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8@ ABSTRACT

The paper focuses on the importance of an early engagement of stakeholders

in order to manage the project along its entire life cycle. An increasing level of

complexity tends to generate an increasing level of unpredictability, since it is

difficult to anticipate all the possible dynamics in a complex project. Improving

the forecasting/planning process requires using all the knowledge available to

the project team, in particular when facing a high level of project complexity. In

fact, stakeholders are the main sources of knowledge about the project and their

early engagement may significantly increase the amount of knowledge available

both for project planning and control. As a consequence, project planning may

be considered as resulting from the interaction of the project team with all the

stakeholders involved in the project.

INTRODUCTION
When complexity increases,
project planning and con-
trol becomes an increasingly
hard task. On the one hand,
it is impossible to approach a
journey, and a project may be
thought of as a journey, with-
out figuring out some sort of
schedule and budget. On the
other hand, planning should
be a continuous process during
the project life cycle entailing a
sequence of re-planning steps in
order to address new conditions
as they emerge (“Planning is
everything, the Plan is nothing”)
(Dvir and Lechler, 2004). In fact,
instead of “project planning”,
“project re-planning” should
be considered as the actual
process extending throughout
the project life cycle. Moreover,
continuous re-planning implies

WORK

a “scenario building” exercise,
i.e., making assumptions about
the future in order to anticipate
possible project’s issues (So-
derholm, 2008). For instance, a
resource loaded schedule, which
is a very common planning tool,
may anticipate a future work
overload requiring outsourcing
measures.

Since the project plan re-
flects a set of assumptions about
the future (Dvir and Lechler
2004), planning and forecast-
ing are strictly intertwined
since forecasting corresponds
to making assumptions about
the future and consequently
fix milestones for the project’s
stakeholders, so that they can
coordinate their contribution to
the project (Kleim and Ludin,
1998).

COMPLETED

ESTIMATION AT COMPLETION >

Forecasting capability
remains at the heart of project
planning and control, both in
the early stage when the project
baseline must be determined
and throughout the entire
project life cycle when the final
project performance is forecast-
ed. In particular, the concept of
“estimate to complete” corre-
sponds to the core of the plan-
ning and control process which
is based on a feed forward
control mechanism, since only
the actions affecting the Work
Remaining can influence overall
project performance.

At each Time-Now (TN), a
part of the work is completed
(WC) and a part of the work
is the Work Remaining (WR)
that is still to be done. Based
on Earned Value Management
System (EVMS) (Fleming, 1992),

WORK
REMAINING

TIME NOW

v

time

FIGURE 1. Estimation at completion at time now (internal view)
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the two components of the
estimate at completion (EAC),
i.e. the overall final cost of the
project, are given by Actual
Cost (AC) of the WC plus the
Estimate To Complete (ETC) of
the WR. Similar considerations
may be applied to the estimate
of Time at Completion (TAC). In
the project control process the
role of ETC is critical, since the
only way to influence the overall
project performance is to take
actions affecting the WR. The
information drawn from the
ETC, in comparison with the
project baseline, may highlight
the need for and the type of cor-
rective actions that can change
the project plan. This approach
corresponds to a feed-forward
type control loop (Anbari, 2003;
Christensen, 1996) (Figure 1).

As a consequence, during
the project control process, the
project manager plays a twofold
role: the “historian”, attempting
to grasp the drivers that have
determined the past evolution
of the project, and the “wizard”,
attempting to foresee the future
evolution of the project and to
exploit all the lessons learned
from the past. The “historian”
should help the “wizard” in fore-
casting the future. (Makridakis
and Taleb, 2009; Makridakis et
al., 2009). An effective process
of forecasting/planning depends
on utilizing all the available
knowledge, in particular when
facing a high level of project
complexity. Since stakeholders
are the main sources of knowl-
edge about the project, their
early engagement may increase
significantly the amount of
knowledge available.

In the first section the
dimensions of complexity are
analyzed with reference to large
engineering projects, focusing
on the interdependence between
the operational, managerial and
organizational processes. Such
interdependence is stressed
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when a “fast track” approach

is needed. The second section
focuses on the knowledge
sources that may allow for an
improvement of the forecasting/
planning process in the case

of a complex project. The third
section introduces stakehold-
ers as knowledge sources and
stakeholder management as a
means for fostering knowledge
contribution of stakeholders,
particularly aiming at obtaining
an early engagement of stake-
holders in the project planning
and control. Finally, some con-
clusions are drawn.

. Project Complexity

In general, a project will be
exposed to uncertainty, ambi-
guity and complexity. Uncer-
tainty is mainly related to a lack
of knowledge about the future
development of the project
and requires gathering further
information in order to better
address the future. From uncer-
tainty may derive risks — both
threats and opportunities — for
the project (Perminova et al.,
2008). Ambiguity is mainly re-
lated to the possible existence of
multiple interpretations of the
project situation which requires
a consensus building process,
based on the direct interaction
of the stakeholders involved,
in order to identify common
objectives and strategies (Weick,
1995). In this context leader-
ship plays a decisive role. For
instance, the same situation
may be interpreted as a threat
or an opportunity, depending
on the risk taking attitude of
the decision maker. Complexity
is mainly related to the high
number of elements normally
involved in the project and,
specifically, the high number of
interrelationships between them

S6 @ THE JOURNAL OF MODERN PROJECT MANAGEMENT | MAY-AUGUST 2014

(Williams, 1999). Complexity
may be the source of unexpect-
ed events or conditions during
the project life cycle, depend-
ing on the interaction pattern
among the different project
processes. Moreover, uncertain-
ty, complexity and ambiguity
are interacting and mutually
reinforcing each other.

When considering project
complexity (Williams, 1999)
and the basic structure of Large
Engineering Projects (LEPs),
we can distinguish between
an internal complexity which
relates to the interdependences
between the different processes
accomplished during the project
life cycle and an external com-
plexity which is related to the
interactions of the project with
its environment. When consid-
ering the internal complexity in
a LEP, for instance in the oil and
gas sector, we can distinguish
three kinds of process:

© operational processes
© managerial processes

© organizational processes

The interdependences
between these processes are
a major source of complexity.
Operational processes (i.e., de-
sign, procurement, construction,
commissioning) determine the
physical progress of the pro-
ject and generate the required
deliverables, such as technical
documents, purchase orders,
deliveries at site, materials
installed, testable systems, etc.
Managerial processes aim to
plan and control the operational
processes in order to obtain spe-
cific objectives in terms of cost,
time and quality. For instance,
with reference to the PMI
Body Of Knowledge (Project
Management Institute, 2013),
we can identify a sequence
of managerial processes (i.e.,
initiating, planning, monitor-
ing, controlling, closing up) for

each knowledge area (cost, time,
quality, risk, etc.). Organization-
al processes deal with human
resources (selection, training,
empowermernt, coordination,
compensation, etc.), since pro-
ject objectives can be achieved
only by the joint contribution of
the people involved in the pro-
ject. During the project develop-
ment, operational, managerial
and organizational processes
are interwoven, further increas-
ing project complexity.
Focusing for instance on
the operational aspects, LEPs
are characterized by complex
interdependences between the
various operational phases,
such as design, procurement,
construction, commissioning.
The most relevant interdepend-
ences are highlighted in Figure
2, comprising three loops each

describing a particular pattern
of dependence.

The inner loop indicates the
interaction between detailed
engineering and procurement.
Detailed engineering delivers
the technical specifications
necessary to solicit offers from
the suppliers and supports the
procurement process until
the issue of purchase orders.

In turn, suppliers’ offers are a
source of information for the
detailed engineering in order to
improve the technical specifi-
cations. This kind of interaction
implies a continuous exchange
of information between de-
tailed engineering and potential
suppliers and, consequently, an
overlapping between the two
processes.

The middle loop shows the
interaction between detailed
engineering and construction
on site. Detailed engineering
provides the authorized tech-
nical documents necessary to
install items and bulk materi-
als provided by procurement
and, in turn, field engineering
provides the “as built” technical
documentation, comprising the
changes deriving from issues
that emerged on site. This
exchange of information allows
the project team to keep a com-
plete and updated description of
the plant during the construc-
tion phase. Also in this case the
interaction implies a continu-
ous exchange of information
between detailed engineering
and the construction site and,
consequently, an overlapping
between the two processes.

Interactions between the project phases

basic

engineering

performance
tegt

commissioning

_ . authorized
functional dej[alled_ documents
specs | engineeringr——
techrfical ~ suppliers
spgcs proposals
procurement
charjges matgrials
, ,
equests construction
on site

functional
systems

FIGURE 2. Interdependencies between project operational phases
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The outer loop is the most
critical and describes the inter-
action between basic engineer-
ing and commissioning. Basic
engineering aims at obtaining
the functional performance
expected from the system,
assigning a set of technical re-
quirements to all the engineer-
ing disciplines involved. This
functional performance corre-
sponds to the output of the asset
to be delivered to the client and
the final test verifies whether
actual performance levels meet
expected performance. If not,
radical and expensive changes
may be required in order to
avoid contractual penalties. It
should be noted that throughout
these interconnected loops, any
unexpected event may spread
across the overall project, creat-
ing an unpredictable impact.

Moving from the internal
to the external complexity,
other political, economic, social,
technological, legal, environ-
mental interdependences come
out between the project and its
context. For instance, a project
aiming at building an infra-
structure may suffer from the
social opposition of the local
community.

In summary, overlapping
is the process of starting the
following activity before com-
pleting the leading activity. As
shown above, the phases of a
project are interdependent and
consequently overlapping, since
two overlapping project phases
allow for exploiting the feed-
back from the following phase
in order to improve the decision
making process in the leading
one. For instance, if engineering
and construction phases over-
lap, possible future constructa-
bility issues which may emerge
on site can be anticipated
during the elaboration of the re-
lated technical documents. This
exchange of information will aid
in the earlier detection of issues
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and will effectively reduce the
future need for changes of the
project plan.

Focusing on the engineering
phase, the development of the
design process is based on the
progressive and iterative elab-
oration of the technical docu-
mentation until it is frozen and
authorized for construction.

At each new issue of a techni-
cal document, the comments
coming from the different
disciplines involved in the de-
sign process are discussed and
included in the document, al-
lowing for a progressively better
definition of the deliverable and
a corresponding reduction of
project uncertainty. At the end
of the process a hopefully robust
result should be obtained, mak-
ing any rework less likely.

Such a “Concurrent En-
gineering” approach needs a
rather homogeneous progress
of the different disciplines
involved in the design process
in order to provide the consist-
ency and completeness of the
technical output and to avoid
any possible rework or under-
performing deliverable. When
the leading discipline achieves
a sufficient progress, all the
involved disciplines can start.
Through this approach, both
“end” uncertainty (i.e., related
to the deliverables) and “means”
uncertainty (i.e., related to the
processes) are solved gradually,
allowing for agreed upon and
robust decisions to be taken.
Concurrent Engineering helps
to minimize the risk associated
with the un-freezing of many
hitherto frozen issues and
resolving any relevant interde-
pendencies between the differ-
ent disciplines involved. Hence,
the best overlapping occurs be-
tween a “fast evolving” leading
process and a “low sensitivity”
following process (Hossain and
Chua, 2013).
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Also the interdependence
between engineering and con-
struction is very critical. Firstly,
at a given moment the progres-
sive elaboration of a technical
document by the engineering
specialists should be inter-
rupted, the document frozen,
authorized for construction and
sent to the site. If the document
is frozen too early it may be an
incomplete document or based
on wrong assumptions, other-
wise, if it is frozen too late, a
delay may derive for the con-
struction process. In addition,
the technical documents should
be delivered to the site in line
with the construction sequence,
for instance, engineering
should be “construction driven”,
and hopefully the document
should be sufficiently “robust”
to avoid possible rework during
construction.

In summary, the interactions
between the different processes
of the project and with the pro-
ject’s context, generate a high
level of complexity and may
cause an unexpected impact
on the project. Moreover, the
complexity may be increased
by a fast track approach, due to
strict schedule constraints. As a
consequence, all the knowledge
available should be used in or-
der to address the planning and
control processes for a complex
project.

2. Planning and
forecasting

The lack of a reliable pro-
ject plan is strictly due to the
inability of the project team to
exploit all the available knowl-
edge sources in order to antic-
ipate the future issues of the
project (Williams and Samset,
2010; Williams et al., 2009).

OUTSIDE VIEW

INSIDE VIEW

(wq)

WORK COMPLETED

WORK REMAINING
(WR)

TN

FIGURE 3. Interactions between project phases

On the one hand the project
stakeholders are the main
sources of project complexity,
and on the other hand they are
the main sources of the knowl-
edge required for the project.
This section will address how to
integrate their different knowl-
edge contributions in order to
improve the forecasting capa-
bility during the project control
process.

In general, the knowledge
available to the project stake-
holders may be classified in two
ways: explicit/tacit and inter-
nal/external. Explicit external
knowledge corresponds to data
records about projects com-
pleted in the past. Taking into
account past experience should
mitigate possible “optimistic”
bias in estimating future per-
formance (Lovallo and Kahne-
man, 2003). Explicit internal

knowledge corresponds to data
records concerning the current
project, i.e. the work completed,
allowing for an evaluation of
project performance at Time
Now and, through a trend anal-
ysis, an estimate of future per-
formance. Tacit external knowl-
edge concerns the identification
of similarities between the
current project and some past
projects in order to allow for the
transferability of past lessons
learned and performance data
to the current project. Tacit
internal knowledge entails the
experts’ judgments about possi-
ble events/conditions affecting
the project’s work remaining.

The basic approaches avail-
able in order to improve the
forecasting/ planning process
may be summarized:
© Pattern analysis; exploiting

the identification of typical
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patterns, e.g., in terms of
S-curves describing the progress
of a given class of similar
projects (Bar-Yam & Bialik,

2013). For instance, it should be
remembered that productivity
naturally falls towards the end
of a project in order to avoid

an “over optimistic” view.

© Simulation of the future
development of the project,
starting from the current status;
a mathematical/ logical model
of the project allows for building
possible future scenarios.

© Trend analysis; based on the
extrapolation of the project
performance until Time Now, for
instance productivity, such as in
the Earned Value Management
for forecasting purposes.

Focusing for instance on
trend analysis, different per-
formance indexes may be used
in order to highlight current
trends and estimate the future




performance during the WR
(Anbari, 2003). It should be
noted that performance trend
may not remain steady and
consequently future perfor-
mance values may significantly
differ from current performance
(Davidson, 1991). In fact, relying
only on past performance while
developing a forecast could be
misleading, since looking only
to the work completed is similar
to driving a car whilst looking
just in the rear view mirror,
thereby making it impossible to
dodge the obstacles that may lie
on the route ahead.

As a consequence, forecast-
ing capability can be improved
by integrating all the knowledge
sources available to the project
team (Liu & Zu, 2007; Goodwin,
2005). While data records are
typically related to the WC,
experts’ judgments are typically
oriented to the WR.

We can classify the knowl-
edge sources that may be used
for evaluating the Estimate to
Complete into three types:
© data records related to

the current project, i.e.

to work completed;

© experts’ judgments related
to the current project, i.e.
to work remaining;

© data records related to similar
projects completed in the past.

According to the above
classification of the knowledge
sources, three different ap-
proaches to linear trend analysis
may be identified:

© utilizing data records related
to the WC, by extrapolating
the current performance
trend into the future;

© adjusting the performance
trend stemming from data
records related to the WC
through experts’ judgment;

© integrating the internal view
of the project, such as data
records related to the WC and
experts’ judgment related
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to the WR, with data records
deriving from similar projects
completed in the past.

In the last approach, based
on a holistic consideration of
all the information generated
inside and outside the project,
data records are integrated with
the experts’ judgments, in order
to estimate the actual trend of
the project (Palomo et al., 2006).
In this approach the stake-
holders’ knowledge can play a
decisive role (Figure 3).

The Bayes Theorem repre-
sents a rigorous and formal ap-
proach allowing for an update of
a prior distribution, which ex-
presses the experts’ preliminary
opinion, by means of the data
records gathered in the field. For
instance, the project team may
assume a prior estimate of the
final budget overrun, based on
subjective expectations about
the development of the current
project, and this prior estimate
may be updated based on the
actual performance of the cur-
rent project at Time Now (Ca-
ron et al., 2013). In a Bayesian
framework, the experts’ prelimi-
nary opinions are an example of
subjective probability, the only
statistical approach applicable
to non-repetitive processes such
as projects. Subjective proba-
bility is defined as the degree
of belief in the occurrence of
an event, by a given person at a
given time and with a given set
of information. It should be not-
ed that increasing the level of
knowledge available may modify
the value of subjective probabili-
ty assigned to a future event (De
Finetti, 1937; D’Agostini, 1999;
Caron et al., 2013).

The contribution given by
tacit knowledge, i.e. by the
stakeholders, about the future
development of the project, may
concern:
© theimpact from drivers

which explain the project

development during the WC,
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and also presumably affecting
the WR, such as what kind

of plausible drivers may

have generated the actual
development of the project
until Time Now and how will
they also influence the future?
(e.g., schedule aggressiveness,
engineering completeness,
owner involvement, turnover in
project leadership, unsatisfied
stakeholders, new technology,
project team integration,
project team staffing, front
end engineering adequacy, etc.)
(Merrow, 20m). For instance,
possible learning effects
deriving from project progress
or differences in scope of work
between the WR and the WC
may generate a consequent
impact on productivity;

possible behavior of the
stakeholders involved in the
project, e.g. committed, non
collaborative, opportunistic
behavior, in other words,
whether they make available

or not the knowledge required
for project control. It should be
noted that in this case the focus
moves from risk events to risk
sources, i.e. to the stakeholders;

certain/uncertain events or
conditions affecting project
performance during the WR
which may originate both
internally and externally to the
project. Certain events may
include planned corrective
actions or contractual
constraints, while uncertain
events, such as risks, may arise
both in terms of threats (i.e.
adverse weather conditions)
or opportunities (i.e. more
efficient solutions deriving
from suppliers collaboration);

weak signals indicating
emerging situations which
could possibly affect project
performance (anomalous

bid from a subcontractor,
scope creep, subcontractors’
work overload, permits delay,
engineering not driven by
construction, rework rate,
missing data, etc.) (Merrow,

2011; Williams et al., 2012).

Besides the use of internal
knowledge, both explicit and
tacit, external knowledge related
to similar projects completed
in the past may also be useful.
Note that most of the lessons
learned from previous similar
projects in a project oriented
company proceed through a
well defined process into the
current project. The use of data
records related to similar past
projects has been introduced
both with reference to the
project outset in order to im-
prove the initial estimate of the
project baseline, or for proposal
purposes, and with reference
to the project control process
at a generic Time Now, in order
to identify suitable corrective
measures (Caron et al., 2013).

Note that the selection of
the cluster of similar projects is
basically subjective since it de-
pends on the similarity criteria
adopted (Savio and Nikoloupo-
los, 2011; Green and Armstrong,
2007), just as the estimation
given by experts about future
events that may impact the
project success. Some cases, in
fact, may express strong ambi-
guity. For example, if a company
has to estimate the costs of an
investment in a new technology
and in an unfamiliar context,
should it take into account the
set of highly innovative projects
developed in different contexts
or the set of barely innovative
projects but belonging to the
same context? Neither the for-
mer nor the latter option may be
the best solution but both might
be considered (Kahneman and
Tversky, 1979).

In summary, the use of data
related to past similar projects
should reduce significantly the
bias of the forecasting/ planning
process. In fact, even though
project management systems
have been extensively imple-
mented in recent years, project
failures in meeting planned

objectives are common, in par-
ticular in large engineering and
construction projects such as in
the oil and gas industry (Mer-
row, 2011). However, it remains
an open question whether these
failures are due to a lack of
project efficiency during execu-
tion or to a lack of forecasting
accuracy during the planning
phase. In the former case, both
positive and negative deviations
against the baseline should be
expected, depending on the evo-
lution of each project. However,
a systematic overrun in terms of
cost and time may be explained
as a weakness of the forecast-
ing process since the project’s
outset, which is normally due to
an optimistic bias (Hogarth and
Makridakis, 1981).

Kahneman’s studies (1977)
show that a major source of
planning failure, which in-
fluences the forecast of final
cost and duration, is linked to
an exclusively “internal” view
approach, i.e. based only on data
deriving from inside the current
project. Subsequently, the focus
has moved to the psychological
and political factors affect-
ing the internal view (Lovallo
and Kahneman, 2003), and, in
particular, two main sources
of influence have been identi-
fied (Flyvbjerg, 2006; Flyvbjerg,
2009).

Firstly, the cognitive illu-
sions. These entail two major
aspects: over-optimism, i.e.
the common attitude to assess
future projects with greater
optimism than justified from
previous actual experience,
and anchoring, i.e. to deal with
complex decisions by selecting
an initial reference point (the
anchor stemming from past
experience) and anchoring the
estimate onto it.

Secondly, the strategic and
political pressures. These may
typically emerge during pro-
posal preparation. Indeed, the
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approval of a project pre-sup-
poses a competition involving
different proposals, which often
causes a voluntary underesti-
mation of cost and duration by
the project proposers in order
to make their own proposal as
attractive as possible.

In response to the above risk
of bias in forecasting/ planning,
it is necessary to exploit all
the available knowledge, i.e. to
engage all the stakeholders from
the project outset. Innovative
and creative approaches to han-
dling project complexity require
input from many knowledge
sources, internal and external.
Cooperation among the stake-
holders is essential since po-
tentially problematic interfaces
between many and interrelated
project elements may constitute
the source of unexpected events
unless they are identified and
properly managed.

J. Stakeholder
management

The process of stakeholder
analysis and management is a
critical success factor for the
project. It has been included as
an additional knowledge area
in PMI’s ‘A guide to the project
management body of knowl-
edge’ (PMI, 2013), consisting of
two basic processes: planning
of stakeholder management
and managing stakeholder
engagement. According to PMI
BoK (PMI, 2013), “Managing
stakeholder engagement is the
process of communicating and
working with stakeholders to
meet their needs/expectations,
address issues as they occur and
foster appropriate engagement
in project activities throughout
the project life cycle”.

In fact, LEPs are charac-
terized by a large number of




stakeholders (Flybvjerg, 2009).
Project stakeholders may be
defined as organizations or
groups that have an interest or
a functional role in the project
and can contribute to, or be
impacted by, the outcomes of
the project (PMI, 2013). Exam-
ples of project stakeholders can
be sponsors, managers, suppli-
ers, subcontractors, partners,
clients, shareholders, financial
institutions, insurance com-
panies, governments, labour
unions, mass media, pressure
groups, consumers, local com-
munities, etc.

Stakeholders are probably
the major source of complexity
for the project but on the other
hand they are the major source
of knowledge for the project.
Therefore, a major output of
stakeholder management should
be knowledge sharing.

The contribution of the
project stakeholders in terms
of knowledge may affect both
initial planning and subsequent
project control throughout the
project life cycle. Engaging the
stakeholders in the planning
process from the project outset
increases the accuracy of initial
and subsequent estimates, since
a larger amount of knowledge
becomes available earlier both
in terms of data records and
experts’ judgment (Zuber, 2013).
In particular, the early engage-
ment of stakeholders allows for
anticipating threats and oppor-
tunities possibly affecting the
project throughout its life cycle.

In reacting to an uncer-
tain, complex and ambiguous
project status, the process of
making sense of the situation
and then building consent about
an agreed response strategy
is critical (March, 1978; Daft
and Weick, 1984; Weick, 1988;
Weick, 1995; Kaplan, 2008; Al-
derman et al., 2005). A consen-
sus from the key stakeholders
is needed about what should
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be done and how it should be
done. Uncertainty, complexity
and ambiguity can result in
different interpretations about
what is going on and what
actions should be undertaken.
Moreover, weak signals may be
interpreted in different ways
which makes it difficult to take
timely measures. For instance,
will a decrease in construction
productivity be interpreted as
a radical shift in project per-
formance or just a short term
downturn? To deal with uncer-
tainty, complexity and ambigu-
ity, people interact, search for
meaning, settle for a plausible
solution and, eventually, take
action (Weick et al., 2005).

As a consequence, project
planning may be thought of as
resulting from the interaction
of the project team with all the
stakeholders involved in the
project. This interaction may
be described in political terms,
the project being a coalition of
interest groups characterized by
political interaction (Newcombe,
2003). In general, stakeholders
should have common objectives
but may also have different in-
terests. Moreover, in a network
of complex interrelationships,
the behavior of a single stake-
holder may often depend on
the interactions with the other
stakeholders. One of the most
critical tasks for a project is to
handle the different and often
competing expectations from
the stakeholders and obtain the
engagement of project stake-
holders, particularly with refer-
ence to knowledge sharing.

Obtaining the engagement
of stakeholders in the project,
and consequently the contribu-
tion of their knowledge, is the
main objective of stakeholder
management. In particular,
stakeholder management aims
at reducing the probability of
actions carried out by the stake-
holders that might adversely
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affect the project, and encourag-
ing support to project objectives
particularly in knowledge shar-
ing (Cleland, 1998; Aaltonen,
2011). In general, the process

of project stakeholder analysis
and management can be broken
down into the following basic
sub-processes: stakeholder iden-
tification, classification, assess-
ment and management.

Firstly, the focus is on iden-
tifying who the stakeholders
really are, rather than relying
on a generic stakeholder list or a
generic Stakeholder Breakdown
Structure, deriving from similar
past projects.

For effective stakehold-
er identification, a detailed
breakdown is required in order
to identify specific stakeholders
that can be effectively managed.
For instance the government as
a whole can rarely be managed
but a particular department
probably can be. A newspaper
may generally be against a pro-
ject but after breakdown it may
become clear which specific
staff is positive, neutral or nega-
tive and what is the newspaper’s
potential for interfering with
the project’s development (Ack-
ermann and Eden, 2010). Early
involvement of stakeholders
allows for a more comprehen-
sive stakeholder identification,
based on multiple different
perspectives.

Secondly, in order to classify
the project stakeholders, dif-
ferent criteria may be applied.
Based on their type of involve-
ment in the project, it is possible
to differentiate stakeholders into
either primary or secondary
(Clarkson, 1995). Primary stake-
holders should have a contrac-
tual or legal obligation to the
project team (Cleland, 1998),
such as client, main contractor,
suppliers, subcontractors, etc.
Secondary stakeholders include,
for instance, government (note
that government can be a client

as well), local authorities, media,
consumers, competitors, local
communities, etc. Project man-
agement has normally focused
only on primary stakeholders
that are important with regard
to the financial project perfor-
mance. The current trend is
toward an increasing impor-
tance of, and consequently an
increasing attention to, the sec-
ondary stakeholders, such as the
local community living around
the plant to be built. Secondary
stakeholders may also be clas-
sified into: external champions,
economic actors, competitors,
technological actors, socio-cul-
tural actors, political/ regulato-
ry actors.

The level of attention devot-
ed by the project team to each
stakeholder depends on the
stakeholder’s salience. Firstly,
the salience of the individual
stakeholders can be assessed in
terms of the presence of one or
more of the following attributes:
power, legitimacy and urgency
(Mitchell et al., 1997). Power
refers to the ability of a stake-
holder to influence the deci-
sion-making process; legitimacy
refers to the legal context sup-
porting a stakeholder’s claims,
normally legitimate claims are
often emphasized in connection
with secondary stakeholders,
and urgency refers to the criti-
cality and time sensitivity of the
claims raised by a stakeholder.
Secondly, the level of salience
usually depends not only on the
individual attributes of a single
stakeholder, but more generally
on the type of interaction it has
with other stakeholders. As long
as a complete picture of the
stakeholders’ interrelationship
is obtained, analysis can be con-
ducted on which stakeholders
or groups of stakeholders play
more central roles and which
are more peripheral. Stake-
holders’ influence patterns may
be complex and involve other

stakeholders. For example, if

a secondary stakeholder lacks
resource based power in its
relationship with the project, it
is more likely to employ indi-
rect strategies through an ally
that has power to influence the
project.

The assessment of a stake-
holder requires a thorough
analysis of all possible processes
starting from the stakeholder
and causing an impact on the
project. In order to analyze such
a process, firstly it should be
acknowledge that each stake-
holder has general interests and,
consequently, specific objectives
concerning the project. Based
on these objectives, the stake-
holder formulates the corre-
sponding explicit requirements
and implicit expectations.
Depending on whether or not
these requirements and expec-
tations are taken into account
and satisfied, the stakeholder
shows different attitudes and
consequent behaviors, co-opera-
tive or obstructive, with respect
to the project. Note that, not
only a withdrawal of resourc-
es but, even a non-committed
attitude might be sufficient
to place the project in serious
difficulty. By using the resources
corresponding to its influence
base, the stakeholder can take
actions to inducing a possible
impact on project performance
and success (Olander, 2007). Be-
yond expectations, interests are
the real drivers behind stake-
holders’ attitude and behavior.
Once the project team possesses
such insight it becomes easier
to predict stakeholder’s behav-
ior and press the right button
to support the desired project
outcome.

For instance, LEPs normally
may have some sort of impact
on the surrounding environ-
ment, which could possibly
create a conflicting relationship
with local communities and en-
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vironmental groups. The main
interest of a pressure group,
such as a pro-environment
NGO, may be to be recognized
by the authorities. If some
aspect of the project concerns
the group’s social mission, for
instance the impact on the en-
vironment, or simply offers an
opportunity to enhance its visi-
bility, the group might propose
an alternative technology, de-
mand more stringent environ-
mental constraints, or request

a meeting with managers in the
presence of experts and author-
ities. As long as these requests
remain unsatisfied, the group
will threaten to mobilize all its
resources, local community,
media, lawyers, researchers, etc.,
or to organize actions such as
demonstrations, blockades, and
media campaigns in order to in-
crease their credibility. All these
actions may lead to a potential
impact on the project causing
for instance an unexpected
change in the scope of work and
a consequent completion delay
and budget overrun.

PMI (2013) defines project
stakeholder management as
“the systematic identification,
analysis and planning (and
implementing) of actions to
communicate with and influ-
ence stakeholders”. The influ-
ence on the stakeholders may
be exercised by different ways:
collaboration, bargaining and
confrontation (Chinyio and
Akintoye, 2008).

Examples of influencing
strategies are: participatory
engineering, Best Available
Technology solutions, standard-
ized solutions, media exploita-
tion, risk sharing/ allocation,
introduction of incentives, com-
munication plan, creation of
alliances, etc. For instance, lob-
bying may be a way to exercise
influence for or against laws,
regulations or trade restraints.
Also the stakeholder network



may be used to influence, and so
possibly change, stakeholders’
attitudes and actions. This can
be done by fostering an alliance
among stakeholders having
common interests.

In this context the com-
munication strategy plays
a critical role for the social
acceptability of a project. Note
that there are several commu-
nication approaches for sharing
information among project
stakeholders: interpersonal/
impersonal communication
and push/pull communication.
A unidirectional approach to
communication toward the
general population, for instance
a push approach without any
feedback process may prevent
any adjustment of the project
to meet the expectations of the
various social participants, each
with their own opinion about
what should be done. Partic-
ipatory engineering is a typi-
cal approach to bidirectional
communication. For example,
in the case of a LEP, during the
planning and design phase, the
involvement process should be
a two-way process allowing the
stakeholders to influence the
decision making process. On
the contrary, during the con-
struction phase it may be only
a one-way process normally
focused on the dissemination of
construction-related informa-
tion to the public (El Gohary et
al., 2006).

Shohet and Frydman (2003)
claim that the achievement of
project goals is highly depend-
ent upon the capability of the
project team to communicate
effectively with the main stake-
holders involved in the project.
Bakens et al. (2005) and Young
(2006) also point out that the
key to good stakeholder man-
agement is effective communi-
cation starting at the project’s
outset. Olander and Landin
(2005) claim that an important
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issue for project management

is to identify those stakeholders
who can determine a signif-
icant impact on the project

and manage their expectations
through a suitable communica-
tion process from the early stage
of the project. Project managers
must communicate and interact
with stakeholders so that the
perceived strengths, weakness-
es, opportunities and threats

of the project are identified

and realistically acknowledged
across the project organization
(Olander and Landin, 2008).
Thomas et al. (1998) claim that
the single most important lever
that contributes to the project’s
success is communication,

in particularly its accuracy,
understanding, timeliness and
completeness.

A, Early engagement

From the perspective of
improving the planning capa-
bility of the project, stakeholder
management means identify-
ing the stakeholders that can
provide a significant knowledge
contribution to the project,
assessing the type of knowledge
contribution they may give and
how to engage them in order to
obtain such contribution. Note
that lack of information may be
a very practical issue (informa-
tion missing, documentation not
completed, documentation un-
clear, documentation delayed,
reviews not performed, contrac-
tual provisions unclear, plans
unclear or missing, governance
framework unclear or missing,
etc.).

In particular, the early en-
gagement of all the stakeholders
independently from the stage of
the project life cycle in which
they may be involved in or be
impacted by the project, is an
important success factor for the
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project (Rowlinson and Che-
ung, 2008). The main decisions
related to a project, (e.g, size,
location, technology, financing,
schedule, etc.) are made during
the early stage. After this stage
is complete, it is more difficult
to take into account stakeholder
claims that would have a major
impact on the definition of the
project. The early stage of the
project plays a critical role and
requires active stakeholder
management during the pro-
ject’s shaping phase in order to
choose a strategy accommodat-
ing stakeholders’ interests (Mill-
er and Lessard, 2001; Kolltveit
and Gronhaug, 2004; Flybjerg et
al., 2003; Aaltonen and Kujala,
2010).

In general the early stage of
the project life cycle is the most
critical, since at this time stra-
tegic decisions are to be made,
notwithstanding that the avail-
able knowledge is limited. Since
uncertainty arises from a lack of
knowledge, it is strictly linked
to the inability of the project
team to exploit all the available
internal/ external knowledge, in
particular stemming from the
stakeholders, in order to plan
the deliverables of the stake-
holders accordingly (Williams
and Samset, 2010; Williams et
al., 2009).

Making stakeholders’
knowledge accessible to others
creates new knowledge. Regular
inter-stakeholder knowledge
sharing sessions allow for cre-
ation, integration and transfer
of specialized knowledge and
generation of innovative ideas
(Hadaya and Cassivi, 2012).

The robustness of the pro-
ject plan may be improved by
projecting the overall available
knowledge provided by the
stakeholders into the future and
so allowing for a more accu-
rate forecast. The stakeholders’
roundtable is central to the
idea of a collaborative, forward

thinking project organization.
Engaging the stakeholders in
the planning process from the
project outset increases the ac-
curacy of initial and subsequent
estimates, since a larger amount
of information becomes availa-
ble both in terms of data records
and experts’ judgment (Zuber,
2013). The underlying logic

is that by including different
stakeholders with diverse views
and interests in the project
planning process, disruptions
to plans during the execution
phase are reduced. As a conse-
quence, project planning may be
thought of as resulting from the
continuous interaction of the
project team with the project
stakeholders.

Without adequate stakehold-
er involvement, the project team
may miss critical information
and possible future events that
may impact project perfor-
mance. This information once
obtained may require re-plan-
ning of the project in terms of
cost and time. The project team
should involve the stakehold-
ers, including the stakeholders
intervening in the last phase of
the project, as early as possible.
This results in anticipating pos-
sible issues that the project may
face along the whole life cycle.
For instance the transportation
needs and constraints during
the construction phase should
be taken into account from the
early planning of the construc-
tion sequence. Also involving
construction expertise early in
the design stage is a prerequisite
for improving constructability.

Stakeholders play a decisive
role in the project control pro-
cess during the entire project
life cycle in capturing the weak
signals that anticipate emerging
issues for the project. Focusing
for instance on project risks, the
risk triggers are an example of
weak signals that anticipate the
risk event. (Hartono et al., 2013).

Ansoff (1975) stated that a stra-
tegic surprise does not appear
out of the blue; it is possible to
anticipate its occurrence by the
aid of weak signals (¢riggers,
early warnings, symptoms, clues,
etc.). A weak signal has been
defined as “...imprecise early
indications about impending
impactful events. All that is
known of them is that some
threats and opportunities will
undoubtedly arise, but their
shape and nature and source are
not yet known”. For instance,
Earned Value Management
uses changes in the trend of
performance indicators at time
now - that may be considered as
early warnings — in order to an-
ticipate future issues requiring
immediate proactive measures
(Haji-Kazem et al., 2013).

Many weak signals may be
observed along the project life
cycle and must be interpret-
ed, and made sense of, by the
project team in order to take
proactive measures able to min-
imize the impact. The precision
of the signals improves in time
but the time available for taking
effective measures decreases,
since the issue’s occurrence
time doesn’t move farther.

In this complex context,
leadership plays a critical role.
Leaders who seem to be able
to function very effectively in
a complex environment are
effective cognitive integrators.
The role of the project manager
is central in orchestrating the
knowledge sharing among and
between various organization-
al stakeholders. Knowledge
sharing can be difficult because
each profession, department
and organization has its own
language, ethos, organizational
responsibilities and physical
barriers. A plan for structuring
intra organizational and inter
organizational knowledge shar-
ing is necessary. So core stake-
holders may be defined as those

who dominate the knowledge
sharing structure in the project
network.

Two different views of the
role of the project manager, as
project leader, may be identified:

© inthe first case, the project
integration relies mainly on
the Project Plan, as a set of
detailed planning and control
procedures concerning all the
stakeholders / organizational
roles involved in the project. In
this case the project manager
performs the role of “the
owner” of the Project Plan;

© inthesecond case, a
decentralized approach to
project management may be
implemented, based on relevant
degrees of freedom to each
organizational unit. The project
manager, as project leader,
undertakes the role of integrator
of the various autonomous
groups with different culture
and focus, and becomes
“the bridge” between diverse
“languages”, supervising the
interface relationships between
different organizational units.

The main advantages of the
second case are:

© safeguarding cultural diversity,
as a way of allowing each
organizational unit to monitor
and adapt in a more effective
way to its own environment,
so improving the overall
project’s responsiveness;

©® developing innovation
opportunities through
the direct interaction of
different organizational
units, across the project.

9. Conclusion

Project stakeholders are not
only the main contributors to
project progress and the main
sources and bearers of risk but
also the main knowledge sourc-
es for the project.

Since a project will be
exposed to uncertainty, ambi-
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guity and complexity, deriving from a lack
of knowledge, an effective process of fore-
casting/planning depends on utilizing all
the available knowledge. In particular, the
internal complexity of the project is mainly
related to the interdependences between the
different processes - operational, managerial
and organizational - accomplished during
the project life cycle.

The role of stakeholders is very impor-
tant both in project shaping at project outset
and in catching weak signals in order to
anticipate possible issues. In order to assess
stakeholder’s possible contribution in terms
of knowledge, a set of attributes have been
considered in a sequence: interests, objec-
tives, requirements and expectations, atti-
tudes and behaviors, resources controlled,
possible actions.

The contribution given by the stake-
holders, about the future development of
the project, may concern: the impact from
drivers which explain the project develop-
ment during the past and also presumably
affecting the future, possible behavior of the
stakeholders involved in the project, certain/
uncertain events or conditions affecting
project performance in the future which may
originate both internally and externally to
the project, weak signals indicating emerging
situations which could possibly affect project
performance.
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