participatory decision-support methods in SFM 

PRINCIPLES PROCESS CRITERIA 
Broad 
representation 
of stakeholders 

• The process provides for representation of all interests concerned by 
the issue driving the participatory process, including administrators, 
actual and potential users, and people whose livelihoods or other 
interests are affected by the decisions.   

Open access to 
stakeholders 

• Open access to the process is provided, encouraging equitable 
inclusion of a broad range of stakeholder groups (both organized and 
unorganized), with limitations on the dominance of the process by any 
groups (especially those at the extremes of the public opinion 
spectrum).   

Clearly 
structured 
decision-
making process 

• The process is transparent to stakeholders/lay-people and managers 
from the outset, with clarity of purpose, process, results, and the 
degree of public influence on recommendations and decisions.  

Engaging 
process 

• The process is attractive, interesting, and worthwhile for participants, 
encouraging people to show up and participate actively. 

Understandable 
and accurate 
information 

• Scientific information is presented with clear graphic formats for use 
in stakeholder deliberation, without being overly technical 

• Data provided is updated and accurate.  
Appropriate 
scale and detail 
for participants 
and resource 
managers 

• Dialogues between the public and resource managers address local 
settings on scales that are meaningful to community members 

• Managers obtain clear, prescriptive, and spatially explicit results where 
resource issues are critical. 

Focused on 
assessing 
sustainability 
over time 

• Multi-attribute analysis methods are structured around sustainability 
criteria and indicators, 

• Temporal forecasting of ecological, social and economic values over 
fairly long time periods and addressing uncertainty. 

• Methods are simple enough to be both explicable to the public and 
understood/coordinated by forest managers 

Credibility of 
the process 

• Participants are included in the design of the process, and agree to 
ground rules for the process 

• A neutral or unintimidating forum is provided 
• Participants are satisfied with the process. 

Mutual 
learning and 
capacity-
building 

• The process is structured to permit all participants to learn from it, 
with capacity-building or educational aids provided where necessary. 
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INFORMATION 
EXCHANGE 

CONSULTATION 

Inform Gather 
Information 

Set Evaluation 
Criteria 

Define 
Issues 

Test Ideas/ 
Evaluate 

Scenarios/ 
Trade-offs,  

Negotiation 

 Position papers 
 Newsletters 
 Advertisement 

(TV, radio, 
newspaper) 

 Non-interactive 
display 

 Newspaper 
articles 

 Letters of 
notification 

 Mail-outs/ 
printed 
information  

 Information 
website  

 Public 
presentations 

 Information open 
houses 

 Community 
bulletin 

 Public advisory 
committees 

 Steering 
committees with 
appointed 
members 

 Citizen Juries 
 Scenario testing 

with or without 
visualization 

 Referendum 
 Design 

charrettes 
 Task force 

 Opinion surveys 
 Case study 

review 
 Interactive 

displays 
 Staffed 

Information line 
 Staffed 

community 
fairs/open 
houses 

 Comment sheets 
 Interactive 

websites with 
surveys/email 
responses 

 Mail out surveys 
 Interviews 
 observations 

 Visioning 
sessions 

 Brain-storming 
 Round tables 
 Town hall 

meetings 
 Discussion 

papers 
 Consultant 

reports 

 Workshops 
 Focus group 
 Citizen jury 
 Steering 

committee 
 
 

 Mediation 
 Tribunal  
 Co-management
 Committees 

with 
representation 
from affected 
stakeholders and 
decision makers

Develop 
Scenarios/ 

Explore 
Ideas 

 Workshops 
 Focus group 
 Citizen jury 
 Open house with 

provisions for 
comments 

 Written/intervie
w Surveys 

 Internet surveys 
 Position papers 
 Panel debate 

 

COLLABORATION 

Table 2: A Menu of Public Participation Tools (adapted from Sheppard and Achiam, 2004) 



  
FIGURE CAPTIONS AND CREDITS 
 
Fig. 1.   The convergence of developing fields needed to deliver effective public 
participation in sustainable forest management decision-making. 
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