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The traditional way of employing operational research in organisational interventions has been the
expert mode. In this mode, the problem situation faced by the client is given to the operational research
consultant, who then builds a model of the situation, solves the model to arrive at an optimal (or quasi-
optimal) solution, and then provides a recommendation to the client based on the obtained solution. An
alternative mode of engagement is to conduct the whole intervention together with the client: from
structuring and defining the nature of the problem situation of interest, to supporting the evaluation
of priorities and development of plans for subsequent implementation. In this latter mode, the opera-
tional researcher works throughout the intervention not only as an analyst, but also as a facilitator to
the client. This paper discusses this latter mode of engagement with clients, with particular emphasis
on the use of facilitated modelling as the intervention tool. Drawing on research scattered across a range
of publications and domains, the review presented here provides a formal definition of facilitated mod-
elling, together with a general framework that allows the conceptualisation of a wide variety of facilitated
modelling approaches to organisational intervention. Design issues in facilitated modelling and their
practical implication are discussed, and directions for future research identified.

� 2009 Elsevier B.V. All rights reserved.
1. Introduction

There is little doubt of the positive role and impact that the dis-
cipline of Operational Research (OR) has had in organisations since
its appearance over more than half a century ago. This is aptly
illustrated by the EURO Medal and the Franz Edelman prizes, two
of the most prestigious awards for the practice and proven impact
of operational research projects. Indeed accounts of successful
organisational interventions that demonstrate the value that OR
can provide are regularly published in this journal and other aca-
demic and practitioner outlets, such as Interfaces and the Journal
of the Operational Research Society. Modelling and analysis are at
the core of these reported interventions, which show how the
development and use of OR models can help organisations tackle
a wide variety of complex problem situations.

The most common and traditional way of conducting these OR
interventions is to adopt what we call the expert mode, where the
operational researcher uses OR methods and models that permit
an ‘objective’ analysis of the client’s problem situation, together
with the recommendation of optimal (or quasi-optimal) solutions
to alleviate that problem situation. Most OR text books offer excel-
lent advice on how to perform such type of analysis, which has
been successfully used to solve a broad range of challenging man-
ll rights reserved.
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agement problems in areas such as logistics, operations, marketing,
and finance.

On the other hand, when dealing with problem situations at a
more strategic level, the expert mode of intervention may not al-
ways be appropriate. There may be several reasons for its inade-
quacy in such circumstances including: lack of agreement on the
scope and depth of the problem situation to be addressed; the exis-
tence of several stakeholders with distinct and, often conflicting,
perspectives, objectives, values and interests, which have to be
negotiated in order to reach a decision about the problem situa-
tion; and the varying levels of participation required in the deci-
sion making process, which can have a significant impact on
whether the solutions derived from the analysis are not only desir-
able for the client, but also politically feasible (i.e. implementable
and supportable) for the organisation (Eden, 1992; Rosenhead
and Mingers, 2001a).

Since the 1980s, an alternative way of conducting OR in organ-
isational interventions has been suggested, where the operational
researcher acts not only as an analyst, but also as a facilitator to
the client. This approach uses facilitated modelling as the interven-
tion tool, which requires the operational researcher to carry out the
whole intervention jointly with the client: from helping to struc-
ture and define the nature of the problem situation of interest, to
supporting the evaluation of priorities and development of plans
for subsequent implementation. This mode of engagement is par-
ticularly suitable for supporting the analysis of complex problem
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situations, or the evaluation of strategic decisions, given the char-
acteristics we have described above.

Despite being promoted for nearly three decades, and success-
fully employed in practice, there is not – as far as we are aware – a
general framework that allows the conceptualisation of the wide
variety of facilitated modelling approaches reported in the literature.
This review is an attempt to provide such a framework, and to dis-
cuss its implications for OR intervention design and practice.

The rest of the paper is structured as follows. We start our re-
view by examining two alternative modes of engagement between
clients and OR consultants. We then examine the concept of facil-
itation, with particular emphasis on group facilitation. Following it,
we discuss four key dimensions of facilitated modelling: the char-
acteristics of a facilitated modelling process; the nature of facilita-
tive models; the outcomes of facilitated modelling; and the skills of
facilitated modelling. We then classify well-established ap-
proaches developed within the operational research, decision sci-
ences, and systems fields; and list the outcomes which have been
claimed to be the result of their use. We devote the latter part of
the paper to a discussion of some of the design issues of facilitated
modelling and their implications for practice. The paper ends with
conclusions and suggests some directions for future work in the
field of facilitated modelling.

2. Modes of consultancy engagement

In this section, we briefly describe two alternative modes of
engagement in OR interventions. Our discussion below draws pri-
marily on the taxonomies developed by Schein (1998) and Eden
and Sims (1979), within the organisational development and oper-
ational research fields, respectively.
Table 1
Expert versus facilitated modes of OR consultancy.

Expert mode

Framing problems Problems are a real entity, thus the main task of the opera
researcher is to represent the real problem that the client
organisation is dealing with, avoiding ‘‘biases” from differ
perspectives.

Formulating problems The real problem has to be formulated as precisely as pos
is the task of the operational researcher to formulate the pr

Defining metrics The expert defines the metrics to assess the performance
options, based mainly on the nature of the problem that t
consultant is analysing.

Collecting data Data collection is always extensive and of a quantitative na
is the operational researcher that defines, based on the na
the problem, what information has to be gathered.

Evaluating options The model is solved by the operational researcher, and op
solutions for the problem are found.

Presenting results The optimal solutions are then reported back to the client,
via a detailed report. It is crucial that the report makes exp
the assumptions made, as the client was not involved in
formulating the problem.

Committing for action The operational researcher hopes that, given the scientific
of the analysis, the client will be committed to implemen
prescriptions.

Paying the consultant The client pays for the analysis, the prescription of solutio
the operational research expertise about the problem.

Aim of the intervention Provide the optimal solutions to the client.
2.1. The expert mode in OR interventions

The expert mode corresponds to the traditional way in which
most OR consultants operate. In this mode, the operational re-
searcher is not only an expert in OR, but also an expert in the par-
ticular field where the client’s problem is located. To illustrate this
mode of OR consultancy, let us assume that a particular client
organisation needs to identify a strategy for transporting their
products from production plants to cities’ depots, and asks an OR
consultant for advice as an expert in this type of problem. In this
case, the OR consultant would frame the situation as a transport
network problem and, subsequently, formulate the problem in a
way that lends itself to an optimisation model. In the formulation
the consultant would define metrics to assess the performance of
different potential solutions, which are typically chosen according
to the formulation for that type of problem. The consultant would
then collect data, from the client organisation, about levels of de-
mands from cities’ depots, levels of supply from production plants
and costs of transportation. Once the modelling is ready, the opti-
misation model would be solved to find out the optimal level to be
transported along each plant-depot route. The results would sub-
sequently be presented to the client, usually via a detailed report
where the optimal solution, which needs to be implemented to
minimise costs, is prescribed. Finally, the client pays for the OR
analysis, the prescribed solution, and the operational researcher’s
expertise about the problem. In Table 1 we present these main
steps and, in the second column, how an OR consultant typically
would intervene following the expert mode.

The expert mode seems like a natural and sensible way of solv-
ing a problem such as the one described above. Before we discuss
an alternative mode of engagement between clients and OR
Facilitated mode

tional

ent

Problems are socially constructed, thus the operational researcher has
to help a management team drawn from the client organisation in
negotiating a problem definition that can accommodate their different
perspectives.

sible. It
oblem.

The problem has to be structured by the managent team, whose
members are aware about its different aspects and contextual details.
The process of problem structuring is supported by the operational
researcher, acting as a facilitator, and the development of a model that
captures the structure of the problem.

of
he

The metrics to assess the performance of options reflect the objectives
and priorities of the organisation, as defined by the managent team,
and with the support of the operational researcher.

ture. It
ture of

Data collection may be extensive, depending on the problem, but
involves not only quantitative but also qualitative data and preference
information. The objectives and priorities established by the managent
team guide which information will be gathered.

timal The evaluation of options is conducted interactively with the
managent team. The consequences of adopting each option are
assessed by a model and this informs the team’s discussions.

usually
licit all

Results are shown interactively to the managent team. They are
allowed ‘‘to play” with the model and see the consequences of
implementing potential options. The report has typically a less
important role, as it is the support for the decision making process that
is the key for the client.

nature
t its

The operational researcher hopes that the participatory process of
reaching a decision, using a facilitated modelling approach, will
increase the team’s commitment to the implementation of the chosen
options.

ns, and The client pays for the decision support, the recommendations of
actions, and the operational researcher’s expertise on facilitating the
decision making process.

Help the client in learning more about their problem and in gaining
confidence for the way forward.
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consultants, let us examine further some of the key assumptions
underlying the expert mode of OR consultancy:

� Assumption 1: problems are real entities. The expert mode
assumes that problem situations exist as external realities and
therefore they should not depend on who is describing such
reality. Indeed the task of the OR expert is to remove any ‘bias’
in the description of the problem in order to solve the ‘real prob-
lem’ (Landry, 1995; Roy, 1993). This has an impact on how prob-
lems are framed and formulated. In particular, it means that the
task of the operational researcher alone is to frame ‘correctly’
the problem and formulate ‘precisely’ the model, without the
need of client involvement.

� Assumption 2: the analysis should be ‘objective’. A related assump-
tion is that the analysis should be objective, i.e., subjective opin-
ions and different viewpoints about the problem tend to be
avoided (Ackoff, 1979; Rosenhead and Mingers, 2001a; Wil-
liams, 2008). This leads OR consultants to define, by themselves,
the metrics that they are using for evaluating the solutions,
based on the type of problem and how it is typically solved. It
also means that they will gather mostly quantitative data for
their model and will solve the model in the backroom, as the
analysis tends to be technically challenging.

� Assumption 3: clients want optimal solutions. The expert mode
assumes that clients want expertise to solve decision problems.
The way that OR typically offers expertise is by providing a set of
optimal (or quasi-optimal) solutions to the client (Ackoff, 1979;
Roy, 1993). This is done usually via a detailed report, containing
the optimal recommendations, as well as the main assumptions
employed in the analysis (Williams, 2008).

� Assumption 4: implementation of scientifically-based analysis is
straightforward. There is an expectation among operational
researchers that the implementation of solutions derived from
well-conducted OR analysis will be relatively uncomplicated.
As the solutions are clearly optimal, from the metrics employed,
there is no reason why they should not be implemented by the
client organisation (Eden, 1982; Eden and Sims, 1979).

2.2. The facilitated mode in OR interventions

In this mode, a management team or group, drawn from the cli-
ent organisation, is typically placed as responsible for scoping, ana-
lysing and solving the problem situation of interest; the team is
supported by the OR consultant, who acts as a facilitator. Almost
every step taken in the intervention – from defining what the prob-
lem is, to creating and analysing models, and providing the recom-
mendations – is conducted interactively with the team. This
produces noticeable differences in the way the intervention is
undertaken, as indicated in the third column of Table 1. This level
of client participation within the intervention process requires the
development of a ‘helping relationship’ (Schein, 1998) between OR
consultants and their clients.

The four assumptions taken by the expert mode, which were
detailed in the previous section, are quite different in the facili-
tated mode:

� Assumption 1: problems are socially constructed entities. The facil-
itated mode recognises that, while some aspects of problems are
tangible, their nature and salience will depend on how managers
subjectively construct them. Different managers will perceive a
given problem situation in quite diverse ways, due to their dis-
tinct interests and foci and, therefore, will describe the situation
according to those perceptions. Instead of trying to define the
‘real’ problem, the OR analyst in this mode will support the man-
agement team to come up with a joint problem definition, which
encompasses the main features of their individual perceptions
about the situation (Eden, 1982; Eden et al., 1981; Landry,
1995).

� Assumption 2: subjectivity is unavoidable. The facilitated mode
acknowledges that problem situations always involve subjective
elements, for example: different perceptions about future direc-
tions for the organisation; distinct opinions about the organisa-
tional objectives to be pursued; and organisational objectives
that have a qualitative nature (Eden and Sims, 1979; Keeney,
1992; Rosenhead and Mingers, 2001a). Instead of disregarding
such aspects as ‘non-rational’ or irrelevant, the OR consultant,
in a facilitative role, will help the management team to external-
ise such subjective issues and represent them in a model.

� Assumption 3: clients want ‘satisficing’ solutions. The facilitated
mode assumes that for certain problem situations, clients are
usually more concerned about finding good, politically feasible
solutions, instead of optimal ones. If the complexity of the prob-
lem is very high, any model is necessarily simplistic. Therefore,
its results should be seen as a mere indication of what would
happen if the solution were implemented. In these cases, clients
are usually satisfied in finding a set of good options that can pro-
vide clear improvements to the organisational system, and
which are deemed implementable at the same time (Eden and
Ackermann, 2004; Phillips, 1984).

� Assumption 4: participation increases commitment for implementa-
tion. The facilitated mode assumes that involvement of key
stakeholders in the process of modelling and analysis markedly
increases the chance that OR recommendations will actually be
implemented (Eden, 1989; Friend and Hickling, 2005; Phillips,
2007; Rosenhead and Mingers, 2001a; Vennix, 1996). The ratio-
nale underlying this assumption is that their involvement will
make stakeholders more confident in the analysis performed,
and more committed to the recommendations derived from it.
Such confidence and commitment will be strengthened if: key
stakeholders believe that their views, preferences and objectives
were taken into account for the analysis; the model represents
adequately the problem they want to solve; the assumptions
made are organisationally realistic; and the solutions found in
the analysis are sound and justifiable.

None of the two modes of engagement described above is nec-
essarily the best. For operational, well-defined problems, the ex-
pert mode is usually quite appropriate: there is a clear and
unarguable quantitative objective to be optimised; the structure
of the problem, despite being technically challenging, is well-
known and renders itself to quantitative modelling; and solutions
are clear-cut and easily implementable. On the other hand, strate-
gic problems frequently require the facilitated mode, due to their
complex social nature and qualitative dimensions, their unique-
ness, and the need to engage a management team in the decision
making process (Eden and Ackermann, 2004; Eden and Radford,
1990; Rosenhead and Mingers, 2001a; Williams, 2008).

The facilitated mode of OR consultancy uses facilitated model-
ling as the intervention tool, which requires the OR consultant to
deploy both facilitation and modelling skills within the interven-
tion. The next section thus introduces the notion of facilitation as
a particular approach to organisational intervention, in preparation
for our subsequent treatment of facilitated modelling as an OR
intervention tool.

3. Facilitation as an intervention approach

The notion of facilitation has been known for centuries. Hogan
(2002) argues that ancient philosophers such as Socrates deployed
what can be considered facilitation skills, such as questioning,
story telling, metaphors and self-reflection, to engage people in
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challenging their mindsets and encouraging new ways of thinking.
With roots in cognitive science, social psychology, community
development and negotiation, facilitation has been advocated by
its proponents as a tool to assist participants to become the archi-
tects of their own future (Doyle and Strauss, 1976; Egen, 1973;
Kaner, 2007).

Facilitation can be done at two levels: facilitating an individual,
or facilitating a group. As the problem situations for which the
facilitated mode of OR consultancy is required typically involves
a management team drawn from the client organisation (Eden
and Sims, 1979), we will focus here on group-level facilitation.

The general purpose of group facilitation is to enable participants
to work together much more effectively in resolving the issues of
concern that brought them together. An effective facilitator helps a
group complete its ‘primary task’ (Phillips and Phillips, 1993) by try-
ing to capitalise on the benefits derived from group work whilst, at
the same time, help to overcome its dysfunctional dynamics such
as free-riding, production blocking, evaluation apprehension, infor-
mation overload, and cognitive inertia – for an extensive treatment
of these and other dysfunctional dynamics see Shaw (1981). To
achieve this, the facilitator encourages full participation, promotes
mutual understanding, fosters inclusive solutions, and cultivates
shared responsibility (Kaner, 2007).

To gain a better understanding of the role of facilitation within a
group process, we will examine two tasks which are common in
facilitated group interventions: problem structuring and evaluat-
ing decision options. Both group tasks typically (although not al-
ways) take place within a single facilitated intervention, and can
be characterised as interactive, involving divergent and convergent
thinking processes (Kaner, 2007).

In the case of a problem structuring task, the facilitator encourages
divergent thinking by helping participants to explicitly articulate
and explore their different perspectives of the problem of interest;
the facilitator then supports convergent thinking by helping partic-
ipants form a consolidated perspective of the problem. Similarly, for
a decision option evaluation task, the facilitator promotes divergent
thinking by helping participants to think about the objectives they
want to achieve in that decision, as well as to develop creative and
feasible solutions to the problem; convergent thinking is then sup-
ported by the facilitator through helping participants to consolidate
the best ideas into a set of options, which are subsequently evaluated
by the objectives the group wants to achieve, until participants ar-
rive at a final recommendation or action plan.

An important theoretical assumption in the group facilitation
literature is that effective group decision making requires both
divergent and convergent thinking to take place. A never-ending
increase in ideas is likely to lead to information overload; similarly,
consensus that is formed without a thorough exploration of issues
can lead to inferior decisions (Russo and Schoemaker, 1989).

Divergent and convergent thinking processes do not follow a
linear sequence. Rather, they tend to operate in an iterative fash-
ion, enabling participants to cycle between divergence and conver-
Table 2
Facilitator’s roles in group problem structuring and decision option evaluation tasks.

Group process stage Group task

Problem structuring

Divergent thinking Facilitator helps participants to explicitly articulate and exp
their different perspectives of the problem.

Groan zone Facilitator helps participants to integrate new and different w
of thinking with their own, so that a shared framework of
understanding is achieved.

Convergent thinking Facilitator helps participants to form a consolidated perspec
of the problem.
gence thinking. This can cause confusion, anxiety and frustration
within the group, an intermediate group process stage known as
the ‘groan zone’ (Kaner, 2005, 2007). Here, the role of the facilitator
is to help participants to integrate new and different ways of think-
ing with their own, so that a shared framework of understanding is
achieved. Participants who manage to tolerate the demands of
going through the groan zone are more likely to discover common
ground and negotiate a way forward within the group.

A summary of the generic roles of the facilitator throughout the
different stages of a facilitated group process is shown in Table 2.

A distinctive feature of traditional group facilitation is the ab-
sence of any formal modelling. Its roots have led their proponents
and practitioners to mainly focus on managing group dynamics
and interpersonal issues that are, of course, critical to a successful
problem structuring and/or evaluation of decision options. How-
ever, as is well known in OR, there are inherent advantages in
building models: the possibility of representing a large amount
of information; the convenience of organising the elements of
the problem situation in a suitable way (e.g. issues, alternatives,
goals and criteria, uncertainty and risk); the ability to gain a better
understanding of the ‘systemicity’ of the situation, and to evaluate
the consequences of a large number of decision alternatives; and
the learning derived from ‘‘playing” with the model (changing its
assumptions and parameters and analysing the consequences of
such changes). This leads to the notion of facilitated modelling,
which is described next.
4. Facilitated modelling

Earlier in the paper we discussed the appropriateness of the facil-
itated mode of OR consultancy for certain type of problem situations.
In practice, a facilitated mode requires both carefully managing the
client–consultant relationship, and conducting facilitated modelling
throughout the intervention. The first aspect has been treated exten-
sively elsewhere (e.g. Eden and Ackermann, 2004; Eden and Sims,
1979; Williams, 2008) so our focus is on the second aspect.

The term ‘facilitated modelling’ will be used here to describe a
process by which formal models are jointly developed with a client
group, face-to-face, with or without the assistance of computer
support (Eden and Radford, 1990). We consider a model as ‘formal’
if it represents a problem situation in any of the following ways:
(1) activity or process flows; (2) cause and effect relationships;
(3) relationships between decision choices and their (deterministic
or uncertain) consequences. A formal model is amenable to analy-
sis and manipulation, but not necessarily quantifiable. Models pro-
duced in facilitated interventions are used by managers to share
and increase their individual understandings of the problem situa-
tion of interest, help them articulate their preferences and thus en-
able them to appreciate the potential impact of different options,
and facilitate the negotiation of courses of action that are politi-
cally feasible.
Evaluation of options

lore Facilitator helps participants to think about their objectives, as well as to
develop creative and feasible solutions to the problem.

ays Facilitator helps participants to integrate new and different ways of
thinking with their own, so that a shared flamed work of understanding is
achieved.

tive Facilitator helps participants to consolidate the best ideas into a set of
options which are subsequently refined, and assessed, until the group
arrives at a final recommendation or action plan.
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We will organise our discussion in this section around four as-
pects of facilitated modelling: process, models, outcomes, and
facilitation skills.
4.1. The process of facilitated modelling

The primary orientation of facilitated modelling is to assist a cli-
ent group in agreeing the nature of a problem situation they face,
and on a feasible action plan intended to tackle that situation so
that progress towards solving the problem can be made. This is be-
cause, in complex problem situations, or strategic decisions, there
is likely to be a plurality of stakeholders with different interests
who will need to engage in a group dialogue, if the problems they
face are to be resolved by means other than an overt exercise of
power and control (Rosenhead and Mingers, 2001a).

Consequently, when group members participate in a facilitated
modelling process, they hold ‘designed’ conversations (Franco,
2006) to exchange their understandings and views about the situ-
ation that is being analysed. The process is therefore a participative
one, in the sense that participants are able to jointly define the sit-
uation, make sense of it, negotiate a shared problem definition, and
develop and evaluate a portfolio of options relevant to the problem
so defined. This participatory process is supported by the OR con-
sultant acting both as a modeller and a facilitator (Ackermann,
1996; Phillips and Phillips, 1993).

Because interaction between the participants, and of the partic-
ipants with the analysis, is needed to jointly build a model of the
situation, facilitated modelling is an interactive process. Partici-
pants’ interaction with the model reshapes the analysis, and the
model analysis reshapes the group discussion. Such interactive
processes continue until the problem situation is satisfactorily
structured and analysed, so that the group feels sufficiently confi-
dent in making commitments and implementing options.

Facilitated modelling is typically organised into group work
phases, which roughly correspond to: structuring the situation
and agreeing a focus; developing a model of organisational objec-
tives or systems; creating, refining and evaluating option actions;
and developing action plans. This ‘phased-ness’ makes it possible
for the users of facilitated modelling to end the process without
passing through all the phases, and still have a tangible product
that can be of use to them. Furthermore, the phases of facilitated
modelling do not have to be followed in a linear sequence; rather,
it is possible for the participants to cycle between the phases.

A characteristic feature of facilitated modelling is its ability to
enable participants, during the modelling process, to distance
themselves from initial positions, effectively providing them with
a certain degree of detachment regarding their own stakes. As Eden
(1992) and Eden and Ackermann (2004) have argued, facilitated
modelling allows participants to change their positions in response
to what they have learned about the problem situation without
‘losing face’ or destroying the social order in the group. Changing
positions imply individuals ‘changing their minds’, i.e. changed be-
liefs, changed values, and changes in the salience of particular is-
sues or values (Eden, 1986). The consequence of this adaptability
is that it becomes easier for participants to reconcile the position
they eventually take both with principles and with past words
and actions during the group discussion.

Thus far we have looked at the characteristics of a facilitated
modelling process. As we have seen, facilitated modelling requires
a facilitative modeller supporting a group model-building process
that must be participatory, interactive, with certain degree of
detachment from their stakes, and non-linear. At the same time,
the facilitative modeller and the chosen modelling approach must
be responsive to the dynamics of group work and the nature of pol-
itics and power associated with the particular situation at hand.
In terms of technology, facilitated modelling can be a relatively
unsophisticated activity, conducted in a workshop format, and one
which does not necessarily require software to support it (Acker-
mann and Eden, 1994). Non-computer-supported environments
typically involve (Hickling, 1990; Huxham, 1990): a room spacious
enough for participants to move around freely and with movable
chairs laid out in a horse-shoe fashion; large sheets of paper at-
tached around the walls of the room; a simple, non-permanent
means of sticking papers to these walls; and a good supply of mar-
ker pens with contrasting colours.

Facilitated modelling can also be deployed with computers to
support effective storing, retrieving, manipulating, and communi-
cating of data (Ackermann, 1990; Eden, 1992; Phillips, 1989; Phil-
lips and Phillips, 1993). The use of computers loaded with
specialised software enables fast model building and real time
computing (Ackermann and Eden, 1994; Eden, 1992). Some soft-
ware, such as Group Explorer (www.banxia.com) and VISA group-
ware (http://www.simul8.com/products/visagroup.htm), also
allow participants to enter their views relating to a problem situa-
tion directly and anonymously into it. The system is then operated
by the modeller who manipulates and analyses the data according
to the wishes of the group. Once a model of the problem is built
and stored in the system, several analyses can be performed ‘on-
the-hoof’. This type of computer-supported environment still de-
mands an active role for the facilitator and the model to inform
and structure the group discussion, as opposed to other mainly
‘technology-driven’ support systems (Morton et al., 2003) where
the facilitator’s role and the use of formal models is rather limited.

The preceding discussion makes it clear that model-based facil-
itation is different from standard group facilitation. Although both
forms of facilitation are similar in the way the facilitator provides
process support to a group, it is both the handling of the content of
the group’s communicative exchanges, and the process of working
on that content, where the main differences lie. In facilitated mod-
elling, content is managed through the use of formal models, as op-
posed to other facilitative means. Modelling and model use are the
defining characteristics of facilitated modelling, and what gives it
its unambiguous OR identity.

4.2. The nature of facilitative models

Models produced in facilitated interventions provide managers
with a facilitative learning device, i.e. a ‘play tool’ that allows them
to rehearse ideas and action possibilities about the situation of inter-
est (De Geus, 1988; Eden, 1992; Lane, 1992). The availability of such
a tool, it is argued, increases managers’ multiple understandings of
the situation, and support them in negotiating courses of action that
are culturally and political feasible for the client organisation.

Facilitative models represent, among other things, relationships
between concepts, activities or stakeholders, relationships of sim-
ilarity or influence, and relationships between options. The compo-
nents of any particular model will depend on the chosen focus for
the group modelling activity (e.g. evaluating choices of options,
designing systems) and on the primary task it aims to support
(i.e. problem structuring, evaluation of decision options, or both).

It has been claimed that visual methods are of particular value
in representing complexity to lay audiences who might otherwise
find quantitative models opaque (Eden and Ackermann, 2004; Ros-
enhead and Mingers, 2001a). In a facilitative model there is sup-
posed to be nothing hidden, which makes them transparent (i.e.
easy to understand) and accessible (i.e. simple to use). Thus facili-
tative models employ heavily visual displays (e.g. cognitive and
causal maps, causal loop diagrams, stocks and flows pictures, deci-
sion graphs, value trees), and mostly use participants’ own lan-
guage to represent the problem situation, as well as their own
judgmental preferences to evaluate decision options.

http://www.banxia.com
http://www.simul8.com/products/visagroup.htm
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A consequence of considering a model as a facilitative learning
mechanism is the challenge of assessing what constitutes a valid
model and a good model solution. Probably the best answer to this
issue is to employ the concept of building a requisite model
(Phillips, 1984): one that contains sufficient knowledge and infor-
mation to help the client group find a way forward.

The preceding discussion has been centred on the characteristics
of facilitated modelling and what it means to be both a facilitator
and a modeller. Several outcomes have been claimed to be the result
of the use of facilitated modelling. These are discussed next.

4.3. Outcomes of facilitated modelling

A number of outcomes have been claimed to be the result of the
use of facilitated modelling approaches. Some of them will be tan-
gible outputs of the modelling process itself, whilst others will be
less visible but valuable in their own right.

The most visible facilitated modelling outcome is obviously the
model built during the group process. The model contains the
structure of the problem situation, and allows performing analyses
and drawing conclusions from its responses. Furthermore, the
model is thought to facilitate the achievement of a number of
invisible outcomes. First, it is argued that by allowing the mutual
exploration of the problem structure as portrayed by the model,
facilitated modelling enables the accommodation of multiple and
differing positions among participants (Checkland, 1981). This
argument is based on the notion that complex problem situations,
or strategic decisions, will commonly require participants to adjust
their positions and/or expectations, to take into consideration the
possible objectives and strategies of others (Rosenhead and Min-
gers, 2001a). Accommodations between managers may also re-
quire coalition forming (Eden, 1986), which can produce a shift
in power relations within members of the client group participat-
ing in the modelling process (Eden, 1992).

Second, the analysis and manipulation of the relationships be-
tween model variables, together with the evaluation of decision
options, is thought to give participants an increased and shared
understanding (rather than consensus) of the problem situation,
of the impact of potential courses of action, of others’ beliefs and
values, and of organisational processes and cultures (Rosenhead
and Mingers, 2001a). Such gained understanding is taken to be
conducive to develop a sense of common purpose that preserves
individual differences of opinion (Phillips, 2007; Schilling et al.,
2007), as well as learning (Checkland, 1999; Friend and Hickling,
1997; Vennix, 1996).

Finally, it is argued that group members’ active participation in
the modelling and analysis process produces strong ownership of
the problem formulation, and of the actions to be taken; as well
as a commitment to the way forward, in the sense of an acceptance
of responsibility for the consequences of the actions taken (Eden,
1992; Phillips, 2007; Rosenhead and Mingers, 2001a).

4.4. Skills of the facilitative modeller

Facilitated modelling requires the OR consultant to act as a facil-
itator during the modelling and analysis process. This means that the
OR consultant should be prepared to use general facilitation skills as
part of the modelling work. We consider here four fundamental facil-
itation skills required for effective facilitated modelling: active lis-
tening, chart-writing, managing group dynamics and power shifts,
and reaching closure. These are described next:

� Active listening requires the modeller to be able to clarify,
develop, summarise and refine participants’ contributions by
paraphrasing and/or mirroring what participants say; validating
what they say without judging; asking them non-directive ques-
tions and refraining from making value judgements; gathering
lists of their contributions and summarising them at key stages
during the group process; helping them to take turns; keeping
track of the various discussion themes that may emerge simul-
taneously; balancing the discussion to avoid blind spots; and lis-
tening for the common ground. The group discussion will be
guided by the information and format demands of the particular
facilitated modelling approach the OR consultant is employing.

� Chart-writing is particularly relevant for those facilitative model-
lers who tend to rely on manual rather than computer support
(e.g. flip charts, white boards, Post-it notes, etc.). This requires
competence in a number of aspects, from writing style and
speed to the use of appropriate formats (e.g. lists, matrices, flow
charts) and symbols (e.g. arrows, bullets, stars). Representing
the information will be guided by the coding rules of the partic-
ular facilitated modelling approach the OR consultant is using.

� Managing group dynamics and power shifts is perhaps one of the
most fundamental skills for the facilitative modeller. Through
active listening, the modeller must be able to sense when difficult
group dynamics crop up during modelling, and treat them as
group situations that must be handled supportively. A typical
approach is for the modeller to help the group step back from
the content of the ongoing discussion and talk about the process
instead. This is usually achieved by, for example, encouraging
more people to participate, acknowledging and handling out-of-
context distractions, educating participants about the groan zone,
and helping participants to deal with any unfinished business. In
addition, the use of some participative processes (e.g. anonymity,
nominal group technique) by the facilitator can sometimes affect
the power base within the group (Eden, 1992). Difficult group
dynamics and power shifts thus require the facilitative modeller
to know whether, how and why to intervene during the modelling
process. A useful framework that provides a structured way to
diagnose group behaviour and decide whether and how to inter-
vene is the diagnosis-intervention cycle – see Schwartz (2002)
for an extensive treatment of this framework.

� Reaching closure is a key skill that a facilitative modeller uses to
help the group reach agreements about the way forward. This
requires the modeller to identify when the group has reached
a point, from ‘playing’ with the model, at which closure on a pro-
posal is needed and a requisite model has been achieved (Eden,
1992; Phillips, 1984). Depending on the particular organisa-
tional context within which the facilitative modeller is working,
those with the power and authority to make commitments for
the implementation of particular courses of action must then
decide whether the issue/proposal needs further group discus-
sion, or whether a decision abut the issue/proposal can be made.

A summary of the facilitation skills discussed above is shown in
Table 3. A more comprehensive exposition of the skills and compe-
tencies required by facilitators can be found in Kaner (2007), Phil-
lips and Phillips (1993), Schuman (2005) and Schwartz (2002),

In Fig. 1, we have attempted to capture the main aspects of
facilitated modelling discussed in this section. The figure suggests
that the OR consultant interacts simultaneously in two ‘spaces’: as
an analyst in the modelling space and as a facilitator in the group
process space. In the former, the consultant uses a particular OR
methodology to inform model building and represents the problem
situation as described by the group, using an OR model. Mean-
while, in the group process space, the consultant facilitates the
group (informed by the facilitation methods used), supports the
group’s discussion and interacts with the group’s members. The
group provides information that allows the facilitator to model
the problem situation and, conversely, the model generates re-
sponses that support the group’s discussions about the issues they
are dealing with. Two types of outcomes are provided by facilitated



Table 3
Key facilitation skills in facilitated modelling.

Active listening Paraphrasing and mirroring contributions
Gathering lists of contributions and summarising them
Asking participants non-directive questions and
refraining from making value judgements
Helping with turn taking
Tracking discussion themes
Balancing discussion

Chart-writing Effective use of flipcharts and whiteboards by:
– Clear writing and appropriate flip-chart or white-

board pens
– Printing in straight, thick-lined, plain block, capital

letters
– Using appropriate letter size, enough margins, use of

indenting and underlying, sufficient space between
lines

– Using suitable colours, formats and symbols

Managing group
dynamics and
power shifts

Stepping back from content and talking about process
by:
– Encouraging more people to participate
– Acknowledging and handling out of-context

distractions
– Educating participants about the groan zone
– Helping participants to deal with unfinished business

Diagnose group behaviour and decide whether, how and
when to intervene

Reaching closure Identifying when group has reached point when closure
on a proposal is needed by:
– Stopping group discussion
– Polling the group
– Checking if the model is already requisite
– Check with those with the power and authority to

make commitments whether more group discussion
is needed or whether a decision can be made
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modelling: in the modelling space, there are model outcomes (such
as priorities for actions, system’s responses, etc.); in the group pro-
Fig. 1. Facilitated modelling
cess space, there are group outcomes (such as commitment to ac-
tion, learning, etc.). The two spaces cannot be divorced from each
other (Eden, 1990), as there will be cross-impacts from one space
to the other (for example, conceptual mistakes in the model may
generate meaningless system’s responses, which then impact neg-
atively on group outcomes, such as creating low commitment to
action).

Before we discuss practical issues related to the design of OR
interventions based on facilitated modelling, a brief review of some
of the more established facilitated modelling approaches will be
offered next.
5. Types of facilitated modelling

We have selected a family of modelling approaches that, in our
view, sit comfortably within the definition and characteristics of
facilitated modelling articulated above:

� Facilitated problem structuring: A set of modelling methods col-
lectively known as ‘Soft OR’ methods. Their main features are:
the assumption of subjectivism (different views about the
world); groups as the key organisational resource to share and
produce knowledge, and make recommendations; the limited
role of quantification in the analysis (mostly qualitative model-
ling). Rosenhead and Mingers (2001a) discuss a number of
well-established problem structuring methods which include
Strategic Options Development and Analysis, Soft Systems
Methodology, and Strategic Choice Approach. Although the
problem structuring methods described in Rosenhead and
Mingers (2001b) were originated in the OR community, others
have started to appear elsewhere – see, example, the Dialogue
Mapping approach developed by Conklin (2006) with roots in
the information systems field.

� Facilitated system dynamics: Originated in the system dynamics
field, it supports the modelling of systems where dynamics
in operational research.
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and feedback loops are important in understanding the impact
of decision policies/options over time. For details on the use of
system dynamics in facilitated mode see Andersen and
Richardson (1997), Lane (1992), Richardson and Andersen
(1995) and Vennix (1996).

� Facilitated decision analysis: A set of methods that help modelling
decisions that involve multiple objectives and/or uncertainty of
outcomes. For details on modelling multiple objectives in a facil-
itated mode see Phillips (2007); and Belton and Stewart (2002),
and on modelling uncertainty using this mode see Matheson and
Matheson (1998).

It is also possible to deploy facilitated approaches that integrate
the different modelling methods listed above, aiming to take ben-
efit from their strengths. For example, the reasoning maps method
employs problem-structuring methods and multi-criteria analysis
(Montibeller et al., 2008). Another example includes the combined
use of computer-supported causal mapping using Group Explorer,
which uses problem-structuring methods with information
systems concepts (Ackermann and Eden, 2001a), and system
dynamics modelling (Howick et al., 2008).

The major facilitated modelling approaches are listed in Table 4
with accompanying focus, modelling approach and general purpose.
Facilitated modelling have been applied in a wide variety of areas
including: health (Belton et al., 1997; Cavana et al., 1999; Hindle
et al., 1995; Lartindrake and Curran, 1996; Royston et al., 1999;
Wells, 1995); transport (Khisty, 1995; Ulengin and Topcu, 1997);
natural resource management (Brown and MacLeod, 1996; Fielden
and Jacques, 1998; Gough and Ward, 1996; Joubert et al., 2003);
manufacturing (Ackermann, 1997; Terry Williams et al., 2003); pro-
ject management (Barcus and Montibeller, 2008; Franco et al.,
2004; Winter, 2006); knowledge management (Montibeller et al.,
2006; Shaw et al., 2003); strategy development (Howick et al.,
2006; Montibeller and Franco, forthcoming; O’Brien and Meadows,
2007; Salo et al., 2003); information systems (Ormerod, 1995, 1996,
1998); inter-organisational collaboration (Franco, 2008; Huxham,
1996); community work (Hodgkin et al., 2005; Walsh and Hostick,
2005; White, 1996; White and Taket, 1997); portfolio analysis (Math-
eson and Matheson, 1998; Montibeller et al., 2009; Phillips and Bana
e Costa, 2007); and project prioritisation (Bana e Costa et al., 1999).

So far we have reviewed the characteristics of facilitated mod-
elling, and classified a number of well-established facilitated mod-
elling approaches. The next section discusses some conceptual and
Table 4
Sample of facilitated modelling approaches.

Approach Philosophy

Facilitated
problem
structuring

A set of methods mainly originated in the OR community. Their
main features are: the assumption of subjectivism (different
views about the world); groups as the key organisational entity in
making decisions; the limited role of quantification in the analysis
(mostly qualitative modelling).

Facilitated
system
dynamics

Originated in the system dynamics field, it supports the modelling
of systems where dynamics and feedback loops are important in
understanding the impact of decision policies/options over time.

Facilitated
decision
analysis

A set of methods that help modelling decisions that involve
multiple objectives and/or uncertainty of outcomes.
practical issues related to the design of facilitated modelling
interventions.
6. Intervention design issues and implications for practice

In this section we focus on design issues that an OR consultant
may consider when conducting interventions based on facilitated
modelling. Our emphasis will be on the design of the facilitated
modelling process itself, rather than the entire OR intervention.
Broader design issues related to facilitated OR interventions,
including the management of the consultant-client relationship,
have already been treated extensively elsewhere (Ackermann,
1996; Eden and Ackermann, 2004; Eden and Sims, 1979; Phillips
and Phillips, 1993; Schein, 1998), and the interested reader is re-
ferred to these works.

The focus of our discussion here will be on a single facilitated
modelling session delivered in a 1 to 3-day workshop format,
which is the typical format adopted by many facilitated modelling
approaches. Six dimensions are identified as key when designing
such a session, as we detail below.

The first dimension is the focus of modelling, as a facilitated
modelling session can be designed mainly to support problem
structuring or the evaluation of decision/policy options. Problem
structuring is typically supported via problem structuring methods
such as SODA (Ackermann and Eden, 2001b) or Soft Systems Meth-
odology (Checkland, 1981; Checkland and Poulter, 2006; Check-
land and Scholes, 1990), whereas approaches such as Group
Model Building (Vennix, 1996) and Decision Conferencing (Phillips,
2007) have been used mostly to support the quantitative evalua-
tion of decision options/policies. Different facilitation skills are re-
quired for each phase, for example problem structuring requires a
facilitator who copes well with ambiguity, multiple perspectives
and a large amount of qualitative data; while the evaluation of op-
tions requires someone with synthesizing abilities and able to han-
dle a large amount of quantitative data. Supporting both activities,
within a single intervention, is also feasible, but it requires the OR
consultant (or consultancy team) to be able to adopt a multi-meth-
odology approach to intervention (Mingers and Brocklesby, 1997;
Mingers and Gill, 1997).

The second dimension concerns the way that data is gathered for
structuring the model. Some methodologies use well-defined cate-
gories to elicit data up front, as in the case of, for example, Strategic
Illustrative examples Illustrative references

Strategic options
development and
analysis

Ackermann and Eden (2001b)

Strategic choice
approach

Friend and Hickling (2005)

Soft systems
methodology

Checkland and Scholes (1990)

Dialog mapping Conklin (2006)

Group model building Andersen and Richardson (1997); Lane (1992);
Richardson and Andersen (1995); Vennix (1996)

Multi-criteria decision
analysis

Belton and Stewart (2002)

Decision trees and
simulation

Matheson and Matheson (1998)

Multi-criteria portfolio
analysis

Phillips and Bana e Costa (2007)
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Choice (e.g. decision areas and options, uncertainty areas, compar-
ison areas – see Friend and Hickling, 2005 for details) and Soft Sys-
tems Methodology (e.g. CATWOE, P/Q/R, root definitions - see
Checkland and Scholes, 1990 for details). Other methodologies in-
volve eliciting all relevant data before pre-defined categories are
applied to it. This form of data elicitation is typical of modelling
approaches such as, for example, SODA, Group Model Building,
and Dialogue Mapping. Different data elicitation approaches pose
different demands on how the OR consultant manages the content
of the model: the first approach requires a top–down data gather-
ing, by imposing pre-determined categories to classify the data;
the second one requires working bottom–up, by grouping the data
to form categories. The choice of approach will thus depend on the
particular preferences of the facilitator for working either top–
down or bottom–up, as well as on the management team’s adapt-
ability in providing the data in the elicitation formats required by
the method adopted.

A related issue, and the third dimension, is the type of data
requirements for building the model. Some facilitative models are
mainly diagrammatic representations of the problem situation
and thus have reduced quantitative data requirements (e.g. a cog-
nitive map or a causal loop diagram), closer to the way participants
think and communicate. Others, such as a multi-criteria evaluation
model or a systems dynamics model do require data in quantified
form (based on qualitative statements about relationships between
elements of the problem) in order to build the model. The degree of
quantification needed for some facilitated modelling approaches
requires the OR consultant to be aware of the cognitive demands
that this may impose on the participants. For example, research
Table 5
Design issues in facilitated modelling and implications for practice.

Design issue Description

1. Focus of modelling The extent to which the
approach provides support
to a particular phase of
decision making

Emphasis on problem
structuring

2. Type of data gathering for
structuring the model

The way in which the data
about the problem is
gathered and employed to
structure the model

Bottom–up (categories
are created from data)

3. Type of data
requirements

The type of data required by
the model

Data of qualitative natur

4. Degree of technology
support required

The degree of technology
support required by the
modelling approach

Manual

5. Degree of flexibility of
modelling rules

How flexible are the
modelling rules required by
the methodology being
employed

Flexible

6. Degree of content
facilitation required

How much content
facilitation is required by
the modelling process

Weak content facilitatio
by the analyst or self-
facilitation by the group
has shown that quantitative judgmental data can be difficult to eli-
cit (Budescu and Wallsten, 1985) and influenced by cognitive
biases (Kahneman et al., 1982; Plous, 1993; Poyhonen et al.,
2001). On the other hand, quantitative models tend to produce
outputs that are less ambiguous and more amenable to further
analysis (though the reduction of ambiguity may impose restric-
tions on the group’s ability to reach agreements). Therefore the
OR consultant needs to make a choice between these two conflict-
ing modelling objectives, given the type of problem situation that
the client organisation wishes to address and the abilities and com-
petences of those participating in the modelling process.

The amount of data elicited (whether qualitative or quantita-
tive) in facilitated modelling sessions is usually high, which can
challenge participants’ information processing capabilities (Miller,
1956; Simon, 1957). This raises our fourth dimension, the degree of
technology support needed for a facilitated modelling session
(where the term ‘technology’ is used here to describe the level of
computer support used in the session). Problem structuring meth-
ods such as Soft Systems Methodology and Strategic Choice, for
example, have traditionally favoured unsophisticated forms of
technology support (i.e. manual rather than computer-based). On
the other hand, approaches within which models are built to per-
form numerical calculations and/or quantitative sensitivity analy-
ses, such as Decision Conferencing or Group Model Building, tend
to rely almost exclusively on computer support (Phillips, 1989),
which can be used in ‘single-user’ mode (facilitator operates the
modelling software) or multiple-user mode (participants are able
to use the modelling software themselves guided by the facilitator)
(Ackermann and Eden, 2001a). Other modelling approaches such
Range Implication for practice

 ! Emphasis on the
evaluation of
options/ policies

Choice influenced by:
� Facilitation skills of the analyst
� Type of problem the client is dealing with

(A team of facilitators may be required if
supporting both phases)

 ! Top–down (data is
elicited for pre-
defined categories)

Choice influenced by:
� The facilitator’s preferences for working

bottom–up or top–down with data
� The adaptability of managers to provide

the data required by the model

e  ! Data of
quantitative
nature

Choice influenced by:
� Type of problem that the client is dealing

with
� Balance between ambiguity and precision
� Abilities and competences of manage-

ment team

 ! Computer-
supported (single-
user or multi-user)

Choice influenced by:
� Personal preferences as well as skills of

the facilitator for using a particular
technology

� Acceptable levels of risk for modelling
‘on-the-hoof’ at different speeds

� Availability of more than one facilitator

 ! Strict Choices influenced by:
� Phase of the decision making being

supported
� Type of decision problem
� Type of analysis required

n  ! Strong content
facilitation by the
analyst

Choice influenced by:
� Demands placed on the analyst
� Need for keeping momentum and energy

levels in the group, and increase owner-
ship of the model

� Degree of self-motivation and compe-
tency of the group
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as SODA tend to use a combination of both computer and non-
computer support.

A decision about which level of technology support is appropri-
ate for a facilitated modelling session will depend on several factors.
Firstly, the OR consultant’s personal preferences for and skills to use
a particular technology are obvious influences, as well as the
perceived complexity associated with the modelling task. As stated
earlier, facilitated modelling requires ‘on-the-hoof’ modelling and
analysis of large amount of data. A non-computer-supported envi-
ronment will restrict the speed at which the data is elicited and
manipulated, making the task relatively easier for both the facilita-
tive modeller and the participants. On the other hand, computer-
supported environments may be more effective in terms of collect-
ing data during the workshop (particularly those that allow a multi-
user mode of working); but they can pose significant challenges to
the modeller’s ability to structure the data, as well as to the partic-
ipants’ understanding of what is going on, due to the speed at which
data is elicited and structured. Consequently, when the different
levels of computer technology are being considered, having more
than one facilitator/modeller for the session may be needed (Acker-
mann, 1990).

The fifth dimension is the degree of flexibility of the modelling
rules being employed. Some methodologies, such as Decision Anal-
ysis and System Dynamics, require stricter specification of vari-
ables and the fulfilment of a larger number of structural
properties. On the other hand, models that use mainly qualitative
modelling are usually more flexible in their modelling rules. Stric-
ter rules usually permit a higher level of inference in the model,
particularly important when appraising alternatives and policies.
Conversely, the flexibility is beneficial for representing situations
where there is high ambiguity of meanings and multiple perspec-
tives, which are common features in problem structuring. Further-
more, some complex decision problems may require different
levels of formal analysis and interaction with the group (for in-
stance, from representing the problem with a qualitative model
to evaluating options quantitatively). Such features then guide
the choice about the degree of flexibility of its modelling rules re-
quired and, consequently, the choice of the OR method to be em-
ployed in the intervention.

The final dimension we suggest is the degree of content facilita-
tion required in a modelling session. Although there is some debate
among facilitative modellers as to the need to contribute to con-
tent and use of substantive expertise (see, for example, Huxham
and Cropper, 1994), we argue here that some facilitated modelling
approaches require more content facilitation that others. For
example, SODA, Decision Conferencing and Group Model Building,
tend to demand stronger content facilitation and in some cases re-
quire the use of more than one facilitator (e.g. SODA uses one facil-
itator for managing model content, the other one for managing
group process). On the other hand, approaches such as Strategic
Choice can allow a group to become self-facilitated after the coding
guidelines of the modelling approach have been internalised by the
participants (the same can be said about Soft Systems Methodol-
ogy). This means that a less central role may be required for the
facilitative modeller in such cases, who will only have to ensure
that the coding guidelines are being followed throughout the pro-
cess. In addition, allowing groups to self-facilitate themselves
within the modelling session can help to keep up the momentum
and energy levels within the group, and increase their ownership
of the resulting model. On the other hand, it does require that
the group is self-motivated and competent enough to perform
the tasks that the facilitator is requiring.

The dimensions we just described are somehow idiosyncratic,
as they are drawn from our particular experiences as facilitative
modellers, but we hope that they provide useful insights into the
design choices open to a facilitative modeller. In Table 5 we present
a summary of each dimension, with its description, the range it can
vary and some implications for practice.

7. Conclusions and directions for future research

This paper reviewed a particular mode of OR intervention in
organisations: facilitated modelling – a process by which OR mod-
els are created jointly with clients in a facilitated mode. The paper
distinguished such mode of intervention from the more traditional
expert mode, usually adopted by OR consultants. It suggested a
definition for facilitated modelling, and discussed several of its
main aspects such as the process of facilitated modelling, the nat-
ure of facilitative models, the outcomes that can be expected from
facilitated modelling interventions, and the skills required by the
facilitative modeller. It also proposed a classification of facilitated
modelling approaches based on the OR methodologies from which
they have been developed; and a set of dimensions that may be rel-
evant when designing facilitated modelling interventions.

We have noted that facilitated modelling in OR significantly dif-
fers from traditional (i.e. non-model based) facilitation. We have
also stated that facilitated modelling demands a particular set of
skills on the OR consultant. Previous incursions in this field, from
an OR perspective, never made explicit such important distinc-
tions. In this sense, this paper is an attempt at providing a frame-
work that could allow a better understanding of facilitated
modelling interventions.

Another aspect that is relevant to highlight is that, in our view,
there is not a ‘best’ mode of organisational intervention; such
choice has to be made based on the nature of the problem situation
that OR consultants are dealing with, as well as their own prefer-
ences (Cropper, 1990). This is in contrast to suggestions that one
is better than the other, or that there is one ‘right’ approach to
OR interventions. Nevertheless, we should say that, from our
practical experience, the facilitated mode is particularly suitable
for supporting the main phases of strategic decision making: the
structuring of complex problematic situations and/or the evalua-
tion of strategic decision options.

Several areas for further research can be envisaged, and we sug-
gest some of them below:

� Better understanding of facilitated modelling processes in prac-
tice: Most of the evidence about the use of facilitated model-
ling in practice has tended to be purely anecdotal. There have
been recent attempts to conducting research on this topic
using more systematic observation and analysis (e.g. Aforda-
kos et al., 2008; Shaw et al., 2003; White, 2006), and much
could be learnt with more extensive research programmes in
this area.

� Generalisation of best model-based facilitation practices: Following
from the previous item, a better understanding of facilitated
modelling practices could (and should) be focused on trying to
generalise best model-based facilitation. We feel that just
importing the literature of standard facilitation is not always
viable, as facilitated modelling is a complex endeavour requiring
a variety of skills and behaviours. Although there is some evi-
dence of work in this area (e.g. Ackermann, 1996; Akkermans
and Vennix, 1997; Papamichail et al., 2007), there is still signif-
icant scope for further work.

� Systematic assessment of outcomes from facilitated modelling inter-
ventions: Most of the literature on facilitated modelling makes
bold claims on the outcomes that it provides, as reviewed in this
paper. However, the number of studies that tried to systemati-
cally assess such outcomes is quite limited (e.g. Rouwette
et al., 2002; Schilling et al., 2007; Westcombe et al., 2006). There
is thus wide scope for further studies in this area, both in the
laboratory and the field.
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� Test the validity of design dimensions for facilitated interventions:
This paper suggested a set of dimensions that, in our view,
should be considered when designing a facilitated modelling
intervention. It would be interesting to conduct empirical
research to test the validity of such dimensions.

� Development of OR methodologies for facilitated modelling: Most
of the methodologies employed in facilitated modelling have
been adapted to a facilitated mode (problem structuring meth-
ods being an exception, as they were specifically developed
within a facilitation paradigm). We believe that the facilitated
mode places constraints in the way an OR methodology should
be designed (for example, on the type of data that it requires
and how it displays information). Further research is required
to understand systematically such issues and prescribe ways
for re-designing OR methodologies in this context.

Concluding, we believe that the OR community has much to
gain in better understanding facilitated modelling as an interven-
tion tool. The nature of modern organisations, less hierarchical,
more participative, with more distributed knowledge and power,
tends to favour this type of intervention, particularly for tackling
complex strategic decision problems. We hope this paper stimu-
lates more research in facilitated modelling, and encourages more
operational researchers to adopt this form of OR intervention.
Acknowledgement

We would like to thank the detailed and insightful feedback of
two anonymous referees, which helped to improve our draft.
References

Ackermann, F., 1990. The role of computers in group decision support. In: Eden, C.,
Radford, J. (Eds.), Tackling Strategic Problems: The Role of Group Decision
Support. Sage, London, pp. 132–141.

Ackermann, F., 1996. Participant’s perceptions on the role of facilitators using group
decision support systems. Group Decision and Negotiation 5 (1), 93–112.

Ackermann, F., 1997. Modeling for litigation: Mixing qualitative and quantitative
approaches. Interfaces 27 (2), 48–65.

Ackermann, F., Eden, C., 1994. Issues in computer and non-computer supported
GDSSs. Decision Support Systems 12 (4 and 5), 339–381.

Ackermann, F., Eden, C., 2001a. Contrasting single user and networked group
decision support systems for strategy making. Group Decision and Negotiation
10 (1), 47–66.

Ackermann, F., Eden, C., 2001b. SODA and mapping in practice. In: Rosenhead, J.,
Mingers, J. (Eds.), Rational Analysis in a Problematic World Revisited. Wiley,
Chichester, pp. 43–60.

Ackoff, R., 1979. The future of operational research is past. Journal of Operational
Research Society 30 (2), 93–104.

Afordakos, O., Franco, L.A., O’Brien, F., 2008. Understanding facilitated modelling in-
use: An exploratory study with non-experimental groups. In: Climaco, J.,
Kersten, G., Costa, J.P. (Eds.), Proceedings on the 2008 Group Decision and
Negotiation Conference, INESC Coimbra, Instituto de Engenharia de Sistemas e
Computadores, Coimbra, pp. 95–96.

Akkermans, H., Vennix, J., 1997. Client’s opinions on group-model building: An
exploratory study. System Dynamics Review 13 (1), 3–31.

Andersen, D., Richardson, G., 1997. Scripts for group model building. System
Dynamics Review 13 (2), 107–130.

Bana e Costa, C.A., Ensslin, L., Correa, E.C., Vansnick, J.C., 1999. Decision support
systems in action: Integrated application in a multi-criteria aid process.
European Journal of Operational Research 113, 315–335.

Barcus, A., Montibeller, G., 2008. Supporting the allocation of software development
work in distributed teams with multi-criteria decision analysis. OMEGA 36 (3),
464–475.

Belton, V., Ackermann, F., Shepherd, I., 1997. Integrated support from problem
structuring through to alternative evaluation using COPE and VISA. Journal of
Multi-Criteria Decision Analysis 6, 115–130.

Belton, V., Stewart, T.J., 2002. Multiple Criteria Decision Analysis: An integrated
approach. Dordrecht: Kluwer.

Brown, J.R., MacLeod, N.D., 1996. Integrating ecology into natural resource
management policy. Environmental Management 20 (3), 289–296.

Budescu, D.V., Wallsten, T.S., 1985. Consistency in interpretation of probabilistic
phrases. Organizational Behavior and Human Decision Processes 36 (3), 391–
405.
Cavana, R.Y., Davies, P.K., Robson, R.M., Wilson, K.J., 1999. Drivers of quality in
health services: Different worldviews of clinicians and policy managers
revealed. System Dynamics Review 15 (3), 331–340.

Checkland, P., 1981. Systems Thinking, Systems Practice. Wiley, Chichester.
Checkland, P., 1999. Soft Systems Methodology: A 30-year Retrospective. Wiley,

Chichester.
Checkland, P., Poulter, J., 2006. Learning for Action: A Short Definitive Account of

Soft Systems Methodology and its Use for Practitioners, Teachers and Students.
Wiley, Chichester.

Checkland, P., Scholes, J., 1990. Soft Systems Methodology in Action. Wiley,
Chichester.

Conklin, J., 2006. Dialog Mapping: Building Shared Understanding of Wicked
Problems. Wiley, Chichester.

Cropper, S., 1990. Variety, formality, and style: Choosing amongst decision-support
methods. In: Eden, C., Radford, J. (Eds.), Tackling Strategic Problems: The Role of
Group Decision Support. Sage, London, pp. 92–98.

De Geus, A., 1988. Planning as learning. Harvard Business Review 66 (2), 70–74.
Doyle, M., Strauss, D., 1976. How to Make Meetings Work: The New Interaction

Method. Jove Publications, New York.
Eden, C., 1982. Problem construction and the influence of OR. Interfaces 12 (2), 50–

60.
Eden, C., 1986. Problem solving or problem finishing. In: Jackson, M., Keys, P. (Eds.),

New Directions in Management Science. Gower, Aldershot, pp. 97–107.
Eden, C., 1989. Operational research as negotiation. In: Jackson, M.C., Keys, P.,

Cropper, S.A. (Eds.), Operational Research and the Social Sciences. Plenum Press,
New York, pp. 43–50.

Eden, C., 1990. The unfolding nature of group decision support: Two dimensions of
skill. In: Eden, C., Radford, J. (Eds.), Tackling Strategic Problems: The Role of
Group Decision Support. Sage, London, pp. 48–52.

Eden, C., 1992. A framework for thinking about group decision support systems.
Group Decision and Negotiation 1, 199–218.

Eden, C., Ackermann, F., 2004. Use of ’Soft OR’ models by clients: What do they want
from them? In: Pidd, M. (Ed.), Systems Modelling: Theory and Practice. Wiley,
Chichester, pp. 146–163.

Eden, C., Radford, J., 1990. Tackling Strategic Problems: The Role of Group Decision
Support. Sage, London.

Eden, C., Sims, D., 1979. On the nature of problems in consulting practice. OMEGA:
The International Journal of Management Science 7 (2), 119–127.

Eden, C., Jones, S., Sims, D., Smithin, T., 1981. The intersubjectivity of issues and
issues of intersubjectivity. The Journal of Management Studies 18 (1), 37–
47.

Egen, G., 1973. Face to Face: Small Group Experience and Interpersonal Growth
Monterey. Brooks Cole, CA.

Fielden, D., Jacques, J.K., 1998. Systemic approach to energy rationalisation in island
communities. International Journal of Energy Research 22 (2), 107–129.

Franco, L.A., 2006. Forms of conversation and problem structuring methods: A
conceptual development. Journal of the Operational Research Society 57 (7),
813–821.

Franco, L.A., 2008. Facilitating collaboration with problem structuring methods: A
case of an inter-organisational construction partnership. Group Decision and
Negotiation 17 (4), 267–286.

Franco, L.A., Cushman, M., Rosenhead, J., 2004. Project review and learning in the UK
construction industry: Embedding a problem structuring method within a
partnership context. European Journal of Operational Research 152 (3), 586–
601.

Friend, J., Hickling, A., 1997. Planning Under Pressure: The Strategic Choice
Approach, second ed. Butterworth Heinemann, Oxford.

Friend, J., Hickling, A., 2005. Planning Under Pressure: The Strategic Choice
Approach, third ed. Elsevier.

Gough, J.D., Ward, J.C., 1996. Environmental decision making and lake management.
Journal of Environmental Management 48 (1), 1–15.

Hickling, A., 1990. ’Decision Spaces’: A scenario about designing appropriate rooms
for group decision management. In: Eden, C., Radford, J. (Eds.), Tackling
Strategic Problems: The Role of Group Decision Support. Sage, London, pp. 169–
177.

Hindle, T., Checkland, P., Mumford, M., et al., 1995. Developing a methodology for
multidisciplinary action research: A case study. Journal of Operational Research
Society 46 (3), 453–464.

Hodgkin, J., Belton, V., Koulouri, A., 2005. Supporting the intelligent MCDA user: A
case study in multi-person multicriteria decision support. European Journal of
Operational Research 160 (1), 172–189.

Hogan, C., 2002. Understanding Facilitation: Theory and Principles. Kogan Page,
London.

Howick, S., Ackermann, F., Andersen, D., 2006. Linking event thinking with
structural thinking: Methods to improve client value in projects. System
Dynamics Review 22 (2), 113–140.

Howick, S., Eden, C., Ackermann, F., Williams, T., 2008. Building confidence in
models for multiple audiences the modelling cascade. European Journal of
Operational Research 186 (3), 1068–1083.

Huxham, C., 1990. On trivialities in process. In: Eden, C., Radford, J. (Eds.), Tackling
Strategic Problems: The Role of Group Decision Support. Sage, London, pp. 162–
168.

Huxham, C., 1996. Group decision support for collaboration. In: Huxham, C. (Ed.),
Creating Collaborative Advantage. Sage, London, pp. 141–151.

Huxham, C., Cropper, S., 1994. From many to one and back: An exploration of the
components of facilitation. OMEGA 22 (1), 1–11.



500 L.A. Franco, G. Montibeller / European Journal of Operational Research 205 (2010) 489–500
Joubert, A., Stewart, T.J., Eberhard, R., 2003. Evaluation of water supply
augmentation and water demand management options for the City of Cape
Town. Journal of Multi-Criteria Decision Analysis 12 (1), 17–25.

Kahneman, D., Slovic, P., Taversky, A. (Eds.), 1982. Judgement Under Uncertainty:
Heuristics and Biases. Cambridge University Press, Cambridge, MA.

Kaner, S., 2005. Promoting mutual understanding for effective collaboration in
cross-functional groups with multiple stakeholders. In: Schuman, S. (Ed.), The
IAF Handbook of Group Facilitation: Best Pratices from the Leading
Organisation in Facilitation. Jossey-Bass, San Francisco, CA.

Kaner, S., 2007. Facilitator’s Guide to Participatory Decision Making. Jossey-Bass,
San Francisco, CA.

Keeney, R.L., 1992. Value-Focused Thinking: A Path to Creative Decision-making.
Harvard University Press, Cambridge, MA.

Khisty, C.J., 1995. Soft systems methodology as learning and management tool.
Journal of Urban Planning and Development 121 (3), 91–107.

Landry, M., 1995. A note on the concept of ‘problem’. Organization Studies 16 (2),
315–343.

Lane, D., 1992. Modelling as learning: A consultancy methodology for enhancing
learning in management teams. European Journal of Operational Research 59
(1), 64–84.

Lartindrake, J.M., Curran, C.R., 1996. All together now: The circular organization in a
university hospital. Systems Practice 9 (5), 391–401.

Matheson, D., Matheson, J., 1998. The Smart Organization: Creating Value Through
Strategic R&D. Harvard Business School Press, Boston, MA.

Miller, G.A., 1956. The magical number seven, plus or minus two: Some limits on
our capacity for processing information. Psychological Review 63, 81–97.

Mingers, J., Brocklesby, J., 1997. Multimethodology: Towards a framework for
mixing methodologies. OMEGA 25 (5), 489–509.

Mingers, J., Gill, A. (Eds.), 1997. Multimethodology: The Theory and Practice of
Combining Management Science Methodologies. Wiley, Chichester.

Montibeller, G., Franco, A., forthcoming. Multi-criteria decision analysis for strategic
decision making. In: Zopounidis, C., Pardalos, P.M., (Eds.). Handbook of
Multicriteria Analysis. Springer (ISBN: 978-3-540-92827-0).

Montibeller, G., Shaw, D., Westcombe, M., 2006. Using decision support systems to
facilitate the social process of knowledge management. Knowledge
Management Research and Practice 4 (2), 125–137.

Montibeller, G., Belton, V., Ackermann, F., Ensslin, L., 2008. Reasoning maps for
decision aid: An integrated approach for problem-structuring and multi-criteria
evaluation. Journal of the Operational Research Society 59 (5), 575–589.

Montibeller, G., Franco, L.A., Lord, E., Iglesias, A., 2009. Structuring resource
allocation decisions: A framework for building multi-criteria portfolio models
with area-grouped projects. European Journal of Operational Research 199 (3),
846–856.

Morton, A., Ackermann, F., Belton, V., 2003. Technology-driven and model-driven
approaches to group decision support: Focus, research philosophy and key
concepts. European Journal of Information Systems 12 (2), 110–126.

O’Brien, F., Meadows, M., 2007. Developing a visioning methodology: Visioning
choices for the future of operational research. Journal of the Operational
Research Society 58 (5), 557–575.

Ormerod, R., 1995. Putting soft OR methods to work: Information systems strategy
development at Sainsbury’s. Journal of Operational Research Society 46 (3),
277–293.

Ormerod, R., 1996. Putting soft OR methods to work: Information systems
development at Richards Bay. Journal of Operational Research Society 47 (9),
1083–1097.

Ormerod, R., 1998. Putting soft OR methods to work: Information systems strategy
development at Parabola. OMEGA 26 (1), 75–98.

Papamichail, K.N., Alves, G., French, S., Yang, J.B., Snowdon, R., 2007. Facilitation
practices in decision workshops. Journal of the Operational Research Society 58
(5), 614–632.

Phillips, L., 1984. A theory of requisite decision models. Acta Psychologica 56 (1–3),
29–48.

Phillips, L., 1989. People-centred group decision support. In: Doukidis, G., Land, F.,
Miller, G. (Eds.), Knowledge-based Management Support Systems. Ellis-
Horwood, Chichester, pp. 208–224.

Phillips, L., 2007. Decision conferencing. In: Edwards, W., Miles, R., Jr., von
Winterfeldt, D. (Eds.), Advances in Decision Analysis: From Foundations to
Applications. Cambridge University Press, New York, pp. 375–399.

Phillips, L., Bana e Costa, C.A., 2007. Transparent prioritisation, budgeting, and
resource allocation with multi-criteria decision analysis and decision
conferencing. Annals of Operational Research 154 (1), 51–68.
Phillips, L., Phillips, M., 1993. Facilitated work groups: Theory and practice. Journal
of Operational Research Society 44 (6), 533–549.

Plous, S., 1993. The Psychology of Judgment and Decision Making. Mc Graw Hill,
New York.

Poyhonen, M., Vrolijk, H., Hamalainen, R.P., 2001. Behavioral and procedural
consequences of structural variation in value trees. European Journal of
Operational Research 134, 216–227.

Richardson, G., Andersen, D., 1995. Teamwork in group model building. System
Dynamics Review 11 (2), 113–137.

Rosenhead, J., Mingers, J., 2001a. A new paradigm of analysis. In: Rosenhead, J.,
Mingers, J. (Eds.), Rational Analysis for a Problematic World Revisited: Problem
Structuring Methods for Complexity, Uncertainty, and Conflict. Wiley,
Chichester, pp. 1–19.

Rosenhead, J., Mingers, J. (Eds.), 2001b. Rational Analysis for a Problematic World
Revisited: Problem Structuring Methods for Complexity, Uncertainty and
Conflict. Wiley, Chichester.

Rouwette, E.J.A., Vennix, J.A.M., van Mullekom, T., 2002. Group model building
effectiveness: A review of assessment studies. System Dynamics Review 18 (1),
5–45.

Roy, B., 1993. Decision science or decision-aid science. European Journal of
Operational Research 66 (2), 184–203.

Royston, G., Dost, A., Townshend, J., Turner, H., 1999. Using system dynamics to help
develop and implement policies and programmes in health care in England.
System Dynamics Review 15 (3), 213–293.

Russo, J.E., Schoemaker, P.J.H., 1989. Decision Traps: The Ten Barriers to Brilliant
Decision-making and How to Overcome them. Simon and Schuster, New York.

Salo, A., Gustafsson, T., Ramanathan, R., 2003. Multicriteria methods for technology
foresight. Journal of Forecasting 22 (2-3), 235–255.

Schein, E.H., 1998. Process Consultation Revisited: Building the Helping
Relationship. Addison Wesley.

Schilling, M.S., Oeser, N., Schaub, C., 2007. How effective are decision analyses?
Assessing decision process and group alignment effects. Decision Analysis 4 (4),
227–242.

Schuman, S. (Ed.), 2005. The IAF Handbook of Group Facilitation: Best Practices from
the Leading Organization in Facilitation. Jossey-Bass, San Francisco, CA.

Schwartz, R., 2002. The Skilled Facilitator: A Comprehensive Resource for
Consultants, Facilitators, Managers, Trainers, and Coaches. Jossey-Bass, San
Francisco, CA.

Shaw, M., 1981. Group Dynamics: The Psychology of Small Group Behaviours.
McGraw-Hill, New York.

Shaw, D., Ackermann, F., Eden, C., 2003. Approaches to sharing knowledge in group
problem structuring. Journal of the Operational Research Society 54 (9), 936–
948.

Simon, H., 1957. Administrative Behavior: A Study of Decision Making Processes in
Administrative Organizations, second ed. McMillan, New York.

Ulengin, F., Topcu, I., 1997. Cognitive map: KBDSS, integration in transportation
planning. Journal of Operational Research Society 48 (11), 1065–1075.

Vennix, J., 1996. Group Model Building: Facilitating Team Learning Using System
Dynamics. Wiley, Chichester.

Walsh, M., Hostick, T., 2005. Improving health care through community OR. Journal
of the Operational Research Society 56 (2), 193–201.

Wells, J.S.G., 1995. Discontent without focus: An analysis of nurse management and
activity on a psychiatric inpatient facility using a soft systems approach. Journal
of Advanced Nursing 21 (2), 214–221.

Westcombe, M., Franco, L.A., Shaw, D., 2006. Where next for PSMs – A grassroots
revolution? Journal of the Operational Research Society 57 (7), 776–778.

White, L., 1996. Development options for a rural community in Belize: Alternative
development and operational research. International Transactions in
Operational Research 1 (4), 453–462.

White, L., 2006. Evaluating problem structuring methods: Developing an approach
to show the value and effectiveness of PSM interventions. Journal of the
Operational Research Society 57 (7), 842–855.

White, L., Taket, A., 1997. Beyond appraisal: Participatory appraisal of needs and the
development of action (PANDA). OMEGA 25 (5), 523–534.

Williams, T., 2008. Management Science in Practice. Wiley, Chichester.
Williams, T., Ackermann, F., Eden, C., 2003. Structuring a delay and disruption

claim: An application of cause-mapping and system dynamics. European
Journal of Operational Research 148 (1), 192.

Winter, M., 2006. Problem structuring in project management: An application of
soft systems methodology (SSM). Journal of the Operational Research Society 57
(7), 802–812.


	Facilitated modelling in operational research
	Introduction
	Modes of consultancy engagement
	The expert mode in OR interventions
	The facilitated mode in OR interventions

	Facilitation as an intervention approach
	Facilitated modelling
	The process of facilitated modelling
	The nature of facilitative models
	Outcomes of facilitated modelling
	Skills of the facilitative modeller

	Types of facilitated modelling
	Intervention design issues and implications for practice
	Conclusions and directions for future research
	Acknowledgement
	References


