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Project Management has gained in importance over the last few decades and it is increasingly common in
many types of organisations. Today there is a concern over the relevance of the more conventional project
management approaches to problems that are increasingly complex and constrained and involve large numbers
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involvement using Hierarchical Process Modelling methodology.
Journal of the Operational Research Society (2010) 61, 893–904. doi:10.1057/jors.2010.12
Published online 14 April 2010

Keywords: project management; problem-structuring methods; Hierarchical Process Modelling; stakeholder engagement

Introduction

Project management has had considerable attention in the
OR literature (Tavares, 2002; Minarro-Viseras et al, 2005).
The contribution of traditional OR to the subject is mainly
concerned with techniques and tools to understand how the
activities involved in fulfilling project can and should be
handled in an efficient way, given the (often limited) resources
at hand. Research has been focused on overcoming one or
more of the practical problems caused by the simplicity of
the original techniques (Tavares, 2002).

Projects seem to have become increasingly common in all
kinds of organisations (Mawby and Stupples, 2002; Olsson,
2007). They are, in the main, large, complex and constrained
and may involve large numbers of interested parties and
professional and technical disciplines. Thus, the ‘front-end’ of
project management is vitally important (Smith et al, 2008).
However, much of the literature report this as essentially a
process of systematically applying Cited Path Analysis (CPA)
or Project Evaluation and Review Technique (PERT), and
the descriptions of practice rarely appreciate the complexi-
ties that may constrain a project. It has also been argued that
the underlying theory of traditional project management is
obsolete (Koskela and Ballard, 2006). The foundations are
based in a rational discourse and in hard systems engineering
(Williams, 2002). Thus, there is increasing concern over the
relevance of conventional project management to problems
of a complex nature.
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This paper will provide some reflections and a case study
on using a problem-structuring method (PSM) as a form of
intervention that can provide a balanced attention to both
the process, practice and the content of project management.
This view is in light of a research that suggests that there
may be a major role for problem-structuring methods (PSMs)
in the field of project management, particularly at the front-
end of projects, where objectives are often unclear and where
different stakeholders have differing aims (Winter, 2006).

Managing projects is complex and there is now a
burgeoning literature that connects PSMs, including causal
mapping and Soft Systems Methodology (SSM), with project
management (Williams et al, 1995, 2001; Howick and Eden,
2001; Winter and Checkland, 2003). This paper will describe
what role PSMs can play. In order to demonstrate the utility
of this view, the paper is structured as follows. First, a brief
background to project management and problem structuring
is provided, followed by an exploration of the links between
them. After, we introduce Hierarchical Process Modelling
and we describe a case-study using it as an example of
a problem-structuring approach to project management.
Finally, we discuss the implications our work.

Background

In dealing with complexity, uncertainty and ambiguity about
the difficult socio-economic environment, organisations have
been increasingly using projects to achieve their strategic
objectives (Atkinson et al, 2006). Project management has
thus gained in importance in supporting strategic develop-
ments (Williams, 2002). Project types differ widely from
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routine construction projects through to blue sky research and
development. Much professional and managerial work is also
project based. In practice, the management of projects is often
found to be quite difficult, and as such requires the develop-
ment of distinct technical skills and the adoption of a separate
management philosophy (Morris, 1997; Aritua et al, 2009).

It has been highlighted that while project management is
a relatively young discipline it has rapidly evolved into a
diverse field (Turner, 1999; Williams, 2002). New develop-
ments include the furthering of the concept of project control,
which is the incorporation of process-based management and
dealing with decision makers at the early stage of the project.
This has been driven by the use of Agile Project Management
approaches founded on a process view of stakeholder collabo-
ration (Chin, 2004; Highsmith, 2004; Augustine, 2005), which
contrasts sharply with the traditional approach. A project is
thus seen as a series of relatively small tasks conceived and
executed as the situation demands in an adaptive manner,
rather than as a completely pre-planned process (Augustine,
2005).

Because a project is a unique programme of work it
often involves uncertainty and, as such, different types
of projects involve different levels and types of uncer-
tainty (Shenhar, 2001; Atkinson et al, 2006). The classical
approach to this problem is to focus on the uncertainty
of the length of time that a project task will take and its
exact resource needs, which can only be estimated ex ante
(Tavares, 2002). In addition, if resources are not avail-
able when needed, then substantial costly delays can result
(Hameri and Heikkila, 2002). It is found that uncertainties
within projects are subsumed within the ever changing flux
of complex issues of managing projects, and there is an ever
growing emphasis on the process of dealing with complex
situations through stakeholder involvement (Atkinson et al,
2006).

While, theoretically, stakeholder engagement of the kind
necessary in order to generate an understanding of the uncer-
tainties inherent in projects should be possible, a series of
barriers to stakeholder involvement have been identified.
Ideally, there would be a systematic transfer of experience
and knowledge gained from previous projects that could be
applied to subsequent projects (Pinto et al, 1993). Common-
alities could be sought through a methodical process focused
on the knowledge of the stakeholders. The reality, however,
is somewhat different. Rarely is time and resource allocated
to front-end project reviews, and where this does occur, the
reviews, take the form of a brisk overview that has limited
application for the projects (Anderson and Merna, 2003;
Kumaraswamy et al, 2004; Winter, 2006). Thus, knowl-
edge tends to remain tacit and is transferred as experience
of the individuals employed. In addition, there may well
be knowledge of a specific issue or type of problem that
resides somewhere in the organisation but the ability to iden-
tify and access that knowledge is limited by the ability and
willingness of the individuals allocated to manage a project

(Anderson and Merna, 2003). There are many managerial
aspects of projects that are common. Some are so ubiquitous
as to be applicable to any kind of project delivering any
kind of product or service. Stakeholder engagement could
be a means of unlocking these. Thus, careful consideration
needs to be given to clarifying project objectives, goals and,
importantly, the roles and responsibilities of all participants
and stakeholders (Smith et al, 2005, 2008; Robertson and
Williams, 2006).

Another issue is that the rationalistic view of project
management has come under criticism (Crawford et al, 2003;
Winter and Checkland, 2003; Winter, 2006). It is assumed
that behind the decision to initiate a project there is supposed
to be a well thought-out strategy, against which the outcome
of the project can be objectively evaluated. However, in prac-
tice, projects can be initiated for many and sometimes unclear
reasons, undertaken with the practice in mind rather than
the outcomes, and pursued despite environmental changes
that leave the project objectives obsolete or even undesir-
able (Anderson and Merna, 2003). It is being increasingly
recognised that decisions and actions are neither necessarily
sequential nor mutually coherent. Recently, systems thinkers
have contributed to this debate (Mawby and Stupples, 2002;
Achterkamp and Vos, 2007; Lyneis and Ford, 2007). In
particular, research in this area has encompassed SSM (see
Costello et al, 2002; Mawby and Stupples, 2002; Winter and
Checkland, 2003; Yusuf et al, 2004; Winter, 2006), systems
dynamics (Lyneis and Ford, 2007) and sense making (Weick,
2001) to address organisational, behavioural and political
issues affecting projects and the environment within which
they operate.

Another major issue with viewing project management
from a traditional perspective is that the project is seen as
a tool or a means for attaining ends at higher levels in the
system. This is a view that corresponds to the classic notion
of the organisation as a machine (Keys, 1991; Morgan, 2006),
a view that has been surprisingly persistent in the field of
project management. However, in explaining the existence of
the project in terms of its inputs and outcomes, the real reasons
for initiating it might be overlooked, as well as the motives for
the participation of the individuals in the project organisation.
In light of this, soft systems thinking has been suggested as
being more appropriate in dealing with ‘managing’ projects,
that is, rather than focusing on the technical process of the
projects, an emphasis on the social aspects of managing
the complexities inherent in projects is vitally important
as well (Winter and Checkland, 2003). The next section
explores more generally the link between PSM and project
management.

PSMs and project management

There is a growing concern over the relevance of conventional
project management to problems of a complex nature. This
situation can be characterised by the involvement in projects
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of a large number of interested parties and professional and
technical disciplines. Thus, dealing with stakeholder involve-
ment is crucial to projects and project management. The char-
acteristics of the situation can be described as follows (Eden
and Ackermann, 1998; de Vreede and Dickson, 2000):

• Complexity: The design problem involves complex systems.
No single person can understand all aspects, issues and
variables of such an intricate problem.

• Diversity: A group of stakeholders of a project is more
capable of dealing with shortcomings in a project than an
individual.

• Acceptance: The processes and their outcomes have a better
chance of being accepted, because the stakeholders to be
affected by them are involved in the design.

• Interest: The stakeholders of the project usually have a
strong vested interest in the design of the processes of
delivery and their outcomes, therefore it is appropriate to
involve them in an appropriate way that leads to shared
understanding.

The fact that it appears to be an imperative to involve stake-
holders in a project or intervention does not mean that this is
very easy to do (Smith et al, 2005, 2008). On the contrary,
serious stakeholder involvement takes a lot of time and effort
(Eden and Radford, 1990). It may even slow the process down,
because many opinions have to be heard and worked into an
outcome that is acceptable. In this respect, technologies such
as PSMs (Mingers and Rosenhead, 2001, 2004) may offer
assistance.

PSMs are characterised as a family of methods supporting
decisions by groups of diverse composition within a complex
environment to agree to a problem focus and make commit-
ments to a series of actions (Mingers and Rosenhead, 2001).
They are usually applied to unstructured problems charac-
terised by multiple actors, multiple perspectives, conflicting
interests and high levels of uncertainty and can often
involve models as transitional objects to aid the decision-
making process (Eden and Ackermann, 1998; Mingers and
Rosenhead, 2001; Pidd, 2007). PSMs are believed to dramat-
ically improve group productivity and efficiency (see eg
Nunamaker et al, 1989). Demonstrating their efficacy is diffi-
cult (White, 2006, 2009). However, it appears that groups
using PSM are often very satisfied (Dennis and Gallupe,
1993; Nunamaker et al, 1997) and achieve high-quality
results (Shaw et al, 2001, 2002).

While there is still a dearth of detailed examples on the use
of PSMs in project management, there are some signs of an
emerging literature. The research suggests that there is role
for PSMs in the field of project management. For example,
there has been a focus on situations wherein projects objec-
tives are often unclear and where different constituencies
have conflicting aims (Ackermann et al, 1997; Smith et al,
2008). Complex, unstructured problems are characterised by
uncertainty and diverging perceptions. The main focus has

been on the need to consider different risks as well as to
recognise different uncertainties, particularly where problems
are unstructured, and where no clear problem formulation
exists (Ackermann et al, 2007). Because different stake-
holders may hold different perceptions about the problem and
knowledge is uncertain, interactions between stakeholders
are necessary to formulate a joint problem and its solutions
(Shaw et al, 2003; Ackermann and Eden, 2005). Uncertainty
might result from a lack of knowledge, but also because
different people interpret and value information differently.
Thus attention paid to different stakeholders’ perceptions,
knowledge issues, objectives and resources are crucial.
Ideally, the outcome of problem structuring is ‘negotiated
knowledge’ (Eden et al, 2000; Williams et al, 2003). This is
knowledge that is agreed upon and valid.

There is also a contribution to theories on learning in
projects (Williams, 1999, 2008; Howick and Eden, 2001,
2007; Mawby and Stupples, 2002; Williams et al, 2003;
Achterkamp and Vos, 2007; Lyneis and Ford, 2007), in
particular in theorising on how project work may cause
learning at the organisational as well as the individual level,
and how this learning can be made useful to the organisation
in subsequent projects (Schindler and Eppler, 2003).

PSMs have also been used to explore defensive behaviours
in project management (Ackermann and Eden, 2005), and
causal mapping support has been used to visualise and
comprehend client value in projects (Howick et al, 2006)
and for forensic analysis of projects (Ackermann and Eden,
2005). An important aspect of the work is to demonstrate
the value of getting data to support qualitative variables, in
particular, using system dynamics modelling building (Eden
et al, 2000; Lyneis and Ford, 2007).

In sum, paying attention to, and working with stakeholders
is likely to have an influential effect on the feasibility of
managing projects and thus on the long-term strategy of
organisations. PSMs can help, by developing a shared view
of a problem through some form of explicit modelling. The
negotiated structure becomes the basis for further conver-
sations. Implicit to the approach is an assumption that the
stakeholders share and build their knowledge about the
project domain.

Hierarchical Process Modelling and PSM

The basis for this section is to introduce a methodology for
managing projects. Hierarchical Process Modelling (HPM)
draws on systems theory and cybernetics (Beer, 1959;
Jackson, 1993, 2001; Lutterer, 2005; Potocan et al, 2005;
Stephens and Haslett, 2005). The method has developed
with more than a decade of applications in various settings,
including oil exploration, flood defence systems, asset
management and performance management (Davis and Hall,
1998, 2003; Hall et al, 1998; Davis et al, 2007; Marashi
and Davis, 2007). It has been observed to be a powerful and
robust method for dealing with a multitude of socio-technical
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processes in various levels of detail in these situations (Davis
et al, 2007). The procedures for stakeholder engagement
were developed in the light of these projects over the years.
Interestingly, although the work started over 10 years ago,
much of what emerged is in line with the way other PSMs
have developed (Mingers and Rosenhead, 2001). Indeed, this
is reflected in the extent to which other similar work is refer-
enced in this section. Below, a description of Hierarchical
Process Modelling is given.

Hierarchy

There is a long history of systems thinking in the management
sciences and problem structuring (see Jackson, 2001, 2006).
The relevant concept of systems thinking and cybernetics here
is that a hierarchy is constructed of ‘wholes’ that are built up
of smaller entities that are themselves wholes; each level in
the hierarchy defining the level of description of the system.
The hierarchically organised whole, having emergent prop-
erties, is able to survive in a changing environment if it has
communication and control in place (Beer, 1979; Espejo and
Harnden, 1989; Mingers, 1997; Nechansky, 2008).

Koestler’s work extends systems thinking and cybernetics
through his analysis of hierarchies and stable intermediate
forms in both living organisms and social organisations
(Koestler, 1976). He claimed that, although it is easy to
identify sub-wholes or parts, wholes and parts in an abso-
lute sense do not exist anywhere. He proposed the notion of
holon to describe the hybrid nature of sub-wholes and parts
within in vivo systems. From this perspective, holons exist
simultaneously as self-contained wholes in relation to their
sub-ordinate parts, and dependent parts when considered
from the inverse direction. It means that the Holons should
be able to transfer information among themselves and retain
their identity and performance under changing circumstances
(Koestler, 1976). In this way, a system can be defined as an
entity that maintains its existence and functions as a whole
through the interaction of its parts. In much the same way,
Checkland (1999) preferred to use the word ‘holon’ rather
than ‘system’, for it highlights a distinctive approach to
investigating a social situation.

A system is not only a composition of unity out of diver-
sity, but also a composition of internal diversity out of unity
(Morin, 1974, 1992, 1999). In this way, we can begin to see
a way of capturing the complexity of an organisation and
even a project. Hierarchy gives a handle on complexity, emer-
gence allows the social functioning of the organisation to be
captured and communication takes the form of strategy down,
and consequences up, while control begins to touch on the
issues of project management.

On the basis of our work exclusively with organisations,
we see that a very detailed description at the lower levels
of the hierarchy may be used in order to execute detailed
processes, but this is in light of addressing the system at
higher levels of granularity at the same time, and indeed at all

levels at the same time, to ensure an interconnected systems
overview.

Process

One of the direct consequences of a systemic view is the
recognition of the notion of ‘process’ (Checkland, 1998;
Checkland and Winter, 2006). Modern systems thinking
puts emphasis on process because, rather than following a
predefined structure, allowing a process to take place can
lead to innovative behaviours (Jackson, 2003). Processes
can be defined at different levels of definition to give a
continuous spectrum in a hierarchically structured model
(Figure 1). Within a complex system, evidence of perfor-
mance must propagate upwards from the lowest levels to
network management levels. On the other hand, organisa-
tional targets must be cascaded down to the level of opera-
tors. Process modelling can also provide an ideal foundation
for project management, as recognised by Remus and Schub
(2003) and Tuggle and Goldfinger (2004).

All the various concepts of a process, be it a business
process, a software process or a natural process, can be seen
as instances of a general view of process, as a purposeful
activity. In fact, Blockley argues that it is even possible to
see a product as a process because it serves a purpose and
interacts with its environment (Blockley, 1999). Conventional
process modelling focuses on the flow from one purposeful
activity to another, whereas in the hierarchical representation
discussed here the emphasis is on a snapshot of the organ-
isation and its health in terms of past, current or projected
process performance.

Given the wide range of applications and tools already in
the market for process modelling, it is important to clarify
the scope of process modelling within the context of this
paper. The term process model is used here to refer to a
hierarchically structured set of wholes and parts (Holons)
that together transform a ‘purpose’ to the ‘purpose met’. The
emphasis is on the modelling of components and process
inputs, outputs and control loops. Our representation of
process is a multi-level snapshot of activities of a system or a

Figure 1 An example of two layers in a process hierarchy
showing how the lower level is simply an expansion of the idea
of the higher level.
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project where details are hidden in the process attributes for
more clarity and easier navigation. The focus here is on those
processes that contribute to the achievement of the systems
objectives, by providing the support needed by top-level
processes from lowest levels while passing the objectives and
drivers from top to bottom. Further, the vertical links between
the processes represent a decomposition. In other words a
secondary level is simply the primary level expanded. This is
done using the question ‘how?’—‘How is that process made
to work?’—which provokes an answer ‘By executing a series
of lower level processes’. The decomposition can be checked
by asking the question ‘Why?’ in which case the level above
should answer that question.

The above is an attempt to establish the case for using a
hierarchical process model made up of singular nodes (the
processes) and links (the decomposition of the processes) as
a method for use in project management. It is worth repeating
here that the value of using process is that all issues can
be treated in the same language, whether ‘hard’ technolog-
ical issues or ‘soft’ people issues. In practice, models are
built through stakeholder engagement, which we will describe
below, and in detail using a case study in the next section.

Modelling

The next aspect is to be able to discover and communicate
an understanding of how well a project is performing. This
is the integration of performance of the project with process.
The information for the ‘health’ of a project can come from
a myriad of sources, so the system behind the picture has
to be able to take in and integrate information from those
sources, whether it be hard in the form of automatically gener-
ated numeric data, through statistics to linguistic expressions
of expert opinion or subjective judgement. This last point
is important. Subjective judgement is often frowned upon in
measurements systems, but in reality the great majority of
successful significant organisational decisions are based on
such, and our systems need to be able to take that in and
make it explicit. The method of capture and integration will
be explained below but we shall first deal with the resulting
display.

The information we gather about performance will always
have uncertainty associated with it. Historically, there have
been three different reactions to this: ignore and use a deter-
ministic view, use a very simple two, three or five-point
scoring system visualised with traffic light displays or go to
probability theory. We suggest a middle way. Using methods
derived from Theories of Evidence, an Italian flag is used to
display the degree of confidence in the success of the process
looking backward or forward (Dempster, 1967).

Each process within the model has a graphical perfor-
mance indicator in the form of an Italian flag (figure of merit)
attached to it (see Figure 2), which summarises the state of
the process. The green signifies the evidence that suggests
that the process is on course to be successfully delivered, the

Figure 2 A diagram of a process box for a Hierarchical Process
Model showing the use of an Italian flag.

red the evidence suggesting the process will fail in meeting its
objectives and the white the lack of evidence. A completely
white flag means complete lack of information. This method
allows the combination, within a single figure of merit, of all
past evidence of performance with any evidence predicting
future performance (in both cases positive: green or negative:
red) to provide a report on the current status concerning the
delivery of the objectives of any particular process. Not only
this, it also captures the uncertainty inherent from a lack of
evidence either way. In this way, the operation of individual
processes can be managed according to the figure of merit, as
well as the information being available to be cascaded up the
process model to give an overview of the state of health of the
organisation through an underlying probability calculus. The
full details of this propagation system are given in Davis and
Hall (1998, 2003) and Hall et al (1998). However, it should
be noted that the system has the facility to weight the contri-
butions from each process to its parent process and to deal
explicitly with the interdependencies between processes—an
issue of significance raised earlier.

The interest here is partly because in some of the elic-
itations of performance, subjective judgement is captured,
but also it deals with the issues of stakeholders grappling
with the problems of expressing probabilities. As with other
PSMs, the use of graphical representation (the Italian flag) is
preferred because of the problem of probability elicitation as
verbal or numerical estimates (Teigen, 1983). Stakeholders
who are not used to using numbers may prefer to give verbal
descriptions, but the translation of the verbal descriptors
back into numbers is very problematic, and indeed verbal
and numerical probabilities may activate different proba-
bility concepts. The authors have found in their research that
asking for graphical input of data provides a valuable middle
ground, avoiding the connotations of verbal descriptors asso-
ciated with an individual’s mental models while also avoiding
a reliance on numbers. This idea becomes even more impor-
tant when we consider the lack of completeness in evidence;
there is considerable difference between evidence that is
balanced when there is a large amount of evidence and when
there is little evidence. One represents conflict and the other
ignorance.
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Figure 3 Performance functions used in the creation of Italian flags in the Hierarchical Process Model.

Figure 4 A part example of a Hierarchical Process Map.

Now these ‘figures of merit’ can be constructed from any
kind of performance measurement information, numeric or
linguistic, representing qualitative or quantitative data. They
are translated into a common language using performance
functions. Examples are given in Figure 3 of some stan-
dard performance functions showing how input values can be
mapped against the target set by the shape of the performance
function onto an Italian flag. It is worth noting that in these
examples, the target is not just a step function or cut-off point
but has a degree of sophistication that communicates more
effectively the intention behind the target. In both cases here
the target itself has a degree of uncertainty associated with it.

Linguistic inputs are handled by a standard five-point fuzzy
mapping (Davis and Hall, 2003). Where a particular process

has multiple performance indicators these are mapped and
weighted to produce an overall figure. The resulting picture
shows the individual performance of detailed processes and
the way they all contribute to the health of the whole as shown
in the part model in Figure 4.

Practice of HPM methodology

As stated earlier, these ideas have developed with more than
a decade of applications. The act of identifying the processes
is a vital part of the value of the approach. Several different
hierarchies can be built until one emerges that is perceived to
be robust enough and practical for the task in hand. There will
inevitably be an element of judgement in the development of
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model structure, since the criteria for model decomposition are
open to different interpretations. It is important to recognise
that there is no ‘right answer’ to this process of decomposition.

Thus paying attention to, and managing, the stakeholders
is likely to have an important effect on the management of
the project. This is achieved through working with the stake-
holders in a way that appreciates the different expert judge-
ments. It is also believed that the most successful approach
has been to use a ‘high performance team’ to build and test
models until the client is happy that the model is robust and
reflects their view of the world (see also Eden and Radford,
1990). Value can indeed be added by asking different stake-
holders to develop decompositions from their own world-
view. Although different levels and branches of the systems
hierarchy tend to be best studied by different stakeholders,
care should be taken that these different demarcations do not
inhibit multi-stakeholder working. Finally, through working
with a diagrammatic format with the stakeholders it is possible
to reveal their assumed structures of the problem. This can be
achieved by adopting procedures that enable the stakeholders
to make the most of their knowledge, while also providing
a reasonable way of conducting difficult conversations (see
Eden and Ackermann, 1998). The case study below elaborates
the points made in this section.

Case study evidence of HPM in action

HPM as a problem-structuring method was adopted by a
consortium of suppliers to a public sector client on a project
to deliver a change programme to help implement effective
processes for the management of subcontracts internally to
the client, so that the outcomes of the individual subcontracts
were aligned to the overall needs of the client. The approach
was suggested due to the early recognition by the project
management team (one of the members of the consortium) of
the difficulties: first in clear articulation and common under-
standing of the clients needs, and second in ensuring that
the output of the individual suppliers was properly aligned to
these needs, given the likely interdependencies between the
outputs and their independent production. In this instance, the
approach was used specifically to aid project management,
both in terms of work allocation as well as project manage-
ment. Prior to development of the hierarchical process model,
the client was introduced to the technique by the project
management team. This enabled buy-in to the approach by the
client to be secured, as well as allowing the client to become
accustomed to the approach ahead of the workshop, facili-
tating their own preparation. It has to be recognised that the
buy- in occurred primarily due to the level of trust between the
project management team and the client, based on previous
work.

The model was developed during a 1-day workshop that
involved a participant each from five of the six consor-
tium members, three client participants and two facilitators
from the sixth member of the consortium, who it had been

previously agreed would take responsibility for managing
the overall delivery programme for the project (the project
management team mentioned earlier). This was followed by
a half day session attended by the client and project manage-
ment team to refine and ensure the robustness of the model
for delivering the objectives, as well as to allocate discrete
work packages. Finally, the development was completed with
a presentation of the model and allocations of work back to
the consortium members by the client.

Instead of the customary project inception meeting, the
project was begun with the completion of a 1-day facili-
tated workshop. The session began with an articulation of the
purpose and method, and agreement by all of the rules of the
workshop.

The purpose of the workshop was to articulate the objec-
tives of the client for the project and to develop a process
model of how the objectives would be met by the suppliers
using the hierarchical process modelling technique. As part of
this discussion, the method was also described using language
that both the client and participants would all be comfortable
with.

The rules were that

1. the client was the ultimate arbitrator on all decisions;
2. no process was beyond consideration, but inclusion in the

model required reasoned justification, subject to rule 1;
3. conflicts in perspective were to be discussed with the aim

of resolution to the best position, but were subject to
rule 1;

4. the consortium members would all receive approximately
equally valued work packages. (This last, to negate
attempts to manipulate the model in order to favour any
one supplier.)

The importance of articulating a clear purpose and method,
and highlighting the rules of development cannot be underes-
timated. By describing the purpose of the exercise in conjunc-
tion with the method, the facilitators could underline the value
and logic of the approach to the participants and explain how
this would deliver the purpose. At this point, initial concerns
on the part of the participants could be surfaced and addressed
(or deferred where appropriate). This served two purposes,
first to ensure the suppliers that the client was happy with the
approach, and also to begin to secure engagement. Agreement
to the rules was also essential, as these provided a foil for
dealing with tensions that inevitably arise during the course
of such a model building, and provided everyone with clear
protocol for how decision making was to be managed.

With the rules agreed, the facilitators (project management
team) began the first exercise of the day.

The first exercise comprised an articulation of the client’s
overall objectives for the project. This was completed as a
short presentation by the client, which had been preprepared.
During the presentation, the facilitators noted specific words
that were perceived to be important, and the consortium parti-
cipants challenged the client in order to gain clarification on
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meaning and motivation. Once complete, the entire group
discussed an appropriate encapsulation of the overall objective
as a process, to represent the top box of the model. Through
this discussion, both the clients and the consortium partici-
pants developed confidence as to each other’s understanding
of the overall objective of the project, and began the impor-
tant process of aligning their thinking towards this as a deliv-
erable. As part of this exercise, the facilitators also noted any
processes that were not included as part of the encapsulation
of the objectives, but which might represent enablers of the
overall objective.

The next exercise began with individual brainstorming of
the processes required to deliver the top box. Each member
of the workshop wrote processes on post-it-notes and placed
these below the top box on a wall. In order to help with this,
the facilitators highlighted that in determining what show
goes below the top box, participants should ask themselves
‘how’ the top box could be achieved. This was completed
individually in an attempt to avoid group thinking in the
initial brainstorming (inevitably however, this could not be
completely avoided as all post-it-notes were available to read
during the session). During the refreshment break, the facilita-
tors sorted these into categories by similarity. The group then
came back together to agree the second-level processes that
would deliver the top box. This was completed as a discus-
sion of what was necessary and sufficient in order to deliver
the top box. Seven processes were agreed upon (one of which
being project management). During this process, there were
a number of conflicts of opinion that were resolved through
discussion, with only one such conflict requiring arbitration
by the client. This turned out to have been a misinterpretation
of the objective on the part of one of the participants and
resolution was perceived by the facilitators to be amicable.
This process further strengthened the trust between the
members of the group, as conflicting opinion was specifically
drawn out by the facilitators and resolved head on. Further,
greater understanding of the overall objective was achieved
by comparing the perspectives of the client to those of the
suppliers, something again specifically undertaken by the
facilitators.

The final exercise carried out before lunch was to deter-
mine which of the second-level processes would be assigned
to which supplier (thence acting as their top box for the after-
noon exercise). This was again completed in discussion, with
the suppliers nominating themselves for particular processes,
and the client having the final say on which processes
went to which supplier. The project management process
was excluded from this exercise, and the processes were
assigned one to each supplier, with one supplier receiving
two processes. Rule 4 was reiterated at the start of this
exercise. Although some processes were seen to be more
desirable than others, the necessity of each to the delivery of
the overall project meant that none of the participants were
perceived to be dissatisfied with their allocation by either the
facilitators or the client.

The afternoon session was split into two, the first part for
each supplier to determine further levels of the process map
and the second for group discussion of the contribution of
each supplier to the overall picture as well as reflection on
the completed model. In order to support the development of
the supplier’s processes, each was assigned a partner (from
the clients and facilitators) that acted as a sounding board as
well as providing appropriate challenge to the logic of the
developing picture. Although the suppliers were very much
in the lead in the afternoon model development session, the
inclusion of a partner helped with the development of ideas,
as well as ensuring satisfactory understanding and adoption
of the approach.

The second session of the afternoon began with a presenta-
tion of the new levels of the model by each supplier, coupled
with constructive challenge by the audience. Additions were
made to the model where appropriate. However, where this
differed from the morning session, was that each supplier was
given the final say as to whether additions were made to their
levels of the model. This led to some lively debate between
the suppliers, but it was felt that it strengthened the robust-
ness of the lower levels of the model. Both the client and the
facilitators played a back seat during this part of the model
development, the facilitators only interceding when progress
was unduly slowed or resolution was looking difficult.

Finally, after a refreshment break, during which all partici-
pants were asked to reflect on the developed model, the partic-
ipants were asked to surface any reservations that they still had
about the model. This allowed the facilitators to note where
the model required further development to satisfy the under-
standing of the group, where particular risks might exist and
where any disagreements existed as to the validity or robust-
ness of the model.

Reflecting on the day’s exercises it was noted that not only
had the delivery processes of the project been mapped and
aligned to the overall objectives, but also a shared under-
standing among the group and across the project of what was
required had been achieved. In addition, the way the exercises
had been designed meant that the objectives were the clients
and the method of delivery the suppliers, in other words that
the client had articulated why he wanted the project completed
and the supplier how it was to be completed, ensuring align-
ment between how and why.

In addition to providing a shared understanding among the
major stakeholders of the project, the model that was produced
was also used by the client as a tool to aid with the allocation
of the work to the members of the consortium. At a post work-
shop half day session the project management team and the
client further reflected on the fitness for purpose of the model,
making only very minor amendments. After this, a rough
costing exercise was conducted by the client and the project
management team for the overall delivery of the project. Using
these rough estimates and the model, discrete work pack-
ages were assigned to each supplier. In order to minimise
complexity, work was grouped and allocated according to
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the higher levels of the hierarchy. However, this was not
always possible due to resourcing issues and capabilities of the
suppliers. Where this was not possible, management respon-
sibility for delivering higher levels of the hierarchy was allo-
cated as appropriate. This ensured that the suppliers retained
responsibility for managing the interdependencies between
the discrete work packages, while being able to deliver their
individual projects free from the retarding effects of continual
‘referral to committee’ for decision-making purposes.

In addition to work allocation, the approach also allowed
the project management team to clearly articulate the inter-
faces between stakeholders, both supplier to supplier and
supplier to client. Combined with a shared understanding,
this helped to maintain effective communication during the
process of project delivery.

Finally, the project management team and the client agreed
project outcome measures according to the top two levels of
the model; these are discussed later in the context of project
performance management.

The final model and the allocations were presented to the
consortium by the client, and each supplier was asked to
present a quote for delivering their work package. It was
highlighted that the quotes were to include allowance for the
interfaces that had previously been identified by the project
management team according to the splits in the work pack-
ages, as well as between the suppliers and the project manage-
ment team. As part of developing these quotes, each supplier
was offered a follow-up workshop with the project manage-
ment team to further develop their parts of the model. Three
out of five of the suppliers took up the offer, the other two
developing their parts of the model without the support of
the project management team. The quotes were negotiated
between individual suppliers and the client, and the delivery
of the project proceeded. It was managed using the completed
model by the project management team on behalf of the client.

In completing the picture of how the client needs were
to be met, it was recognised that the model incorporated a
number of assumptions, most especially in terms of the links
between levels. Given the client and consortiums reliance on
the approach for the management of the successful delivery
of the project, it was identified that these assumptions consti-
tuted a major risk to the success of the project. With this in
mind, performance measures were designed in consultation
between the project management team and each supplier at a
number of levels of the hierarchy. In addition to the outcome
measures mentioned earlier, these measures could be used in
two ways. First to test whether the assumptions outlined above
held true, that is, to test the logic of the hierarchical structure,
and second, to manage the delivery milestones of the project
in combination with conventional project management tech-
niques. The logic behind the propagation of evidence up the
hierarchy was left to the project management team, as they
retained overall responsibility for delivering the project.

Finally, in a discussion during the close-out meetings at
the end of the project, it was perceived by both the client and

the members of the consortium that the successful delivery of
the project, both on time and under budget, had been signifi-
cantly helped by the HPM approach adopted. In particular, it
was felt that the shared picture was useful for quickly famil-
iarising new members of the delivery team, for helping with
communication between stakeholders, for providing line of
sight between the discrete work packages and the overall
objective, and for managing the interfaces between the stake-
holders delivering the discrete work packages.

Discussion

A number of lessons had been learnt from this project and
from past experiences of producing hierarchal process models.
These are worth highlighting here.

The first key lesson concerns the importance of trust. In
this instance, the client and suppliers had worked with each
other on numerous occasions in the past, and a level of trust
had been built between the members of the consortium and
between the consortium and the client. If this trust had not
already existed, the project management team would have
been keen to instigate pre-workshop meetings with each of
the participants individually, in order to establish a relation-
ship and identify where tensions, power struggles and syner-
gies might exist. Without an appropriate level of trust between
participants, it is likely that suspicions as to personal agendas
would have damaged the possibility of producing a reliable
model of the problem situation. To further prevent this situa-
tion arising, the project management team went to great length
to identify the roles of each of the three participating groups
(Suppliers, Client and Project Management Team) in deliv-
ering the project, and reiterating that all agendas were aligned.

The second lesson that was brought to bear in this situation
was the important role of the facilitators (van den Herik and
de Vreede, 2000; de Vreede et al, 2002). Drawing on expe-
rience of completing Grounded Theory investigations, the
facilitators had to negotiate a number of situations of conflict
while ensuring that viewpoints were properly elucidated
and thence captured. This required ensuring transparency
in discussions and was brought about through the use of
non-leading questions, and the rewording or clarification of
any challenge from the participants that were not immedi-
ately construed as constructive to the model building. This
process was extremely intellectually intensive, necessitating
a lead and support facilitator, the first to facilitate discussion,
the second to capture participant viewpoints. The facilita-
tors enabled effective management of concerns, as if need
be they could be set aside and returned to at an appropriate
time, without fear of losing sight of the concern. The other
services that support facilitator provided was a monitoring
of the participants’ engagement. If a participant was seen
to be disengaged, the support facilitator could pull them
into the discussion by directing a question towards them.
This left the lead facilitator free to concentrate on ensuring
that the elicitation of ideas flowed undisturbed. This was an
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extremely important capability, as engagement throughout
the exercise was considered essential to the adoption of the
finished model.

The greatest lesson that the project management team
took away from the experience was the value that came from
ensuring that all stakeholders were engaged. In ensuring that
all participants took part in the creation of the model, it
became a shared picture of the delivery, a backdrop against
which conversations could be conducted without fear of
misaligned perspectives. Although the participants acknowl-
edged that the model was not perfect, and even veered from
what had been planned using the model, it remained a tool
for explaining actions, and evolved as the project was deliv-
ered (the evolution was managed by the project management
team).

Finally, given the nature of the project, that is, the
complexity and high levels of uncertainty, there was a sense
that through the adoption of the HPM methodology, the
management of the project was being developed as under-
standing of the complexities were emerging. This seems
to go against the grain of conventional thinking in project
management, which is predominantly prescriptive. Other
research suggests similar observations (Williams, 2008).

Conclusion

This paper has been concerned with the relevance of conven-
tional project management, as it is applied to all kind of
organisations and to problems that are increasingly complex
and constrained and involve large numbers of interested
parties or stakeholders. In the above discussion of PSMs and
project management, it has been highlighted that attention
needs to be paid to the front end of project development and
highlighting the relevance of stakeholders (Winter, 2006). In
particular, the paper, and the case example, indicated some of
the difficulties this entails when the project process is subject
to great uncertainty. If the context of a project were predictable
and stable, then relevance could be taken for granted provided
that the project had been designed resourcefully. Under
uncertainty, however, the project design is no longer a guar-
antee of continuing relevance. Stakeholder engagement is
necessary to generate an understanding of the uncertainties in
projects.

The use of PSMs is intended to capture the essence of
the type of uncertainty that can undermine the relevance and
ultimate success of a project. This paper attempted to high-
light the importance of problem structuring in dealing with
the complexities of project management and the potential role
that an approach such as HPM can play in aiding the struc-
turing of issues and engaging the stakeholders. A significant
challenge in managing projects was how to engage the parti-
cipants in purposeful inquiry, which would serve not only the
primary aims of the project, but would also yield new and
interesting insights for the people involved and handle uncer-
tainty. The case highlighted that the design problem involves

complex systems and that no single person can understand
all aspects, issues and variables of such an intricate problem.
Through the use of HPM, a group of stakeholders can deal
with shortcomings in a project with respect to future processes
and systems and these have a better chance of being accepted,
because the people to be affected by them are involved in the
design process. Finally, the many members of an organisation
have a strong interest in the design of the project manage-
ment system, so it is appropriate to involve these people
with communication and managing the interfaces between the
different elements of a project.

Experience has shown that many professionals are used
to process flow mapping, and that this familiarity can cause
confusion when developing a model such as that which is
produced using HPM. It is important to move people away
from a temporal orientation (ie this happens then this happens
etc) towards a purpose-driven perspective. Questions such as
‘How can I do this’ and ‘Why am I doing this’ are useful tools
in navigating up and down the hierarchy. The technique is not
effective in all situations, especially if a definite/dependable
answer is required (eg risk analysis). There is no calculus in
the world that will decide between two conflicting pieces of
evidence. Further the model is sensitive to the perspectives of
the developers, leaving it vulnerable if the perspectives of all
key stakeholders are not incorporated. It has been successfully
applied in the following contexts:

• Manual sensitivity analysis determining which processes
are crucial to success

• Value of information exercises
• Process re-engineering
• Inter-organisation process allocation
• Performance management

Although other contexts would no doubt be appropriate, it is
important that the user is clear as to the purpose of using the
tool, especially in deciding if the product will be valuable to
the problem situation.

Successful development of the model is reliant on a great
deal of experience, which as yet has not been properly codi-
fied. This is a further research angle for the work.

Linked to the point above, further research into elicitation
techniques and the use of HPM would be extremely valuable.
Although a great deal of research has gone into methods
of propagating evidence up the hierarchy, the results have
proven to be complicated to explain and to use in practice. The
development of a ‘rough and ready’ but defendable method of
propagation for use in practice would be a useful development
of the research.

Finally, the work reported here needs to be pursued in
further depth—there is considerable room for further devel-
opment of HPM and PSMs more generally to project manage-
ment. More use of the HPM approach in different settings will
increase its robustness and extend the research on stakeholder
engagement.
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