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Abstract Participatory approaches and computerised tools

such as decision support systems (DSS) represent conflicting

tendencies in state-of the-art sustainable forest management.

As a result, there may be considerable tension between these

two developments in practice. The objective of this paper is

to explore how participatory approaches and DSS could be

brought together to improve planning processes and to

explore how DSS could be adapted in their use or combined

with other tools to enable successful participatory planning.

From a review of the literature, we identified criteria related

to successful participatory planning. From these criteria, we

selected those a DSS can influence and created a short list of

the criteria that could be used to evaluate participatory

processes where DSS are applied. The evaluation criteria

with particular relevance for DSS that we identified are as

follows: fairness, opportunity to influence outcome, quality

and selection of information, cost-effectiveness, challenging

status quo and fostering creative thinking, structured deci-

sion-making process, transparency, and independence and

neutrality of process. We also scrutinised existing forest

DSS and identified features that may enable DSS to address

these criteria. The features of DSS we identified that may

support participatory processes are as follows: group deci-

sion support, possibilities to include other values than timber

production, flexibility of system to include non-traditional

forest data and management options, and multi-criteria

decision analysis tools. We argue that the DSS to be used

should be assessed to clarify, how it can be used in the

specific planning situation and how it should be comple-

mented with other available and non-computerised tools.

Introduction

In recent decades, the focus of forest management has

shifted. The dominant orientation of forest management

towards optimising timber production, financial returns,

and technical processes has gradually been replaced by a

view of forests as sources of other benefits in addition to

timber and profits, for example, biodiversity and recreation

(Xu and Bengston 1997; Davis et al. 2001). This changing

focus is connected with the development of sustainable

forest management (SFM), which takes into consideration

ecological and social as well as economic values (Hahn and

Knoke 2010). At the United Nations Conference on Envi-

ronment and Development in Rio 1992, a set of principles

for SFM, the ‘Forest Principles’, was first adopted in line

with general principles of sustainable development (UN
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e-mail: eva-maria.nordstrom@slu.se

A. Marques

Instituto Superior de Agronomia, Universidade Técnica de
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1992). Following the Rio conference, several frameworks

for criteria and indicators have been developed in forest

policy processes to provide guidelines for evaluating and

implementing SFM at the international and national levels

(Castañeda et al. 2001; Hahn and Knoke 2010; The

Montréal Process 2009). The increased involvement of

stakeholders and the general public in forest planning

accompanies SFM (Sheppard and Meitner 2005; Cubbage

et al. 2007; Hahn and Knoke 2010). Thus, participatory

planning, which relies on dialogue, deliberation, and public

participation can be considered a standard component of

state-of-the-art forest management.

At the same time, there has been an increase in the

development of computerised tools and models in various

scientific disciplines related to resource management

(Matthies et al. 2007), including forestry. Historically, the

forestry sector has had a stronger focus on decision support

tools than other resource management sectors, such as

conservation biology, presumably because of the greater

emphasis on production in forestry.

Participatory approaches and computerised tools do not,

however, guide resource management in the same direction;

one might even argue that they represent conflicting ten-

dencies and that there exists considerable tension between

these two developments (Allen and Gould 1986). One of the

fundamental differences between analytical and deliberative

approaches is the conceptualisation of preferences. While

decision analysts tend to see preferences as something stable

that has to be elicited from the participants, advocates of

deliberative approaches emphasise changes in preferences as

the result of learning or consensus-building processes.

Modellers also tend to represent a normal or Newtonian

understanding of science, focusing on predictability and if-

then scenarios (Checkland 1981), whereas scientists who

follow deliberative approaches might—according to a more

recent understanding of the relationship between society and

science—focus on uncertainties and question the fact-value

dichotomy (Funtowicz and Ravetz 1993; Gibbons 1999;

Nowotny et al. 2001).

We ask how these two strands—more deliberation and

participation, on the one hand, and more advanced com-

puterised tools and modelling, on the other—could be

brought together to improve planning processes and their

outcomes from an SFM point of view. More specifically,

we ask how computerised tools and analytical approaches

should be changed, adapted in their use, or combined with

other features of the process so that they enable successful

participatory planning.

In focussing on the integration of participatory methods

with analytical tools, we deal with an innovative but not

completely new topic. Over the last two decades, a number of

studies of participatory forest planning in combination with

multi-criteria decision (MCD) techniques have been

published (Kangas et al. 1996; Kangas et al. 2001; Ananda and

Herath 2003a, b; Laukkanen et al. 2004; Maness and Farrell

2004; Hiltunen et al. 2008; Hiltunen et al. 2009; Eyvindson

et al. 2010; Nordström et al. 2010). In this study, we will build

on the previous work on the participatory use of decision

support systems (DSSs) in forest management. In particular,

we will discuss the criteria for effective participation pre-

sented in the extensive literature (see Appendix 1) in the

context of forest planning. Overall, we aspire to provide

condensed insights from the social sciences for the develop-

ment and application of technical tools to achieve good par-

ticipatory forest planning with the support of DSSs.

To approach the question ‘‘How may deliberative and

analytical approaches be better combined?’’ we turn to the

literature on the evaluation of participation in natural

resource management, which has evolved following the

rise of participative planning processes. In this field, suc-

cess criteria for public participation have been developed

(e.g., Rowe and Frewer 2000; McCool and Guthrie 2001;

Beierle and Cayford 2002; Blackstock et al. 2007). How-

ever, the identified success criteria are often theoretical or

normative. Moreover, they originate from different theo-

ries, motivations, and contexts. Some evaluation criteria

appear contradictory, and the empirical evidence is still

ambiguous. Additionally, evaluation criteria have not yet

been specifically reviewed to derive suggestions for spe-

cific groups of actors involved in forest-planning processes:

those who are in charge of handling information, or project

leaders who are in charge of integrating the analytical and

deliberative aspects of the planning process.

Given these gaps in earlier research and our objective of

examining the potential strengths and limitations of DSSs

for enabling successful participation, we aim at

• identifying those criteria that are of particular relevance

from the perspective of participatory planning and that

have particular potential to be improved by the

development of new and better decision support

systems (DSSs).

• identifying DSS features with a positive effect on the

evaluation criteria and reviewing some of the existing

DSSs in Europe with respect to these targeted DSS

features.

• discussing the contribution and limitations of these

features for enabling good participatory planning

processes.

Conceptual framework, analysis, and material

The first step, an important starting point for our review of

success criteria in the participation literature, is to present

our reflections on the concept of success.
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Conceptual framework—the notion of success

Participation may be undertaken for various reasons,

depending on the context of the problem and the motiva-

tions of the actors involved. Three essentially different

rationales have been used to describe different motivations

for and perspectives on participation: the normative, sub-

stantive, and instrumental rationales (Fiorino 1989;

Blackstock et al. 2007; Stirling 2008). According to the

normative rationale, participation is a way to make the

decision-making more democratic. From a normative per-

spective, furthermore, participation is an end in itself rather

than a means to an end because participation may represent

a process of empowerment through its support of individual

and social learning. From the substantive perspective,

participation is a means for producing better outcomes

from a societal point of view by improving the overall

understanding of the decision problem through the incor-

poration of multiple perspectives. Finally, the instrumental

rationale asserts that participation may facilitate imple-

mentation and prevent conflict by improving the relations

and understanding between stakeholders.

Depending on one’s rationale or motivation for a par-

ticipatory process, different outcomes reflect success.

According to the conceptual distinction that Fiorino has

proposed, conveners who are motivated by normative

reasons see empowered citizens as an indicator of success;

for advocates of the substantial perspective, a decision that

includes the knowledge and perspective of many different

stakeholders is successful; and actors who are motivated by

instrumental reasons see the implementation of a project

with little resistance from stakeholders as successful. This

distinction also implies that adopting a ‘participation per-

spective’ does not necessarily imply subscribing to the

normative rationale.

Drawing on the above-mentioned literature, we see

success as a multidimensional concept. Accordingly, we

recognise that trade-offs among success measures may well

occur. Moreover, participants have been found to have

different perceptions on what constitutes a successful

process. They consider different and conflicting aspects as

crucial for assessing a process as proper or successful

(Wittmer et al. 2006) and would accordingly choose dif-

ferent evaluation criteria. For definitions of the key con-

cepts considered in this paper, see Box 1.

Selection of evaluation criteria

To get a comprehensive view of the criteria related to

successful participatory planning, we first reviewed the

relevant literature (Appendix 2) and listed the 43 success

criteria presented by various authors (Table 1). Second, we

condensed the list by combining similar criteria (Table 2)

and excluding others on various grounds. One reason for

omitting criteria was that some criteria seemed too specific

to the context of the investigation in which they were

identified. Based on this consideration, we excluded, for

example, ‘willingness to isolate issue from national issues’.

Some criteria, such as ‘purposeful selection of group

members’, seemed too detailed on the operational level,

and we omitted them for this reason. Other criteria could be

placed in an existing category without considerable infor-

mation loss. That is, they were illustrations of one of the

existing categories and did not reflect new aspects of the

problem. Examples of criteria that reflected existing cate-

gories are ‘direct contact between the agency and the

public’ or the advice to ‘make sure that the process was

engaging’. We also excluded those criteria that we viewed

as elements of the motivation underlying participatory

decision-making processes and that were tightly linked to

one of the three rationales, such as ‘improved quality of

decision’. Finally, we excluded effects that can only be

expected to occur in the long term, such as ‘institutional

learning’.

In a third step, we selected the criteria that we consider

relevant in the context of DSSs by utilising the definitions

of criteria listed in Appendix 2. In this step, we excluded

criteria on the grounds that we would not expect the scores

on those criteria to reflect the quality of the design of a

DSS. The selection process at this point was ‘positive’, not

based on the exclusion of non-fitting criteria. That is, we

selected a particular criterion if we believed, with good

reason, that a DSS could influence that criterion. The

specific reasons for choosing the eight criteria that we

finally selected are presented in the results section.

In a fourth step, we looked at existing DSSs that have

been developed and used in forest planning. For a general

description of forestry DSSs, see Box 2. As a sample, we

used those DSSs that we reviewed on the FORSYS wiki1 in

December 2010; we found 60 DSSs. From the descriptions

of the individual DSSs, we could identify five DSSs that

had been used in participatory planning and three that had

not. For the rest of the DSSs, the descriptions were not

clear on this point, and some of these DSSs may have been

used in participatory planning. In addition, we could

identify five DSSs in the FORSYS wiki that contain fea-

tures for multi-criteria decision analysis (MCDA). We also

considered literature and our experiences in working with

some of these DSSs to identify features that might enable

successful participatory planning processes. The result of

1 The COST Action FP0804, Forest Management Decision Support

Systems (FORSYS), aims at producing decision support guidelines

for forest management planning problems. Information about the

outcomes of the Action can be found at: http://fp0804.emu.ee/

wiki/index.php/Main_Page.
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this step was a list of features that enable DSSs to address

the relevant evaluation criteria.

In the results section, we present the criteria that we

have identified as relevant for the design and use of DSSs.

We also present the features of existing forest DSSs that

address these criteria, give reasons why we think these

features are helpful in addressing the criteria, and show

how common they are. In the discussion, we explain how

we expect these features to enable successful participatory

planning. We then spell out challenges to the broader

fulfilment of these criteria through the features of DSSs.

Finally, we suggest possibilities for complementing DSSs

with non-computerised techniques.

Results

Criteria relevant to the evaluation of DSSs (tools)

in participatory planning settings

In all, we identified 43 evaluation criteria. After some

criteria were merged or omitted, 20 main evaluation cri-

teria remained. These criteria are shown in Table 2. From

this list, we selected the eight criteria having particular

relevance for the design and use of DSSs. The grounds for

our selection are explained below. The criteria are: fair-

ness, the opportunity to influence outcome, the quality and

selection of information, cost-effectiveness, challenging

the status quo and fostering creative thinking, a structured

decision-making process, transparency, and independence

and neutrality of the process. We suggest that in terms of

these criteria, a participatory process could benefit from the

use of DSSs.

Considerations used to select the eight criteria

particularly relevant to DSSs

A DSS may enhance the fairness of a process by pro-

viding participants access to the decision process, in

particular by improving their understanding of the infor-

mation that is used to reach a decision, and by giving

participants the opportunity to state their preferences and

to see what impact their statements might have on the

outcome. A challenge associated with using DSSs is to

make the tool understandable, and thereby acceptable, to

the participants.

A DSS may enhance the opportunity to influence out-

come because it allows the participants to have their

preferences explicitly included in the system that supports

the decision-making. One of the biggest challenges asso-

ciated with DSSs is how to include different values, i.e.,

how to give participants the opportunity to bring in new

values other than those related to forestry, such as scenic

values or recreational values. A DSS may also contribute to

improve the quality and selection of information because

for this tool to be operational, the available information has

to be compiled in a structured and clearly arranged way.

Box 1 Definitions

The term public participation is understood as the ‘‘practice of consulting and involving individuals [who are not officially responsible] for a

decision in the agenda setting, decision-making and policy-forming activities of organisations or institutions [which are officially]

responsible for [decision and] policy development’’ (adapted from Rowe and Frewer 2004, p. 512)

By participants we mean members of interest groups, stakeholders (representatives of CSO2s), representatives from different sectors or levels

of government/public administration, and members of the general public (or ‘unorganised’ citizens). Other actors (directly or indirectly)

involved in participatory processes are the initiator/convener (who might in many cases be the official responsible actor/agency), and the

facilitator or mediator.

Box 2 Forest DSS

Forestry DSSs typically include models and methods by which the current status of different forest variables can be calculated based on

measurements made. They also include a growth and yield simulator, which can be used to predict the consequences of different forest

treatment scenarios (e.g., MELA, GAYA, Silva, Sibylla and others, see WIKI). With this sort of DSS, it is possible to carry out if-then types of

analyses. The number and quality of variables varies from a few timber-production-oriented ones to a full array of variables that also describe

the ecological and social aspects of forestry (e.g., Heureka, see WIKI). In addition, many forest DSSs nowadays include an optimisation tool,

with which it is possible to select the ‘best’ alternative from among those considered based on some (mathematically defined) objective

function and possible constraints (e.g., MELA, SIMO, Heureka). Some of the modern DSSs also incorporate the possibility of including local/

expert information and the preferences of decision-makers and/or participants in the system. The information can be produced/presented in

different ways, from graphical forms (e.g., maps of social/ecological values) to mathematical multi-person utility functions. It can also be

utilised in several ways, starting from the collection and storage of information on public preferences for the information of the responsible

decision-maker to the support of (interactive) group decision-making (e.g., MESTA). However, the concept of DSS can also be understood in a

wider sense to include all IT-based tools; these applications can be used to help in (forest) decision-making, starting from simple spreadsheet

tools and databases.

2 CSO—civil society organisation
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A DSS can help to illustrate the consequences of different

actions accurately (e.g., the age distribution and species

composition of a forest under certain management sce-

narios) and can thus help participants to identify the

alternative that they actually prefer.

A DSS can improve the cost-effectiveness of informa-

tion handling if data are available in a form that the DSS

can process and if expert knowledge and software are

available (e.g., if the application of a DSS is part of a

transdisciplinary research process). The process may be

more effective, in particular, if the participants also trust

the DSS and the data provided. In a context of trust, the

process is unlikely to bog down in a debate on the quality

of information but can go on to handle trade-offs and

discuss preferences. If, on the contrary, the process must

attempt to function in a context characterised by poor data

quality, the result of this situation will be high costs for

gathering new data and compiling existing information. If

qualified researchers are not part of the process, poor data

quality will then imply an additional need for expensive

software and experts. In this case, a process convener

might find it very expensive to use a DSS, and the appli-

cation of a DSS might not be cost effective if alternative

ways to fulfil the criteria and to resolve issues are available.

Additionally, if the stakeholders do not trust the DSS, for

example, because they view it as a black box that cannot

accommodate values important to them, then the DSS

might not help in handling trade-offs and identifying

acceptable solutions.

A DSS can contribute to ‘challenging status quo and

fostering creative thinking’ by supporting the development

Table 1 The 43 criteria that resulted from the review and first

selection step

Representation

Opportunity to influence/inclusion of values

Quality and selection of information

Cost-effectiveness

Structured decision-making process

Clear mandate and goals

Transparency

Equal power/fairness

Early involvement

Acceptance

Relationships/social capital

Foster trust in institutions

Social learning

Accessibility of process

Conflict resolution

Accountability

Engaging process

Educating the public

Improved quality of decisions

Independence of process

Legitimacy

Staff commitment

Direct contact between the agency and the public

Structured group interaction

Collect feedback on participation

Facilitation of constructive behaviour

Fostering responsible leadership

Search for common values

2nd and 3rd order effects (institutional change)

Institutional learning

Adequate resources

Process is self organising

Challenges status quo, fosters creative thinking

Seeks consensus only after extensive discussions

Modelling

Purposeful selection of group members

Multi-attribute analysis methods

Purposes and tasks are real and practical

Willingness to isolate issue from national issues

Continuity

Designed for problem solving

Keeping decision-makers informed

Reasonable and realistic expectations

Table 2 Condensed list of evaluation criteria for participatory

processes

Evaluation criteria

Fairness

Relationships and social capital building

Structured group interaction

Facilitation of constructive individual/group behaviour

Representation

Opportunity to influence outcome

Quality and selection of information

Cost-effectiveness

Accessibility of process

Adequate resources

Opportunity to influence process design

Challenging status quo and fostering creative thinking

Structured decision-making process

Clear mandate and goals

Transparency

Acceptance of outcome

Accountability

Independence and neutrality of process

Legitimacy

Search for common values

Bold are those criteria that are relevant in the context of DSS
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of scenarios that depart from traditional forest management

alternatives (e.g., by including values in addition to eco-

nomic values in the [optimisation] models) and by helping

to make the trade-offs between different values explicit.

Using a DSS can, however, also restrict creative thinking if

the system cannot handle all the kinds of information and

values that characterise the situation and the actors affec-

ted. Forestry DSSs are usually quite inflexible. It may take

months (or years) of programming to make changes to

include new values. Depending on the system architecture,

major changes may be virtually impossible.

A DSS can contribute to ‘structured decision making

process’ by providing means for systematically dealing

with different values relevant to the participants and by

helping participants to focus on the relevant issues, thereby

ensuring that no important issue is ignored. A challenge

involved in using DSSs may be to maintain a focus on the

participants and their values and to model the process

according to their needs, rather than making them adapt

their input to the demands of the DSS.

A DSS can improve transparency. The meaning of this

term is that all the participants (and also any outsiders)

understand why a certain alternative was chosen. Trans-

parency is achieved by disclosing the information used and

the procedure followed to produce the outcome. A major

challenge associated with this disclosure process is that the

DSS (or at least its principles) must be understandable to

the participants so that it is not seen as a black box.

A DSS can enhance the ‘independence and neutrality of

the process’—that is, it can contribute to an unbiased

process [management]—by disclosing the sources of the

information inputs for the process. A DSS may also help to

separate sources of information and to give more or less

weight to information according to its quality. However,

the challenge involved in this case is that no values should

be excluded from the process on the grounds that the DSS

is unable to handle them.

The inappropriate design or use of a DSS can also have a

negative impact on these criteria. For example, a DSS can

give participants the opportunity to influence the outcome

by including their objectives and preferences. However, if

the DSS is highly technical and the participants are not

given sufficient support in providing input, then the out-

come might be misleading. Additionally, a DSS can help to

make the use of information more transparent. Yet, a DSS

that allows manipulative forms of information handling can

also be used to influence participants to support a particular

decision. The remaining criteria have little or no relevance

for DSSs because they depend more on other aspects of the

participatory process related, for example, to organisation

and communication.

One of the primary, if ‘negative’, results of this study is

that fairly little information is available as a basis for a

systematic assessment of existing DSSs against the evalu-

ation criteria identified here. The information known to us,

given on the FORSYS Wiki and in some papers (e.g.,

Reynolds 2005; Reynolds et al. 2008; Hiltunen et al. 2009),

is not sufficient to allow a systematic assessment of the

DSSs against these criteria.

DSS features addressing the criteria and the frequency

of these features

After inspecting the DSSs on the FORSYS Wiki page and

relevant literature, we relied on the expert knowledge of

the authors (of this paper) to identify the features of DSSs

that may help in making DSS useful to a participatory

process. The features that we identified are as follows:

• group decision support,

• the possibility of including values other than timber

production,

• the ability of the system to be sufficiently flexible to

include non-traditional forest data and management

options, for example, the possibility of including

uneven-aged forests,

• tools for multi-criteria decision analysis.

Reasons that these features are helpful in addressing

the criteria

A DSS consists of different features or components. Some

of these features are very helpful for assessing the effects

of a DSS in a participatory process because they have

considerable potential to positively influence the above-

mentioned criteria. In the following section of the paper,

we offer some suggestions about the links between the DSS

features and the evaluation criteria. First, we suggest that

all the features identified may positively influence the

success criterion ‘opportunity to influence outcome’.

Multi-criteria decision analysis features particularly pro-

vide ‘structure to the decision making process’. The criteria

‘quality and selection of information’ and ‘challenging

status quo and fostering creative thinking’ can be addres-

sed by the features that allow the inclusion of multiple

values and that permit the inclusion of non-traditional

forest data and management options. The inclusion of these

additional items is significant because they are important

for addressing relevant values and for promoting creative

and constructive solutions. The features that allow the

support of group decisions and the inclusion of multiple

values also address the criterion ‘independence and neu-

trality of the process’ because they may help equalise the

participants’ influence or at least make inequalities visible.

The features that permit the inclusion of multiple values

and MCDA address ‘transparency’ by providing the means

1372 Eur J Forest Res (2012) 131:1367–1379
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for backtracking a decision through the decision-making

process. None of the DSS features explicitly address the

criterion ‘cost-effectiveness’, but all may theoretically help

to improve the process without making it more costly.

However, in fact most DSS developers might not be overly

concerned about the cost-effectiveness of the processes

their systems are supposed to support. (For an overview of

features and criteria, see Table 3). As the criterion of

fairness is fairly complex and also intersects with other

criteria, we do not evaluate the contribution of DSS fea-

tures to the fulfilment of this criterion. One might also

argue that a DSS might enhance the legitimacy and

acceptance of outcomes of a participatory planning process

if the DSS is seen as providing good scientific evidence in

the decision-making process. To provide this evidence,

however, should be expected from every DSS and does not

have implications for its specific features in the context of

participatory planning. For this reason we do not further

elaborate on the criteria legitimacy and acceptance.

A review of the information on DSSs collected on the

FORSYS Wiki indicates that few DSSs have been used in a

participatory context. The majority of the currently used

DSSs do not include means to handle group preferences. In

many cases, it is possible to include only the preferences of

one decision-maker. Only a few DSSs (e.g., HEUREKA,

NED and MONSU) include variables that are not related to

timber production. Only a few systems can be developed

by the users (e.g., SIMO). The review of the FORSYS Wiki

page and the literature also shows that only a handful of

DSSs include tools for MCDA: Criterium DecisionPlus

(AHP and SMART), DSD (pairwise comparisons and

utility models), EMDS (linked to Criterium DecisionPlus),

Heureka (AHP and direct point allocation), Mesta (accep-

tance threshold/border of approval), AFFOREST, NED,

LMS, SADfLOR, and Woodstock.

Overall, these DSS features provide the potential for

positive contributions to participatory planning processes.

DSSs that do not include these features are relatively less

capable of making such contributions.

Discussion and conclusion

We began by identifying the tension between deliberative

approaches and computerised tools, and we concluded that

this tension can be resolved. We identified eight relevant

evaluation criteria for a successful participatory planning

process that could be favourably influenced by a well-

designed DSS. Thus, we suggest that some features of

DSSs can actually assist participatory planning. We found

that in terms of the eight evaluation criteria identified, five

particular features of DSSs are appropriate for supporting

the success of participatory planning. However, these fea-

tures are not common, and none of these features can

address all of the criteria. Furthermore, we consider that a

tool that would handle all of the criteria is not achievable

for several reasons, particularly the trade-offs existing

between criteria and the associated costs. These costs are

mainly associated with programming and data collection,

but they also result from organising the process to elicit and

include stakeholder values in the development phase of a

DSS.

These points will now be addressed in more detail.

Developing existing systems to include features for, for

example, group decisions or MCDA demands time and

resources for programming. It is a challenge for technicians

or researchers to program a tool that can match available

data and the values of the stakeholders. For example, even

if recreational values are included, a DSS may not be

useful if it only handles traditional forestry data (such as

standing timber volume, basal area, etc.). In addition,

features for the inclusion of multiple values and non-tra-

ditional forest data and management are likely to be costly

because they require the collection and compilation of new

kinds of data. Additionally, most forest DSSs are quite

inflexible in the sense that they must be modified by the

developer because they are far too complex to be changed

by the user. Furthermore, most forest DSSs are not open

access. Consequently, we suggest that participatory mod-

elling should be applied in the development of new DSS

Table 3 Evaluation criteria, DSS features, and the criteria they address

DSS features Evaluation criteria

Opportunity

to influence

outcome

Quality and

selection of

information

Challenging status

quo and fostering

creative thinking

Providing structure

to the decision-

making process

Transparency Independence

and neutrality of

the process

Group decision support features X X X

Possibilities to include other

values than timber production

X X X X

Flexibility of system to include

non-traditional forest data and

management options

X X

MCDA features X X X
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that are to be used in a participatory setting; i.e., that

stakeholders should be involved in the development to

make sure that their interests and types of values are likely

to be included in the DSS as well as the factual knowledge

they hold (Lawrence and Stewart 2011). This consideration

is of particular relevance—and also poses a particular

challenge—if the knowledge of stakeholders or users might

change the ‘functional’ understanding of the system that

the DSS embodies. However, the inclusion of stakeholders

in the development of a DSS will demand time and

resources and will also require adequate methodologies

(Marques et al. 2011).

Even if stakeholders are involved in the development

process, the high level of formality of DSSs means that

there is a risk of neglecting certain types of information

that some stakeholders might consider relevant. Relevant

information can be neglected if the structure of the infor-

mation does not match the structure required by the DSS.

For example, information on aesthetics is only available in

ordinal form, but a given DSS might not be able to handle

ordinal data. Yet another example is that stakeholder

preferences in many cases are uncertain or imprecise and

that the DSS ideally should allow for uncertain or fuzzy

data to model the preferences more realistically (Kangas

et al. 2008; Munda 2006). Thus, even a well-working DSS

with MCDA features might hinder fulfilment of the criteria

‘creative thinking and challenging the status quo’ if data,

values, and other dimensions included in a DSS were to

bias the result in a certain direction. This observation is

also linked to the point above: a DSS might impose a

structure on the decision-making process that might con-

siderably narrow the possible space of decision outcomes

(Hiltunen et al. 2009). Consequently, we do not expect that

any of the features identified will in themselves foster

creative thinking. However, it has been shown that the way

they are used can foster this thinking (Mustajoki et al.

2011). This idea further supports the prevailing notion in

the forestry literature that MCDA can be a promising tool

to make forest planning more participatory (Kangas and

Kangas 2005; Sheppard and Meitner 2005; Mendoza and

Martins 2006).

In the context of SFM, we suggest that DSSs should

include dimensions such as recreational use in a conse-

quent manner. This suggestion implies that DSSs should be

able to handle data on human use or activity levels, for

example, the number of hikers, bikers, etc. at different

spots or in different areas. This approach would allow the

systematic inclusion of health and well-being, and there-

fore social dimensions, in participatory and tool-assisted

forest management decisions. However, the inclusion of

recreational data often implies the need to adjust models

and tools to accommodate these new data. Indeed, the

structure of these data might be different from that of the

data that serve as inputs to a traditional forest DSS (Varma

et al. 2000).

These considerations strongly suggest that major chan-

ges may be required in DSS models. However, it is not

always possible to realise major changes of this sort in a

cost-effective manner. Such changes imply that different

kinds of values and data with different structure must be

included in the model. The programming effort required to

achieve this goal is simply too complex and costly in many

cases. Thus, we suggest that complementary non-comput-

erised tools should be used in an effort to fulfil some of the

criteria that a DSS could theoretically address. This

approach includes the assistance of a good facilitator, an

important element in any participatory process, not only in

processes that use DSSs.

If the aim of this effort is to find an appropriate com-

bination of computerised and non-computerised tools and

techniques, then it is critical to develop a procedure for the

careful assessment of a DSS. Earlier creative applications

have shown that a DSS and the information available from

the DSS can be combined with or compared with local or

expert knowledge (e.g., Kangas et al. 2000). Likewise, the

results from a traditional forest DSS (like MELA) can be

combined with a DSS specifically designed for group

decision-making support (like MESTA) (e.g., Pykäläinen

et al. 1999; Hiltunen et al. 2009). So far, however, no

systematic procedure has been developed to appropriately

combine computerised and non-computerised tools.

We also suggest that, even though the fulfilment of a

criterion may potentially be improved by the use of a DSS,

non-computerised tools can be at least as good. Thus, the

great challenge is to find ways to combine non-computer-

ised tools with computerised tools to address the relevant

set of evaluation criteria in a specific planning situation.

Combining DSSs with non-computerised tools,

limitations, and future research

We argue that someone, possibly the project leader or

process convener, should assess the potentials and limita-

tions of the DSS in question to plan its appropriate use in a

process; that is, to clarify how it can be used in the given

planning situation (given the aims of the planning process)

and how it should be complemented by other available and

non-computerised tools. The corresponding assessment

procedure would imply using the evaluation criteria as a

starting point for scrutinising the available DSS and its

features. The assessment procedure would also need to plan

how to address the criteria. The crucial point would be to

decide which criteria were to be addressed with an avail-

able computerised tool and which criteria were best

addressed by non-computerised tools or techniques. Fig-

ure 1 illustrates this principle of the complementary use of
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computerised and non-computerised tools. Some criteria

are best addressed by the use of a DSS, whereas other

criteria should be addressed by deliberative and participa-

tive tools and techniques. In general, all of the selected

criteria may be addressed either by DSSs or by participa-

tive techniques. The most appropriate mix of analytical

tools and deliberative techniques will depend on the spe-

cific situation, characterised by the stakeholders involved

and the availability of time, resources, data, and comput-

erised tools. The first attempts at the assessment of tools by

using the concept of formality have appeared previously

(Newig et al. 2008) and provide helpful insights for

developing an assessment procedure for DSSs.

The main limitation of our analysis and suggestions is

that they are based on an assessment of DSS features

against evaluation criteria for participatory planning and

not on actual applications or uses of DSSs in participatory

planning processes. The reason for this discrepancy is that

we lack information about the performance of DSSs in

participatory processes. Our analysis relies on the infor-

mation that we could extract from the FORSYS-wiki page

and the literature known to us; consequently, some DSSs

might have escaped our search process, but we still

consider our overview fairly comprehensive. Future

research should aim at assessing actual planning processes

as a basis for the evaluation of participatory planning

processes that use DSSs. As indicated above, we see the

use of a given DSS as more relevant than its features for its

positive or negative contribution to a successful participa-

tory planning process. However, our findings so far are

that—given available information—the assessment of the

features is feasible, whereas the assessment of the use of

DSSs with these features is not.

Further research should focus on the use of DSSs in partic-

ipatory planning. Such research should provide guidelines for

assessing a given DSS and thereby identifying the possibilities

for using it in a participatory planning process. The results of the

research should help to indicate how a given DSS can be

appropriately complemented by other, non-computerised tools

and techniques. Actual participatory planning processes that

include the use of existing DSSs should be assessed in case

studies. The intermediate aim of this research would be to

enable project leaders to make better decisions about how to

combine a DSS with other techniques, given a particular DSS,

available data, and the rationale or motivation behind the

planning process. Research on computerised tools should be

combined with research on non-computerised tools and tech-

niques (for an evaluation of non-computerised tools, see, for

example, Lynam et al. 2007). Another line of research would be

to investigate why DSSs are not used even though circum-

stances would allow for their application (Stewart et al. 2010).

Overall, using a carefully chosen combination of DSS and

deliberative approaches will enhance the possibility of

achieving SFM because the combination will facilitate not

only the modelling and forecasting of economic and ecolog-

ical outcomes but also the incorporation of stakeholder values.
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Fig. 1 Complementary use of computerised and non-computerised
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Table 4 List of criteria definitions

Evaluation criteria Criteria definition

Fairness Access to the process and power to influence process and outcomes (Webler et al. 2001)

Relationships and social capital

building

Referring to issues of social capital through new and existing social networks developed during the

process/project, for example, trust, reciprocity and collaboration (Blackstock et al. 2007)

Structured group interaction Relates to principles about the structural characteristics of the process; for example, planning of

meeting—time, location, ‘‘physical arrangements’’. Locus of control is with the planner of the

process (Tuler and Webler 1999).

Facilitation of constructive individual/

group behaviour

Relates to principles about personal behaviour of individuals taking part in the process; for example,

ground rules (Tuler and Webler 1999)

Representation Referring to the spread of representation from affected interests; including how legitimate the

representation is seen to be; the diversity of views is important not just that representatives from

different groups are invited (Blackstock et al. 2007)

Opportunity to influence outcome Referring to the participant’s opportunity to influence (enough time; involved early enough; access to

policy makers and leaders; organisational structure) (Blackstock et al. 2007)

Giving people the opportunity to express their preferences and values (co-authors)

Quality and selection of information Referring to the adequacy, quality and quantity of information provided (Blackstock et al. 2007)

Cost-effectiveness Referring to the improvements created through the process in relation to the costs accrued (Blackstock

et al. 2007)

Accessibility of process The issue of physically getting people present and involved in deliberative settings (Tuler and Webler

1999)

Adequate resources Public participants have access to the appropriate resources to enable them to successfully fulfil their

brief (Rowe and Frewer 2000).

Sufficient time and supporting technical resources. PP takes time and organisers must ensure provision

of sufficient technical resources to allow participants to formulate sound opinions based on timely

and reliable information (Duinker 1998).

Opportunity to influence process

design

The public is involved as early as possible in the process as soon as value judgments become salient

(Rowe and Frewer 2000).

The decision-making process is clearly structured, with inclusion of stakeholders in the process design

and transparency on how final decisions will be reached (Sheppard and Meitner 2005).

Challenging status quo and fostering

creative thinking

Process encourages questioning the status quo and encourages the imagination of alternative futures

(Innes and Booher 1999).

Structured decision-making process The participatory process uses appropriate mechanisms for structuring and displaying the decision-

making process (Rowe and Frewer 2000)

Clear mandate and goals Expectations towards participants are clearly laid out at the beginning of any process (Duinker 1998)

The nature and scope of the participation task are clearly defined; scope, expected output and

mechanisms for the procedure are defined (Rowe and Frewer 2000).

Transparency Referring to both internal, whereby participants understand how decisions are made; and external,

whereby observers can audit the process (Blackstock et al. 2007)

Acceptance of outcome Social and political acceptability (McCool and Guthrie 2001)

Groups and individuals interested in or affected by public land decisions report that the resultant plan

addresses their needs, concerns, and values, and they will not appeal it (Moote et al. 1997)

Accountability Referring to whether the representative’s core constituencies are satisfied, including expectations

(Blackstock et al. 2007)

Independence and neutrality of process The process is conducted in an independent, unbiased manner. Participants are free to conduct

themselves in a voluntary and self-directed manner without coercion, and process management is

neutral. The process seeks the common good, not just accommodating specific interests (Sheppard

et al. 2004).

Legitimacy Referring to whether the outcomes and process are accepted as authoritative and valid (Blackstock

et al. 2007)

Search for common values A participatory decision-making process places strong emphasis on the value-based character of a

policy dispute and the mechanisms by which it is managed (Webler et al. 2001).
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