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Do Project Success Studies
Contribute towards New

Successful Project
Management Practices?
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any articles in this issue of the
Project Management discuss
project success or measure-

ment of how successful the investigated
projects would be, or have been. Further-
more, also many other articles tend to
suggest rethinking project management
by extending the content of systematic
project management to new areas. [ be-
lieve that project success studies may
serve as most effective contributors to
adaptation of more and more successful
project management practices in com-
panies.

Project success studies often dis-
cuss the important aspect of the overall
context where a single project occurs.
This reflects the necessity of evaluating
the success of any project in its contex-
tual framework. The adaptation of view-
points including the environment of a
project and its stakeholders extend the

evaluation of success beyond the tradi-
tional Iron Triangle of evaluating the
project against the mere constraints of
time, cost and scope. Adopting a wider
perspective on success introduces the
need to develop new project manage-
ment practices at the level of single
projects. This helps managing projects
towards an outcome that would be con-
sidered successful in the overall contex-
tual framework where the project oc-
curs.

[ find analogies between the wide
success viewpoint that often considers
projects in their business environments,
and the recent project portfolio manage-
ment research in my university that con-
tributes to the management of projects
by adopting the perspective of how an
entire project-based organization is man-
aged effectively (see Aalto et al. 2002,
Artto et al. 2002, Artto et al. 2001,



Dietrich and Artto 2001, Dietrich et al.
2002, Elonen and Artto 2002, Hameri
and Artto 2002, Ikonen and Artto 2002,
Martinsuo and Dietrich 2002, Rintala
et al. 2002). This research promotes
project management towards compa-
nies' business management by aligning
projects and their management to the
organizational context of management
of the whole corporation.

More and more review studies
have been conducted recently that make
an attempt to analyze existing knowl-
edge and research in the field of project
success (Deleslie 2001, Dyrhaug 2002,
Poskela 2001, Saravirta 2001). A wide
array of studies covering the well-known
project failure theme relate indirectly to
the success issue (Ingram 1998,
Kharbanda and Pinto 1996, Kharbanda
and Stallworthy 1983, Pinto 1997,
Standish Group 1995). However, project
failure studies consider issues that relate
to non-successful outcomes, but such
studies often fail to cover the conditions
or activities that would strengthen oc-
currence of successful outcomes. This
occurs as hedging against unfavorable
outcomes does not often mean that such
hedging would simultaneously enhance

favorable outcomes. Furthermore, many

recent project risk management studies
have introduced the importance of man-
aging potential favorable future business
events rather than fighting against the
unfavourable ones (Artto et al. 2000,
Chapman 2000, Kihkénen and Artto
2000, Pitkinen 1999). Such studies of-
ten introduce the terms opportunity,
uncertainty and ambiguity that better
convey the aspects of favorable - or more
successful - future business. In repetitive
production environments, decisions on
perfecting of future activities are based
on measuring the past. [ do not under-
estimate the value of such ex post mea-

surement of risk/opportunity-related

occurrences or successful business out-
comes and their causes or drivers in
project environments. However, unique
projects are future-oriented vehicles
that require the future success to be
managed well before the point of time
when the final outcomes become
known. Analogously to the management

of project risks, active management of

future success with projects requires that
effective estimating and decision mak-
ing are in place.
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The recent studies on project suc-
cess provide insight on the alignment of
a project with the underlying business
purpose and business environment. Ac-
cording to Saravirta (2001) and Kotsalo-
Mustonen (1996), the relevant success
domains are related to: strategy (e.g. new
competitive advantage, reference
value); relationship (e.g. client satisfac-
tion); situation (e.g. learning by doing,
unlearning); product/service
(e.g.commercial success, quality); and
project implementation (e.g. cost, time,
process quality). Furthermore, evalua-
tion of success depends on the stake-
holder and its perspective on the project.
From Morris and Hough (1989) and
Rouhiainen (1997) we can derive the
following synthesis of what the impor-
tant success domains are: 1) Technical
performance, project functionality, cli-
ent satisfaction, and technical and finan-
cial performance of the deliverable for
the sponsor/customer; 2) Project man-
agement: on budget, on schedule, and
to technical specification; 3) Supplier's
commercial performance: commercial
benefit for the project service providers;
4) Learning that project stakeholders
acquire. Shenhar et al. (1997) introduce
the following four dimensions of project
success: project efficiency; impact on
customer; business success; and prepar-
ing for the future. The success domains/
dimensions in success studies are analo-
gous to the four perspectives of Balanced
Scorecard introduced by Kaplan and
Norton (1992, 1996). The four perspec-
tives introduced by Kaplan and Norton
are: customer; financial; internal busi-
ness process; and learning and growth.
The scorecard can be used to derive ob-
jectives and measures from company vi-
sion and strategy, that finally can be de-
rived further to project-specific objec-
tives that are well aligned with business
strategy.

Project success and success crite-
ria vary by project type and by applica-
tion area. For example, according to
Brown and Eisenhardt (1995), impor-
tant success factors of product develop-
ment include cross-functional teams
enabling cross-functional integration,
effective internal and external commu-
nication, powerful project leader, and
senior management support. Further-
more, the Brown and Eisenhardt discuss
the important role of team tenure that

reflects the effectiveness of the pattern
of working together, the important role
of gatekeepers as individuals who sup-
ply external information to the team,
and the important role of team group
process that enables effective internal
and external communication within the
team and with customers, suppliers, and
other individuals in the organization.
The recent project classification studies
are valuable for increasing understand-
ing not only on different project types
and their characteristics, but also on dif-
ferent success criteria related to each
type, and accordingly, different success-
ful managerial practices with each
project type (Crawford et al. 2002,
Shenhar et al. 2002, Youker 1999).

Project success studies contribute
to definition of new managerial areas for
the management of projects and project
portfolios. Existing project success stud-
ies introduce important business-ori-
ented aspects for the management of
projects from the perspective of man-
agement of an entire project-based or-
ganization. However, many studies still
limit their views to the success and suc-
cessful management of one single project
only, without in-depth consideration of
management of the organization's port-
folio of projects as a whole.
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CATEGORY: RESEARCH

Management Roles for Successful

I'T Projects

Jan Terje Karlsen, Norwegian School of Management, Norway
Petter Gottschalk, Norwegian School of Management, Norway

Keywords: IT projects, Management Roles, Project Success

This paper presents empirical research aimed at identifying management roles for successful information tech-
nology (IT) projects. Leader, resource allocator, spokesman, entrepreneur, liaison and monitor are manage-
ment roles evaluated in this research. The various dimensions of IT project success include project perfor-
mance, project outcome, system implementation, benefits for the client organization, and benefits for the
stakeholders. A survey was conducted in Norway to collect data on management roles and project success.
Research results indicate that IT project success is significantly related to the importance attributed to the
roles of project leader, resource allocator and spokesman. Collected data also indicate that managers of IT
projects emphasize the internal management roles - leader and resource allocator - significantly more than the
external management roles such as monitor and liaison.

Introduction

The functions or tasks within the IT
department are organized of most orga-
nizations as IT projects (Murch 2000).
IT management has largely been a
project-driven exercise. Whether the
goal is to design, install or re-engineer,
technology initiatives are often driven
by aggressive deadlines and periods of
frequent change. To get the job done,
resources must be identified and allo-
cated, and activities must be properly
organized and structured in accordance
with business and technical require-
ments (Gray and Larson 2000). Infor-
mation technology projects come in
many shapes and sizes, e.g. feasibility
studies, development projects, design
projects, implementation projects, up-
grade projects, migration projects and
support services projects (Schwalbe
2002). The project management ap-
proach to solving I'T problems and em-
ploying opportunities involves both lead-
ers and end-users, and it defines activi-
ties, plans and milestones, and respon-
sibilities (Kerzner 2001). In IT projects
the project managers are important play-
ers in making the most of the potentials

of IT.
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The need for improved perfor-
mance in information technology
projects has been emphasized in both
empirical and prescriptive research stud-
ies (Atkinson 1999, Thite 2000). Cost,
time and quality have over the last de-
cades become inextricably linked with
measuring the success of project man-
agement (Pinto 1998). Atkinson (1999)
suggests that the benefits for the client
organization and stakeholders are just as
important performance measures for in-
formation technology projects as the
time-cost-quality criteria. In his article
Thite (2000) discusses leadership as an
important determinant of performance
in information technology projects. This
paper discusses an empirical research
aimed at identifying successful manage-
ment roles for managers of information
technology projects. The following re-
search question is addressed: What man-
agement roles can predict the extent of
IT project success? This research is im-
portant because there are few studies of
management roles in IT projects and
there is also a lack of empirical research
on measuring and explaining IT project
success.

One criticism of many studies is

the poorly defined success measures. In
the present study we use a project-spe-
cific typological approach, a multidimen-
sional criterion for assessing project suc-
cess, and a multivariate statistical analy-
sis method.

Management Roles

Today's complex project setting requires
even greater skills in leadership and
management than ever before. In the
highly competitive arena in which most
IT projects operate, whether internal or
external, the requirement to produce
results that exceed the client's expecta-
tions has become the norm. Within
project management, the concept of
leadership has been studied extensively
(Cleland 1995, Smith 1999, Thoms and
Pinto 1999). Thite (2000) investigated
leadership styles in information technol-
ogy projects, and he made a distinction
between technical leadership and trans-
formational leadership. As opposed to
Thite (2000) and other literature about
project leadership, the concept of man-
agement roles is applied in this article.
Leadership style can be defined as a fo-
cus on attention, while management
role can be defined as a focus on behav-
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ior. Mintzberg (1990, 1994) introduced

the concept of management roles in the

1970s.

Managers undertake activities to
achieve the objectives of the organiza-
tion. Mintzberg (1994) notes a number
of different and sometimes conflicting
views of the manager's role. He finds that
it is a curiosity of the management lit-
erature that its best-known writers all
seem to emphasize one particular aspect
of the manager's job to the exclusion of
the others. In sum, they perhaps cover
all the aspects, but even so does this fully
describe the whole task of managing
(Gottschalk 2000). Mintzberg's role ty-
pology is frequently used in studies of
managerial work and is genderless.

In the context of IT management,
Grover et al. (1993) identified the rel-
evance of six roles from Mintzberg's role
typology; leader, resource allocator,
spokesman, entrepreneur, liaison and
monitor. In this present research the
same six roles were applied, using the
following role descriptions:

- Leader. As the leader, the project
manager is responsible for supervis-
ing, hiring, training, organizing,
coordinating and motivating a
cadre of project personnel towards
the project goal. Literature has
emphasized the impact of this role
on project personnel. This role is
mainly internal to the project.

- Resource allocator. The project
manager must decide how to
allocate human, financial, and
information resources to the
project. This role emphasizes
planning, organizing, coordinating
and controlling project tasks and is
mainly internal to the project.

- Spokesman. As a spokesman the
project manager extends his/her
contacts outside the project to
other areas of the organization.
This role emphasizes acceptance of
the project within the organiza-
tion. Frequently, he or she must
cross traditional departmental
boundaries and become involved
in matters of production, distribu-
tion, marketing, and finance.

- Entrepreneur. The project manager
identifies the users' needs and
develops solutions that change
business situations. A major
responsibility of the project
manager is to ensure that rapidly
evolving technical opportunities
are understood, planned, imple-
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mented, and strategically exploited
in the organization.

- Liaison. In this role, the project
manager communicates with the
external environment. This
communication includes exchang-
ing information with IS/IT suppli-
ers, customers, buyers, market
analysts, and the media. This is an
active, external role.

- Monitor. This role emphasizes
scanning of the external environ-
ment to keep up with relevant
technical changes and competi-
tion. The project manager identi-
fies new ideas from resources
outside the organization. To
accomplish this, the project
manager uses many resources
including vendor contacts, profes-
sional relationships, and a network
of personal contacts.

The six roles are illustrated in fig-
ure 1. Leader and resource allocator are
roles internal to the IT project. Spokes-
man and entrepreneur are roles inter-
nal to the organization. Monitor and li-
aison are roles external to the organiza-
tion.

Success Criteria

According to Pinto and Slevin (1988a),
there are few topics in the field of project
management that are so frequently dis-
cussed and yet so rarely agreed upon as
that of project success. Baccarini (1999)

found that a review of the project man-
agement literature provided no consis-
tent interpretation of the term project
success.

In this research, the success
framework suggested by Atkinson
(1999) was applied because it seems to
cover success criteria suggested in the
research literature (Baccarini 1999,
DeLone and McLean 1992, DeLone and
McLean 1997, Kerzner 1987, Pinto and
Slevin 1988a, Pinto and Slevin 1988b,
Thite 2000, Wateridge 1995).
Atkinson's (1999) framework called "the
square root" consists of four success cri-
teria. First, there are cost, time and qual-
ity, which traditionally have been the
easiest way to measure project success
(Shenhar et al. 1997). The second suc-
cess criterion is the information system,
the third is benefits for the client orga-
nization and finally the fourth is ben-
efits for the stakeholder community. In
this research we have added a fifth suc-
cess criterion in which the focus is on
system implementation. Hence, we ap-
ply the following five success criteria for
information technology project success:
- Project performance. This is the

traditional evaluation criterion for
project success consisting of time,
cost and quality. The project has to
be completed within the time
schedule and within the financial
budget, and the technical require-
ments have to be fulfilled.
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Figure 1. Management roles in I'T projects



- Project outcome. This measure-
ment is concerned with evaluation
of the information system itself.
Important dimensions include
system maintainability, reliability,
validity and information-quality
use.

- System implementation. This is a
criterion concerned with successful
introduction, installation, training,
use, and modification of the new
information system. Important
dimensions include actual use, and
user acceptance.

- Benefits for the client organization.
Important dimensions of this
success criterion are improved
efficiency and effectiveness,
increased profits, achieving
strategic goals, and organizational
learning.

- Benefits for the stakeholders.
Important dimensions of this
success criteria are satisfied users,
social and environmental impact,
and personal development.

The five success criteria are illus-
trated in figure 2. Project performance
and project outcome are success crite-
ria internal to the project. Systems
implementation and benefits for the cli-
ent are success criteria internal to the
organization. Benefits for the stakehold-
ers are success criteria external to the
organization.

Research Hypotheses

What kind of management skills are
expected from project managers in
today's competitive environment? Ac-
cording to Cleland (1995) and Zimmerer
and Yasin (1998) the project manager
must take a leadership role. Edum-Fotwe
and McCaffer (2000) emphasize that
leading is essential for project success.
While Edum-Fotwe and McCaffer's
(2000) perspective on leadership focuses
on three levels - vision development,
aligning people through communica-
tion, and motivating and inspiring sub-
ordinates, Thite (2000) highlights five
transformational factors (attributed cha-
risma, idealized influence, intellectual
stimulation, inspirational motivation
and individualized consideration) and
three transactional factors (contingent
reward, management-by-exception ac-
tive and management-by-exception pas-
sive). According to Thite (2000), trans-
actional leadership alone would lead to
low project success, transactional lead-
ership needs to be augmented with
transformational leadership for high
project success. Furthermore, Pinto and
Slevin (1988b) found that troubleshoot-
ing and the project manager's ability to
handle unexpected crises are critical
success factors in the project execution
phase. Hence, it is reasonable to hypoth-
esize that project success depends on the
leadership role. We propose the follow-
ing hypothesis:
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HI: Total project success is related to
the importance of the leader role.

A characteristic of almost every project
is scarcity of resources, such as human,
financial and information resources
(Meredith and Mantel 2000, Schwalbe
2002). This absence or shortage of re-
sources makes the resource allocator role
an important project management func-
tion. During the project period, the
project manager frequently negotiates
with the line organization about resource
availability and utilization (Edum-Fotwe
and McCaffer 2000). This management
role also includes tactical activities such
as planning and organizing of activities,
which Pinto and Slevin (1988b) found
to be critical for project success. Hence,
we propose the following hypothesis:

H2: Total project success is related to
the importance of the resource
allocator role.

As a spokesman, the project manager
has to take the end user's requirements
seriously, build a trusting relationship,
and focus on implementation and use
of the information system. This role is
emphasized by Ireland (1992) who di-
rectly relates it to the success of the
project. Considering this management
role, Smith (1999) argues that project
success depends strongly on the end
user's involvement and acceptance of
the solution as implementation con-
cerns. In another study of project suc-
cess, Pinto and Slevin (1988b) found
that client consultation and acceptance
- a selling function - were of importance.
Hence, we propose the following hy-
pothesis:

H3: Total project success is related to
the importance of the spokesman role.

The driving force behind project initia-
tion involves the end users' needs
(Davidson Frame 1995). As an entre-
preneur, it is the project manager's role
to identify the users' needs, and develop
a fully acceptable solution. If articulat-
ing needs is done insufficiently, the
project will be initiated on a poor foun-
dation, and major problems will arise
when implementing the system. This
role is emphasized by Edum-Fotwe and
McCaffer (2000), who state that the
project manager is required to provide
innovative solutions for both the prod-
uct as well as the business processes in-
volved in achieving the project's out-
come. According to Pinto and Slevin
(1988b), client consultation, a commu-
nication, listening, and feedback activ-

Page 9



ity, and client acceptance are critical
project success factors. Hence, we pro-
pose the following hypothesis:

H4: Total project success is related to
the importance of the entrepreneur
role.

Gilbert (1983) argues that management
of stakeholders is an important project
management activity. It includes estab-
lishing a trusting relationship between
the project management and the stake-
holders, which forms the basis for an
exchange of information and resources.
Management of stakeholders is also
emphasized by Cleland (1986), who
claims that project managers need to
identify and interact with key institu-
tions and individuals to reduce external
risks. Hence, we propose the following
hypothesis:

HS5: Total project success is related to
the importance of the liaison role.

The changing nature of the business
environment during the project period
makes the collection and analysis of rel-
evant information critical. The manag-
ers are expected to broaden the scope
of environmental scanning, and moni-
tor the market for new technologies,
markets and information. According to
Rycroft and Kash (1999), the critical role
of the manager is to monitor the possi-
bility of major technological changes by
looking for such indicators as technical
community disintegration, foreign in-
vaders, new technology waves, and cli-
mate changes. To identify new ideas or
changes from sources outside the orga-
nization, a networking for interaction
and communication with the market
can be most helpful for the project man-
ager (Kreiner 1995). Hence, we propose
the following hypothesis:

H6: Total project success is related to
the importance of the monitor role.

In figure 3 the paper's research model is
presented. The model consists of six in-
dependent and five dependent factors
which represent the basis for the pro-
posed hypotheses.

Research Method

The Grover et al. (1993) instrument,
which operationalized the management
roles identified by Mintzberg and
adapted them to the IT context, was
used as a basis to investigate the roles of
IT project managers. The rationale for
choosing this instrument was based upon
the high validity and reliability they and
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others have obtained within each of the
managerial roles.

The present study consists of a
survey conducted in Norway in 2001 to
investigate the management roles. The
research instrument contained forced-
answer questions with a five-point Likert
scale ranging from a high of 5 to low of
1. The respondents were asked to both
rate the importance of each manage-
ment role and the success criterion as it
applies to the prevailing project.

A study sample of 673 companies
was selected from the listing of mem-
bers of the Norwegian Computing Soci-
ety. It was assumed that these firms
would tend to have project managers
with job attributes consistent with our
management role classification. Based
on the availability of correct addresses,
591 questionnaires in English reached
their destinations. Surveys with incom-
plete responses were deleted. After two
mailings, a total sample of 70 was re-
turned, each representing a specific
project. The low response rate of 11.8
percent made us concerned about the
non-response bias. After studying early
and late responses, as well as respond-
ing industries, we have no reason to be-
lieve that there is any significant non-
response bias. To examine the data for
normality, skewness and kurtosis tests
have been done, and destructive outli-
ers have been excluded.

The measurement of project suc-
cess by Atkinson (1999), extended with
system implementation, was used as a
basis to investigate project success re-
lated to the roles of project managers.
The instrument contains thirty-eight
items, divided into five predetermined
success categories. To measure the reli-

ability of each category of dependent
variable, a factor analysis was employed.

The projects in our sample were
performed in a variety of industries, in-
cluding bank and finance, commerce
and trade, manufacturing, service, trans-
portation and public administration.
The sample includes both projects that
are characterized by routine work as well
as research projects. The average size of
each project in the sample was 14 par-
ticipating persons (part or full time).
56% of the respondents were project
managers. The study shows that 17.4%
of the projects were carried out within a
department, 29% were done across dif-
ferent departments, and 53.6% were
organized as a new independent and
temporary organization. Among the dif-
ferent project phases - initiation, plan-
ning, execution and termination - the
data show that the users are the most
deeply involved in the planning and ex-
ecution phases of the project.

Data Presentation and Results

Table 1 shows the descriptive statistics
for the independent variables of man-
agement roles, where the response scale
ranged from 1 to 5 (1 = not important
and 5 = very important). Means and t-
tests (to assess statistical significance of
the difference between two independent
sample means) were used to examine the
data from the survey. As we can see from
the table, the internal project manage-
ment roles, leader and resource alloca-
tor, are the most important. The man-
agement roles of monitor and liaison,
which have a focus outside the project
and client organization, are the least
important roles. The table shows that
there are twelve significant differences.
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The most interesting finding is that the
leader role is significantly more impor-
tant than all the other roles. From table
1 we can also observe that the two in-
ternal project management roles, leader
and resource allocator, are found to be
significantly more important than the
two external roles, monitor and liaison.

Five multiple items scales were
used to measure the construct for the
dependent variable, project success, as
listed in table 2. The variables exceed
0.60, and have an acceptable reliability.
To improve the reliability of the fifth
variable - benefits for the stakeholders -
one item was deleted.

Table 3 shows the descriptive sta-
tistics for the dependent variable of
project success, where the response scale
ranged from 1 to 5 (1 = high success
and 5 = no success). As we can see from
the table, project outcome is the crite-
rion which achieved the highest success,
while benefits for the stakeholders is the
criterion with the lowest success. The
table shows that there are six significant
t-values, indicating that project outcome
is significantly more fulfilled than project
performance, benefits for the client and
benefits for the stakeholders.

Table 4 lists the correlation be-
tween the independent variables - man-
agement roles, and the dependent vari-
ables - project success criteria (see fig-
ure 3). The measurement of total project
success includes all the five success cri-
teria.

Hypothesis 1 predicts that total
project success is related to leader role
importance. The results presented in
table 4 indicate a significant correlation
between the independent and depen-
dent variable (r = .293, p = .014). Thus,
hypothesis 1 is supported. Consistent
with our expectation, total project suc-
cess is related to resource allocator role
importance (r = .259, p = .039). Thus,
hypothesis 2 is supported. It was hypoth-
esized that total project success is posi-
tively related to spokesman role impor-
tance. This prediction is supported (r =
.341, p = .006), hence hypothesis 3 is
confirmed.

Further, our data analysis shows
that success for the stakeholders is sig-
nificant correlated to leader role impor-
tance (r = .427, p = .000), to resource
allocator role importance (r = .283, p
=.032), and to spokesman role impor-
tance (r = .317, p = .016). A signifi-
cant correlation between successful sys-
tem implementation and spokesman
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role importance is also identified (r =
.269, p =.035). As table 4 confirms, no
other correlations between the indepen-
dent and dependent variables are signifi-
cant.

We conducted additional analyses
looking at specific background variables
regard the sample of projects, but no
other significant correlations between
management roles and total project suc-
cess were identified.

Discussion and Implications

While recent studies on leadership and
project management have focused on
characteristics and skills of successful
project managers (Thite 2000), this
study has taken another perspective and
concentrates on different project man-
agement roles. In this research, we ex-
amine the relationship between the im-
portance of management roles and to-
tal project success.

The strongest finding of this re-
search was that total project success is
positively related to management roles
importance. First, our results support the
assertion of Edum-Fotwe and McCaffer
(2000) that the leader function is essen-
tial for achieving project success. The
findings are consistent with the critical
success factors, project mission, person-
nel, communication and trouble-shoot-
ing identified by Pinto and Slevin
(1988b). Second, our results indicate
that the resource allocator role is posi-
tively related to project success, which
underline the observation found by
Pinto and Slevin (1988b) in their study
of critical success factors. These two
management roles are both internal to
the IT project for the project manager,
asillustrated in figure 1. Third, the find-
ing of this study shows that spokesman
role, which focuses on client consulta-
tions and acceptance for the project in
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the line organization, is significant for
achieving project success. None of the
other presented hypotheses were sup-
ported in the research.

Supplementary results show that
IT project managers emphasize the
leader role as the most important man-
agement role, while the monitor role was
pointed out as the least important man-
agement role. Among the five different
project success criteria that are studied,
project outcome is the criterion which
achieved the highest fulfilment.

The project manager is often
called a hybrid manager because he/she
must be able to work both with an in-
ternal and external focus, and must pos-
sess several competencies. In several ar-
ticles it has been argued that project
managers need to look more to the us-
ers' and other stakeholders' perception
of success and failure. This view is par-
ticularly emphasized by Cleland (1995)
in his discussion of leadership essentials,
where he underlines the liaison and
monitor role. Data from this survey show
that IT project managers do not agree
with this change in focus, since they
identify the internal roles - leader and
resource allocator - as the most impor-
tant. A consequence of this focus is that
project success and benefit for the stake-
holders is given a lower priority by
project managers.

The applicability of Atkinson's
(1999) measurement of project success
was well supported by the results of this
study. The measurement included "the
iron triangle" (cost, time and quality),
technical strength of the result, benefits
for the client organization and the ben-
efits for the stakeholder community. In
addition to these four success criteria,
we included a fifth success criterion, sys-
tem implementation, which was found
to be reliable. What this tells us is that

IT project managers should not only pay
attention to the traditional success cri-
teria such as cost, time and quality, but
also focus on system implementation
and the users' acceptance.

Conclusion and
Recommendations

This research provides some empirical
insight into the importance of different
management roles for successful infor-
mation technology (IT) projects.

First, the paper has discussed six
different management roles which pro-
vide insight into behavioral aspects of
project managers. These six roles con-
sist of two internal project roles (leader
and resource allocator), two roles exter-
nal to the client organization (spokes-
man and entrepreneur) and two roles
external to the stakeholder environment
(monitor and liaison). The survey results
show that the two internal management
roles, leader and resource allocator are
the most important roles.

The survey results have further
provided an insight into how project
success is measured, with not only a fo-
cus on the project performance and
technical results, but also on the system
implementation and benefits for the cli-
ent organization and other stakeholders.
Our findings show that project outcome
is the success criterion which achieved
the highest fulfillment.

Among the six hypotheses pre-
sented in the paper, three were sup-
ported. First, the survey data confirmed
that project success is related to the im-
portance of the leader role. Second, we
found that there is a significant correla-
tion between project success and the
resource allocator role. Third, the analy-
sis indicates that project success is posi-
tively related to the spokesman role.

We have learned from this re-
search that IT project managers are in-
ternally oriented. It is our recommen-
dation based on this study that IT
project managers can be more externally
oriented. It is always important that the
project manager is goal oriented, but he
or she must not forget the client and the
reason why the project was established
(Pinto and Slevin 1988a). Through an
external orientation the project manager
can improve the use of the project out-
come and contribute to value creation
for the client organization. Project stake-
holder management is also important to
manage external disturbances and
threats from actors outside the project.



Future Directions for Research

Several suggestions for future research

are relevant based the on concerns of

the current study. First, the theoretical
framework guiding this research should
be improved. Several studies have pro-
vided interesting insights into the field
of project management theory in terms
of leadership styles and management
characteristics. This paper has taken a
different perspective - management
roles, and further research should be
done to improve the theoretical frame-
work, i.e. to what extend can different
kinds of management competencies ex-
plain the management roles. Project suc-
cess is a concept that has long been lim-
ited to criteria such as time, cost and
quality. This paper has a broader defini-
tion of project success, and includes sys-
tem implementation, benefits for the
organization and benefits for the stake-
holders. This definition of project suc-
cess should be further explored in future
research. Second, key constructs should
be explored. More evidence should be
provided for the reliability and validity
of the measurements used.
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CATEGORY: NOTION ON PROJECT MANAGER'S COMPETENCE

Key Elements of A Successful
Project Manager
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Organizations are changing at a breakneck pace in order to satisfy their customers and stay competitive. It is in
this environment that project managers must learn to thrive, delivering products and services that meet the
needs of the organization and assist businesses in delivering value to their customers. It is not surprising that
project management has become a profession in its own right. Project managers who can be successful in this
environment are sought after. The question that everyone is asking is, "What makes a project manager success-

ful?"

Before that question can be answered, a more important question is, "What makes a project successful?" Why
some projects might not achieve their objectives within pre-set parameters, or achieve them at an unaccept-
able cost, is an issue constantly evaluated by professionals and academics. Some would define a successful
project simply as satisfying the client's requirements within schedule and budget limitations and without burn-
ing out the project team. In the real world, implementing projects within budget and schedule performance
criteria can generally be improved.

Moore and Ahmad did a useful research on the topic that the human factor impacts the success of project.
They are the first ones to mention the "Mature complacent decline" (Mcd) effect during a project life cycle.
Mcd is really a good start for the further research on the necessary elements of a successful project manager.
This paper will introduce the Mcd model to raise the importance of human factor in a project at first, and then
point out that soft skills are more efficient to deal with the Mcd effect than hard skills; at last, the author argues
that to be successful, a project manager must have a big picture view beyond a special project and hard/soft

skills.

Internal Life Cycle vs. Natural

Life Cycle

The following provides a useful descrip-
tion of the development of a model with
four internal cycles that may affect teams
during project implementation. An un-
derstanding of the totality of constraints
affecting the project process is required
if future performance is to improve.

Model background

One common theme throughout most
of the literature is the idea of natural
cycles (Cleland and King, 1983, Morris,
1994). These are essentially defined as
the time periods it takes to develop and
accomplish the features of implementa-
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tion--such as design, construction, com-
missioning and handover of a facility or
plant item to an asset owner. These se-
quential patterns are common through-
out most projects and, thus, can be con-
sidered "natural."

The effect these sequential pat-
terns have on internal development and
maturing of project teams, and how they
perceive and react to the complexity and
stress present in the project process, is
somewhat understood. Authors have
developed various aspects of the process
(Adams and Barndt, 1983, Thamhain
and Wilemon, 1986). These range from
the behavioral implications present in
the project life cycle, to the perception

of obstacles affecting schedule progress,
to the determinant of successful project
management.

Some authors have addressed the
behavioral aspects of groups/teams, con-
centrating on issues such as adaptive
mind patterns, group pressure/anxiety
and perceptions of change (Lynn, 1990).
Considering those authors' assertions, a
model of internal cycles similar to natu-
ral ones has been developed (Figure 1).

Models in general are considered
a reliable way of explaining complex
behavior, and are used by diverse disci-
plines to map and predict change. Mod-
els seem to be a logical way of consider-
ing developments and they also incor-
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Figure 1. A model of project life cycle internal phase

porate an explanation of why, in certain
circumstances, teams may fail to deliver
their objectives, or deliver them at an
unacceptable cost, through the action
of mature complacent decline (Mcd)--

a component of phase 3 of the model
(Moore and Ahmad, 2000).

Phases

As the team implementing a project will
be prime movers of the activity sequence
through these complex natural cycles,
it will be subjected to different pressures
occurring during each particular phase.

In responding to the requirements of

natural cycles, project teams are, in fact,
going through phases themselves--as a
collective experience.

Thus, two types of cycles are oc-
curring. One is a natural cycle, the other
is an internal cycle affecting the project

team (internal life cycle). A series of

internal phases are occurring during the
life of a project (Figure 1). The team
moves through:

- Initial inception phase

- Progressive phase

- Mature phase

- End phase.

As internal cycles will influence
progression through natural cycles, by
measuring indicators of internal cycle,

Internal cycle madel
Inception phias
| TSy '.| N

v
Mloture phins

it should be possible to predict project
success or failure. Table | summarizes this
internal cycle model as related to a typi-
cal natural cycle model of the project
engineering process.

Detailed analysis

All project management teams come
together with a purpose in mind and a
goal to achieve. Financial, human and
material resources are pooled, objectives
are laid down, and targets are set. This
could be considered the Inception phase
of the proposed internal cycle model.

As the team sets to work, progress
is made in establishing the project sys-
tems. Interfaces and working methods
are established, a coherent structure is
laid down for the project, and patterns
of control emerge. This is a very pro-
ductive period and could be considered
the Progressive phase.

As systems controls, interface
management, functionality and author-
ity, etc., take over, the project becomes
established. When the process flows of
input and output data become routine,
it is the Mature phase. When projects
enter the mature phase of the cycle, one
of two things can happen. They can con-
tinue to mature and achieve an orderly/
natural decline to the End phase "ma-
ture natural decline" (Mnd), or they can

Matural cycle model

bL Ll RIS

Table 1. Comparison between two models
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become complacent (chaotic) and en-
ter a downward spiral. This results in
unnatural decline "mature complacent
decline" (Mcd), due to an early entry
into the End phase.

Therefore in this model, decline
can be considered in two ways:

- As the planned natural ending
of a project by the erosion of
task-time (Mnd).

- As unnatural decline by entering
a complacency phase and
eroding excessive time in
relation to the tasks achieved
(Mcd).

By this action, the project team
induces the early arrival of the End
phase, which is simply project termina-
tion by natural or complacent decline,
Mnd or Mcd.

A study notes that job satisfaction
"may be reduced" during the phase 3
period, due to personnel seeing them-
selves as resolving problems created by
the errors and optimism of earlier project
personnel (Adams and Barndt, 1983).
The authors also noted that pressure to
achieve project goals is intense in this
period; conflicts were recorded to be
high. This might indicate that trigger-
ing agents may be present in the process
and responsible for inducing Mcd.

1, Less of key phayers

| 2. Interface manogement dispetes

| 4. Perwanaol mativarian

| 4. | mposad norms stasdard: worklood
5, Suhcaniractor perfermoncs

| &. Time management

Table 2. Verified indicators for project
prediction

Other researchers have reported
that senior management tends to think
the causes of "missed schedules and bud-
get targets are due to inadequate project
definition planning and control."
(Thamhain and Wilemon, 1986). This
study found that "problems with orga-
nizing the project team, weak leadership,
communications, conflict, confusion
and inappropriate/insufficient upper
management involvement" were the real
underlying issues. There are six indica-
tors (Kinnear and Gray, 1994) that could
be useful for further analysis (Table 2).

These predictor variables can be
considered as evaluators of the extent
that Mcd might influence the dependent
variable, in particular project scenarios.
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Result

This model builds on a prior evaluation
of project life cycle, relative to their ef-
fect on the project team (Adams and
Barndt, 1983). The phenomenon Mcd
could be considered akin to failure as
classified by management in a study
where "missed schedules and budget tar-
gets are due to inadequate project defi-
nition, planning and control," indicat-
ing that management may not always
consider that failure may have a social

origin (Thamhain and Wilemon, 1986).

Variable

The Key to Project Management
Success

Project management is art as well as sci-
ence. Understanding processes, tools,
and techniques (the hard skills, the sci-
ence of project management)-and
knowing when and how to apply them-
is only part of the answer. A greater piece
of the puzzle for successful project de-
livery is soft skills (the art of maintain-
ing the Progressive phase). Soft skills
help to define the business value, clarify
the vision, determine requirements, pro-

Hazare level

practices can be learned from a textbook
and can be further developed through
experience. But if a project manager fo-
cuses on these practices and skimps on
the broader soft skills, success will be
elusive. Consider the following scenarios
(Claser, 1984):

- Managing scope without being
able to clearly communicate its
meaning can cause unclear
deliverables and requirements
and a dissatisfied client.

- Managing communications
without the ability to develop an
open and honest exchange of
ideas within the project team

Scrutinize: i three key persons are ot

can result in issues not being
raised until they reach a critical
point.

Loss of key ployers

Imposed narmss shandards worklood Scrutinize: Any (impesition, particelary
over 20% of the original workscops| - Developing a project plan
without engaging the team
appropriately can lead team

members to ignore the plan and

[Unfreszing the workscops|

Interfoe momagement disputes montk Serudinize: IF unreschred for cver one
Scrudinize: I performance drops below

|5

Subsnniredor perlormancs

n :_|." |:|r||||||-.d Vi -:||Il|u|

Table 3. Complacency appraisal data

Examine Table 3 in relation to a
particular project's Mature phase and
consider the predictor variables as stress
focus points, which may act singularly
or in combination initiating the process
of Mcd (Moore and Ahmad, 2000). This
indicates the potential that exists for cir-
cumstances to move into unproductive
descent when lack of success is corrected
for merely by ensuring cost, time, sched-
ule, industrial relations and material re-
sources are held constant.

Internal cycle offers a logical way
of considering the life cycle of project
teams. They offer a possible explanation
of why some projects might vary in de-
livery of objectives as different aspects
of the process are applicable to each
phase. Maintaining the Progressive
phase is advantageous. Management
should work to maintain this position
throughout the project's life.

Management should evaluate in-
ternal Progressive and Mature phases in
relation to the actual activity schedule.
They should look specifically for issues
related to team decline--as opposed to
schedule decline--using Table 3 as a
guide.
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vide direction, build teams, resolve is-
sues, and mitigate risk. Without the ap-
propriate soft skills, the likelihood of
project success diminishes.

Generally, we apply hard skills to
project natural life cycle issues, and ap-
ply soft skills to project internal life cycle.

Hard Skills

Project managers must have the appro-
priate processes, tools, and techniques
at their fingertips to deliver projects. A
key resource to many project managers
today is the Project Management Insti-
tutes Project Management Body of
Knowledge (PMBOK), which provides
the manager with generally accepted
processes, tools, and techniques of
project management. It groups the pro-
cesses into nine knowledge areas, detail-
ing what is required by the process (the
inputs), what occurs during the process,
and the deliverables of the process (the
outputs). This document merely pro-
vides the project manager with a guide;
the appropriate implementation of these
processes, tools, and techniques on a
given project is another challenge. Un-
derstanding the best way to do this
comes with experience (Morris and
Hough 1987).

It is true that the hard skills asso-
ciated with these project management

create mistrust within the team.

- Making use of all these processes
and procedures without display-
ing leadership in delivering the
end product or service will result
in failure.

Even with a mastery of hard skills
and a keen sense of when to use them, a
project will rarely be completely success-
ful without the appropriate application
of soft skills.

Soft Skills

A clear understanding of the soft skills
of project management and the ability
to apply these skills effectively through-
out the internal life cycle of a project
will enhance the success of a project
exponentially. Few projects fail because
the Gantt chart/PERT/CPM are wrong,
the roles/responsibilities are not mapped
out in a matrix, or the cost charts were
off. More often they fail because of a
project manager's inability to commu-
nicate effectively, work within the
organization's culture, motivate the
project team, manage stakeholder ex-
pectations, understand the business ob-
jectives, solve problems effectively, and
make clear and knowledgeable decisions
(Baker, Murphy, and D. Fisher, 1974).
On the other words, the project man-
ager can't maintain the Progressive
phase of internal life cycle effectively.
The following soft skills are cru-
cial for successful project management:
- Communication. This is, quite
simply, the most important soft
skill for all project managers. They



must have the ability to convey
complex ideas easily, clearly
articulate what must be accom-
plished, keep the team moving
toward a common goal, foster an
environment that allows team
members to communicate openly
and honestly, admit their own
mistakes without loosing respect,
negotiate, listen, facilitate the list
goes on.

- Organizational Effectiveness.

Project managers must understand

the corporate culture, the organi-
zational dynamics, and the indi-

viduals they are dealing with. With

this understanding, they will be
able to obtain resources more

effectively, gain support, and build

a stronger foundation for the
effort.

- Leadership. Project Managers must

lead. They frequently do not have
direct authority, yet they do have
direct responsibility. They must
build authority through appropri-
ate leadership.

- Problem Solving and Decision-

Making. Resolving issues or solving

problems is a large portion of what
a project manager does every day.
Each phase of a project has its own
unique set of problems. Without
strong problem-solving skills, the
sheer volume of issues that are a
normal part of every project will
soon overwhelm the project
manager.

Team Building. Building a team in
the business environment is a
challenge. Co-location is not easy
and rarely occurs. More frequently
a project team is made up of
borrowed resources from other
functional areas within the
organization and usually also has
vendors and suppliers. Creating a
team atmosphere where the team
believes that "we are all in this
together" is a critical component to
project success.

Flexibility and Creativity. Having a
proven framework to guide a
project manager is not enough.
The project manager must also
adapt to the needs of the project.
Since every project is unique, each
may require different components,

templates, tools, and techniques.
Using the "project manager
toolbox" effectively will assist in
delivering a successful project.

- Trustworthiness. The project
manager must have the trust of all
of the stakeholders involved in the
project. Simply meeting deadlines
is just one facet of this; a project
manager must also be able to
convey that he can be trusted day-
to-day to do what is right at the
right time to keep the project
successful and the client satisfied.

The list above is not all-inclusive.
Time management, stress management,
customer relationship management, ex-
pectation management, coaching,
mentoring, and sound business judg-
ment are other soft skills that a project
manager needs to be successful. The
project manager's role now encompasses
an enlarged set of skills that can be mas-
tered only over time.

The following (Table 4) can show
us the relationship between the hard/soft
skills levels and the project manager's
competencies (St Germain, 1997).

Competency Emtry Lewel | Mid Level | Senior Level

L .--=l"-|'|||' Cinond Masten
eveloping Stafl Cowd Mloste
M otivation Skills Cisad Masten
Bodterng orearvin Ll Mlagrery
Selling & Intluencing Cioned Masten
omiflice Besolution ] Maspery
Story Telling Ciood bl aster
Merworking L] Mascery
Project Manapement Tools S Excellent Masten
Chimgze Moanapemer e T Exe el Ml aspe

nerol Business Skills Som Excellent | Masten
Pasgrc s e W ik | 1l Mlnster,
Felati '--I'i!' MManagement O Ese [ Master
herive Lty S Exceflent | Mastery
Focilitetion S Exceflent | Masten
| Fiey (LS E BT oI L 1l Mol aare
Presentation SO Excellent | Masten
ilysis & Research ST scellent | Master
[eamwnrk Some Excellen Mazren
Erhies & Charmete Some -veellent | Mosten

wernl Business Kravwledps ST Excellent | Masten

Table 4. A model of project manager's competencies
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Jump the Project Fence

Every project has to be caught through
in an organization. Of course, a project
manager operates within the context of
the enterprise itself, and so a full under-
standing of the organization and how it
works is essential. He or she must un-
derstand the "big picture" of the enter-
prise, the system in which daily activity
takes place. In this "big picture," there
are unwritten and written rules by which
the organization operates, and the lead-
ership structures/styles (St. Germain,

1997).

Written and Unwritten Rules

When undertaking a project, it is nec-
essary to understand both the business's
corporate culture (behaviour patterns
and beliefs) and its organizational dy-
namics (an interactive system, especially
one involving competing or conflicting
forces). A project manager must work
within these unwritten guidelines to be
successful. An understanding of culture
and organizational dynamics will dictate
whom to work with, how to work with
them, and why-not to mention more
supetficial but still important issues such
as appropriate dress and work schedule.

It is also clear that both culture
and organizational dynamics change
over time. These changes come about
through the restructuring, downsizing,
or flattening of the organization itself or
by changes in key players (the sponsor
or support staff of the project), all of
which could impact a project. These two
portions, corporate culture and organi-
zational dynamics, influence the busi-
ness practices within the enterprise.

Understanding business practices,
the written guidelines, is another key
element. Each business unit within an
organization may run projects differently.
In some cases, business practices might
be nonexistent, the participants expect-
ing magic to deliver successful projects;
in other situations, a clearly defined
project management methodology
might already be in place. If a project
manager is not prepared to deal with this
diversity and insists on sticking to a given
method, no matter how strong the
method is, the project could suffer. If a
client, sponsor, user, or project team is
expecting some information in a particu-
lar format and receives it in a different,
less familiar form, confusion will likely
result.
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Figure 2. Jump the Project Fence

Building Relationships with
Executives/Sponsors/Business Units

One would think that with the many
volumes written about project manage-
ment, executives, sponsors, and business
units involved in a project would under-
stand their roles and responsibilities. But
instead there is often a gap between
what is required from these audiences
and what actually occurs. Working
within the organization to educate these
groups of people is a key responsibility
of the project manager (Melymuka,
2000).

[t is essential to guide the sponsor
in building the relationships necessary
for project success and to identify key
individuals and groups within the orga-
nization that must be appropriately en-
gaged. Without these relationships, a
project can become mired in political
bogs; it can be difficult to have changes
approved and get sign-off on key phases,
slowing the progress of a project to a
crawl (Lauriano, 2000). On the other
hand, strong relationships can help a
project move forward. Building these
relationships before the project gets
started will ensure appropriate involve-
ment, maintaining these relationships
during the project will ensure success-
ful implementation, and closing out the
project on good terms with all involved
will ensure that future efforts will have
a greater likelihood of success.

Viewing projects as parts of a larger
system

Dr. Deming and the total quality move-
ment have taught us to focus on more
than meeting project goals, because by
focusing only on short-term, project-spe-
cific goals, we create products that are

difficult to manufacture and service (St.
Germain, 1997). This focus encourages
us to concentrate on immediately vis-
ible deliverables, such as functions and
features, rather than the broader and
longer-term issues of customer accep-
tance and overall utility. Figure 2 pro-
vides a guideline for a project manager
who is pursuing for a successful result.
A successful project manager must con-
sider the business value generated over
the entire life of whatever he or she cre-
ates with projects. Simply meeting dead-
line or budget requirements does not
define project success. Delivering busi-
ness value does (Haransky,2000).

Although  designing for
manufacturability and serviceability is
not a new concept, measuring the busi-
ness value and impact of projects over
their total life cycle or estimating their
effect on the organization is quite diffi-
cult.

There is a second more significant
reason to view projects as part of a larger
system. Systems theory--or systems
thinking (Senge, 1990)--looks at things
as interconnected parts of a whole rather
than as independent happenings. View-
ing projects from this perspective pro-
vides some powerful insights.

Conclusion

Today's work environment is inherently
complex, constantly changing, and fo-
cused on customer satisfaction. This
environment is challenging the capabili-
ties of project managers. Delivering busi-
ness value on time, within budget, and
to the customers' satisfaction is both sci-
ence and art. Today's project manager
must be able to apply the processes,
tools, and techniques of the trade effi-



ciently and effectively throughout the
natural life cycle to be successful. How-
ever, without mastering the timeless soft
skills to supplement the hard skills by
the internal life cycle control, few
project managers will succeed. This
combination of art and science, while
taking into consideration the broader
organizational context, will lead to suc-
cessful projects.
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From being dominated by various planning techniques with a strong operations research orientation, "project
research" today shows a significant level of plurality. This paper begins with a historical overview of the devel-
opment of project research to trace the intellectual roots and backgrounds of the diversity in terms of foci and
assumptions underlying present project research. The observed plurality is evidenced both in the broadening
scope of empirical studies and the establishment of a range of theories and perspectives. Plurality is also ob-
served in the units of analysis that range across the levels of the individual, the group, the project and the
organization.

The aim of the paper is to review the literature on project management and suggest a categorization of the
schools of thought currently prevailing. The categorization centers on the research at the project-level, i.e. the
type of research that is specifically concerned with the management and organization of single projects. Seven
schools have been identified based on a literature search and a review of the relevant literature. The schools
vary in terms of their main focus and research question, and type of theorizing. It is argued that a categorization
might not only reveal possibilities for future research but also point to opportunities for cross-fertilization be-

tween the schools identified.

Introduction

Research on projects and project man-
agement has increased tremendously in
recent years. New perspectives, theories
and studies proliferate. New conferences
are initiated, and the number of project
management journals is flourishing. Sev-
eral studies have also documented the
increased use of projects as an organiza-
tional form in a plethora of industries
(e.g. Whittington et al, 1999). Below, I
center on the theoretical debate in
"project research and especially concen-
trate on the research on project man-
agement. For reasons of simplicity, I will
label all types of research that study
projects, project management, project
organization, project-based firms, etc. as
examples of project research. Project
management research will in this article
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be referred to as the research that stud-
ies the management and organization of
single projects.

The paper is structured in the fol-
lowing way. First, [ will give a brief over-
view of the history of project manage-
ment research, showing its relatively firm
grounding in operations research. Sec-
ond, I turn to some of the more recent
developments, especially emphasizing
the 1990s. Here it is argued that project
management was for long dominated by
research based on assumptions/ideas of
operations research and research on the
"critical success factors" of projects and
project management. However, as I will
demonstrate, considerable develop-
ments have occurred in project manage-
ment research over the past decade. I
then analyze the research on project

management in proposing a categoriza-
tion of the literature in terms of its most
influential lines of thought. It will be
revealed that most of the research is
grounded in one or the other of the
seven schools identified.

The aim with the paper is to con-
tribute to the knowledge on project
management. In order to do so, I con-
centrate on the literature during the last
decade and point to some recent trends
in the development of project manage-
ment research. The paper aims at
complementing the literature review by
Packendorff (1995) published in the
Scandinavian Journal of Management
and focus on the years following his lit-
erature search. However, the paper will
also point to some of the weaknesses
with the Packendorff study and show



that the division of project management

research into essentially two strands of

research is overly simplistic and thus
neglects a number of key contributions
to the field of project management. As
this paper will show, other important
strands of research are found in areas
not frequently thought of as "core"
project management, for instance, mar-
keting and decision-making.

This paper is based on a literature
search of the leading academic manage-
ment and organization journals. Hence,
the argument is put forward that project
management research has entered the
"best room" of management research. I
argue that, in order to further the knowl-
edge on project management, the link
to overall organizational matters need
to be addressed. It is thus a positive sign
that project management researchers
publish in traditional journals along with
typical project management journals,
such as Project Management Journal
and International Journal of Project
Management. The present paper focuses
especially on the work published in a

number of high-ranked management

and organization journals.

Project management research: a
brief history

According to Levene (1996:4162) the
development of "modern project man-
agement techniques" stemmed from ad-
vances in operations research, which led
to the development of several network
techniques in the 1950s. Levene argues
that the common viewpoint of project
management is still very much orien-
tated towards techniques for the man-
agement of time to enable the planning
and scheduling of activities. Since the
1950s and 1960s, it is possible to observe
major developments in the field. Profes-
sional and academic organizations dedi-
cated to project management have been
established (e.g. International Project
Management Association and Project
Management Institute), professional
and academic conferences have been ar-
ranged on an annual basis, and academic
journals on project management have
been launched (e.g. Project Manage-

ment Journal, International Journal of

Project Management). However, as will
be shown below, there are still incon-
clusive debates taking place within the

field.

Initially, a management and orga-

nizational concern, focusing exclusively

on the implementation of a single
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project, project research, in general, now
spans a variety of levels of analysis. Con-
cepts such as the management of
projects (Morris, 1994; Packendorff,
1993) and the management by projects
(Sharad, 1986; Gareis, 1989) clearly
point to the current devotion of project
research to the management of project-
based firms and the conscious "applica-
tion" of project-based management to
the management of companies (cf. Mor-
ris, 1994). In the present article, how-
ever, | will concentrate on the literature
at the project-centric level, i.e. the man-
agement and the organization of single
projects.

Within the literature and the re-
search at the project-level, it is possible
to identify various foci. Most literature,
however, addresses the management of
industrial projects (cf. Morris, 1994).
These studies investigate primarily de-
velopment and implementation projects
in industries such as construction, au-
tomotive, power generation and trans-
mission, aerospace, and defense. They
vary in terms of their focus along the
project lifecycle in directing their atten-
tion to the early phases of projects or
the actual implementation of projects.

This paper argues that "tradi-
tional" project management research is
classifiable either as one of "optimiza-
tion," or as "critical success factor" re-
search. The former deals primarily with
the development of various "work break-
down techniques" for the division of la-
bor and network planning for integrat-
ing the tasks (cf. Packendorff, 1995).
The research on critical success is pri-
marily focused on finding the generic
factors determining project success uti-
lizing large sample surveys. These
streams of research have, according to
Shenhar (1993), devoted relatively little
effort to creating a contingency theory
but instead focused on the general as-
pects of project management. However,
since the early 1990s, a few important
contingency studies have been reported
(cf. Shenhar & Dvir, 1996). These stud-
ies build on a long tradition of contin-
gency reasoning in organization theory
and innovation research. This stream of
research will be referred to as the "Con-
tingency School."

Perhaps stimulated by the incep-
tion of the IRNOP conferences (Inter-
national Research Network of Organiz-
ing by Projects) in 1994, the use of the
concept of "temporary organization” has
increased in project management writ-

ings (cf. Lundin, 1995). In the publica-
tion from the first IRNOP conference
(cf. Lundin & Packendorff, 1994;
Lundin &Midler, 1998), several authors
made explicit reference to the term
"temporary organization" (see e.g.
Lowendahl; 1995; Lundin &
Soéderholm, 1995; Midler, 1995;
Packendorff, 1995). As it seems, several
of these studies have aimed at extend-
ing the interpretations of project man-
agement within organization theory.
This type of research was not interested
in planning techniques or critical suc-
cess factors, but, instead, the various
behavioral dimensions of projects. The
line of research adopting this organiza-
tion-theory inspired approach will later
in the paper be referred to as the "Be-
havioral School."

During the late 1980s and 1990s,
different applications of transaction cost
economics entered into project manage-
ment research (Williamson, 1975). A
typical piece of work in this category is
the work by Winch (see e.g. Winch,
1989; 1995) and, furthermore, the con-
tribution by Kolltveit & Reve (1998).
In analyzing projects, the authors stress
the typical project as being highly un-
certain, carried out on a low frequency
basis, being highly unique and typically
of high complexity. This line of research
will be discussed in further detail in the
next part of the article under the head-
ing of the "Transaction Cost School."

Moreover, within the research on
project marketing, a group of research-
ers commenced studying the marketing
activities preceding large-scale industrial
projects. The article by Cova & Holstius
(1993) has probably played a key role in
this development (Giinter &
Bonaccorsi, 1996). Whilst the research-
ers on project marketing are mainly in-
spired by industrial marketing, their fo-
cus is here considered to be of impor-
tance for project management research.
For instance, they stress the importance
of project management in the early
stages and a "proactive approach" in the
marketing of projects. This line of re-
search will be analyzed in further detail
in the next part of the paper under the
heading of the "Marketing School."

As a critique against many ratio-
nal decision-making and project man-
agement models, several studies of the
decision processes preceding large
projects (or project implementations)
have been reported (e.g. Sahlin-
Andersson, 1989; 1992; Hellgren &
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Stjernberg, 1995). The research seems
to be driven by an interest to understand
the formation of large projects and the
political decision-making processes typi-
cally involved in "project networks"
(Hellgren & Stjernberg, 1995). The
studies of decision processes will be dis-
cussed in further detail under the head-
ing of the "Decision School" of project
management research.

Categorization methodology

The present overview builds, not only
on my own literature search, but also on
earlier literature overviews. The major
academic management journals were
reviewed and taken as the basis for the
present literature review. The following
management journals were included in
the review: Administrative Science
Quarterly, Academy of Management
Journal, Academy of Management Re-
view, British Journal of Management,
International Studies of Management
and Organization, Journal of Manage-
ment, Journal of Management Studies,
Management Science, Organization,
Organization Science, Organization
Studies, Research Policy, Scandinavian
Journal of Management, Strategic Man-
agement Journal. Besides these journals,
a number of leading journals in differ-
ent areas were chosen, namely R&D
Management and Research Policy (for
high rank and for the number of hits on
projects, project management, project
organization as keywords), International
Business Review (for a frequently cited
special issue on projects), Construction
Management and Economics (for high
rank and for several hits on projects,
construction projects, project manage-
ment, as keywords). The rankings were
taken from the study by Collin et al
(1996).

For the time period prior to 1993,
the work by Packendorff (1993) was
heavily relied upon (published in a
shorter version as Packendorff, 1995).
However, compared to the Packendorff
study, the present study has, in terms of
levels of analysis, a more narrow focus.
The focus of the review and school cat-
egorization reported here is only on the
project-centric level. The review has
also benefited greatly from previous
overviews (such as Engwall, 1995; Mor-
ris, 1994; Packendorff, 1993;
Packendorff, 1995). As mentioned ear-
lier, Packendorff (1995), in his review,
concluded that the field could be divided

into two separate strands, the first one
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adopting a rationalistic view of organi-
zation processes, characterized by treat-
ing projects as "tools," the second one
analyzing projects as (temporary) "orga-
nizations."

The work by Packendorff (1995)
is based on a literature search carried out
almost ten years ago and is partly biased
toward "organization-theory" viewpoints
(see Packendorff, 1993). I would argue
that in the last decade, a number of con-
tributions have been made that are not
easily subsumable under "organization
theory." Furthermore, I submitted that
the dichotomy of projects as "plans or
organizations" is intelligible but might
not reveal important differences be-
tween, for instance, various types of or-
ganization-theory inspired research.

My intention is thus to provide a
categorization of the "schools of thought"
(cf. Mintzberg & Lampel, 1999) that
might not only function as an account
of the present state of theorizing, but also
open up the discourse for new develop-
ments and new combinations of exist-
ing perspectives. Some limitations are
required in order to fulfill this task. First,
the focus of attention is on the project
(organization) level. This means that
various literature focusing on other lev-
els of analysis, such as the management
of project-based firms, the management
of project portfolios are not considered
(e.g. DeFillippi & Arthur, 1998; Ford &
Randolph, 1992; Gareis, 1989). This also
means that studies on specific topics,
such as multi-cultural project teams (e.g.
Dadfar & Gustavsson, 1992; Hofstede,
1983), project leadership and project
teams (e.g. Barker et al, 1988; Gersick,
1988; Gersick, 1989) have been consid-
ered to be beyond the scope of this ar-
ticle.

The focus of attention here is on
studies and articles that analyze projects
from a "holistic" (organizational) point
of view. It should be noted that the pri-
mary sectors for analysis is R&D and
construction. Specific journals on IT
project management are not included in
the literature search. The research lit-
erature selected here is fundamentally
centering the governance, management
and organizational structures and pro-
cesses of individual projects. The articles
covered in the first stage of the litera-
ture search (i.e. the articles covered in
the literature search and in the litera-
ture review by Packendorff, 1995) were
included in the present study if they met
the following criteria:

1. Published in any of the selected
journals,

2. focusing on governance, man-
agement and organization of
(industrial) projects, and

3. in the background or conclu-
sions sections explicitly aiming
at contributing to project
management research.

After the first round of literature
was gathered, the categorization method
used in this paper was similar to
Mintzberg's (1990) categorization of
strategy schools. Mintzberg (1990), for
instance, states that it is important to
look at the different perspectives, and
schools of thought to get a picture of the
entirety of a certain problem-complex.
However, Mintzberg also points out, that
it is impossible to cover everything in a
categorization and, hence, a categoriza-
tions must focus on a limited number of
categories (in his case ten schools). In
Mintzberg's categorization the following
criteria were used: influential sources,
base discipline, current and future states,
champions, intended message, realized
message, vocabulary, strategy, process
dimensions, change, central actors, or-
ganization, leadership, contextual di-
mensions and structure. For sure, this is
an ambitious effort. As touched upon
previously, I direct my interest to mainly
influential sources, base discipline, key
question, current and future status, and
champions (examples of key contribu-
tors).

The schools of thought outlined
in this paper show major differences in
terms of the focus of the empirical stud-
ies, the methodologies used, and the key
questions posed. It should be noted that
several of the authors' considered here
have written much more broadly and
adopted a more "balanced" orientation
than the classification indicates. If pos-
sible, I have also searched for each of
the authors other work in order to trace
other references that might be included
in the present study. Of course, this
might also lead to a dominance by very
few researchers in each of the schools.
It should, nevertheless, be noted that we
do not suggest label a particular re-
searcher as a "behavior researcher" be-
cause of the particular perspective and
the focus adopted on a particular occa-
sion. As is well known, most authors
adopt unique perspectives for specific,
limited purposes and circumstances (cf.

Astley & Van de Ven, 1983:265).



During the course of research a
specific "tracking methodology" has been
adopted in order to trace the theoreti-
cal inspiration of each of the articles.
This means that for a certain article, the
references have been scanned in order
to find the most important reference for
the paper. This was made based on ei-
ther the authors' clear positioning to-
wards certain articles, or the most fre-
quently cited references. Based on this
information, the articles were ordered
and abstracts were read. In the cases
where the article met the requirements
of the present study, the entire article
was read. This process could go on for

several stages. For instance, Lundin &

Séderholm (1995) (published in Scan-
dinavian Journal of Management, in-
cluded in the literature search) refers to
Bryman et al (1987) as a key reference,
who in turn cite Goodman & Goodman
(1976). Moreover, by using the Social
Sciences Citation Index, we were able
to search for articles that have been re-
ferred to in the studies covered in our
literature search. In some cases, addi-
tional information was gathered from
scholarly books in order to support the
categorization made in this study. This
study was, however, narrow and struc-
tured. The logic was primarily to sup-

port and improve the information of

each of the categories and to use exist-
ing knowledge on project management
literature as far as possible despite the
limited scope of the literature search.
Most of the "supporting references" are
taken, or traced, from the literature
search by Packendorff (1995).

Seven schools of project
management research

I have divided the field of project man-
agement research into the following
school categories:

- Optimization School

- Critical Success Factor School
- Contingency School

- Behavioral School

- Transaction Cost School

- Marketing School

- Decision School

In the following sections, I briefly
indicate the history, the inspirations, the
key questions and major contributions
of each of these schools.

Optimization School

Systems analysis played a key role in the
development of management practice
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and research from the 1950s and in sev-
eral disciplines it still prevail. As several
researchers have demonstrated, systems
analysis also played a key role in the de-
velopment of project management
(Morris, 1994:73-75; Engwall, 1995:88-
107). In this particular category such
diverse fields as network planning re-
search and systems analysis applications
are found. The common denominator
is basically that they all advocate one
fairly rationalistic and analytic perspec-
tive on projects. The writers within this
particular strand of research are also pre-
scriptive and normative, rather than
descriptive. According to Nathan
(1991), systems analysis and network
techniques are closely related. For in-
stance, they were developed around the
same time, i.e. in the 1950s and 1960s.
In this sense, they borrow heavily from
physiological systems and in particular
the structure, relationships and behav-
ior of the sub-systems in explaining how
the objectives of the system as a whole
are achieved. These sub-systems can be
further broken down to work packages.
According to Nathan, a great deal of the
work on project management has dealt
with the system-sub-system structural
framework. One might argue that sys-
tems analysis helps decomposing the
total systems down to manageable work
packages and the network techniques
facilitate efficient integration of the
work packages in terms of time and cost.

The starting point for much of the
research in the Optimization School is
to define the objective of the project,
the content and the actors to be in-
volved in execution of the project
(Cleland & King, 1968). The major con-
cerns of the Optimization School are
how to reach efficiency, low cost, and
optimal solutions in delivering the speci-
fied project task. It is thus not a surprise
that many of the articles in our litera-
ture search in this particular school were
found in Management Science - a jour-
nal renowned for seminal contributions
within the quantitative area of manage-
ment and organization. Furthermore,
this strand of project management re-
search seems to argue that project man-
agement is a method or technique for
solving problems. Accordingly, project
management provides a set of tech-
niques to approach the complex organi-
zational problem of executing a project.
The history of the Optimization School
is to be found in the PERT (Program
Evaluation Review Technique) and the
CPM (Critical Path Method) (Morris,

1994) in conjunction with various
scheduling techniques and breakdown
structures, e.g. work breakdown, prod-
uct breakdown and cost breakdown
structures (see e.g. Archibald, 1977;
Turner, 1999b). The logic of the ap-
proach is to look at the system, but with
limited attention to environmental is-
sues of the task. This implies an atten-
tion focus to define the objectives, the
different parts and the relationships be-
tween the parts in order to design the
system optimally. A key issue here has
been the reliability of PERT/CPM to
offer correct estimations on resource
requirements and project completion
time (Gutierrez & Kouvelis, 1991).

A typical assumption found in the
articles is that "successful management
of...projects requires a careful planning,
scheduling...of activities" (Granot &
Zuckerman, 1991:140). In recent years,
much research into this area revolves
around the limitations of PERT and
CPM. However, contributions have not
questioned the basic rationale behind
these techniques, but instead, furthered
and complemented this particular strand
of research. One example here would be
the work by Gutierrez & Kouvelis
(1991:990) who state the fundamental
problem with these methods is that they
continuously underestimate the time
required for completing a project. More
sophisticated (planning) methods, the
authors argue, are necessary for handling
these problems.

The underlying logic behind
much of the research into this area has
a strong resemblance with practice-ori-
ented writings on systems analysis and
project management (see e.g. Burke,
1994; Lock, 1996). This is, for instance,
witnessed in the advocacy of structured
approaches of defining the project and
breaking down the work into work pack-
ages, and estimating costs and time.

Much work in the optimization
area has been criticized for a number of
reasons. Lundin & Séderholm
(1998:41), for instance, stress that the
preoccupation with efficiency leads to
an under-emphasis, or even complete
disregard, of the project context. By
implication, this approach excludes
project aspects such as the decision-
making process in the specification of
the project task, the evaluation of alter-
native project ideas and the accomplish-
ment of parallel activities. Subsequently,
Lundin & Séderholm (1998) conclude,
the understanding of projects and their
management is limited to internal issues
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of the project implementation phase.

Two contributions need to be
noted here as they have exerted, not
only historically an important influence
on project management thinking, but
continue to have a strong influence.
First, there is the book by Cleland &
King (1968) entitled "Systems analysis
and project management," which has
been reprinted and revised several times
since its initial publication. The book is
frequently cited in articles covered in our
literature search (e.g. Packendorff, 1995;
Lundin & Séderholm, 1995). Second,
there is the book by Kerzner (1999) en-
titled "Project management - a systems
approach to planning, scheduling and
controlling" first published in the 70s
(see also Kerzner, 1980; 1982; 1982b),
which also is frequently cited.

In essence, optimization thinking
in project management research treats
projects as analyzable complex tasks that
require methodical approaches and
structured techniques for optimally plan-
ning and executing projects.

Critical Success Factor School

A considerable body of project manage-
ment research, particularly of North
American provenance, is grounded in
critical success factor thinking. Publica-
tions both in the International Journal
of Project Management and Project
Management Journal reflect the search
for "factors" of success and failure. Here,
[ use the term "factor" to denote the
dependent variable and the term "crite-
ria" to denote the independent variable,
i.e. success is determined through dif-
ferent success criteria and explained by
different critical success factors. In this
particular school of research, much ef-
fort has also been devoted to analyses
and debates on the various types of suc-
cess criteria. Still, the main research fo-
cus has been on what (managerial and
organizational) factors that lead to or
enhance the success of projects.
Research on critical success fac-
tors is also observed in other research
field, for instance in product develop-
ment (e.g. Cooper, 1982; Cooper and
Kleinsmidt, 1987). In a project context,
this approach seeks to systematically
determine "the set of generic factors"
that are critical to project success (Pinto
& Prescott, 1988; Pinto & Prescott,
1990:308; Wateridge, 1996). The rea-
son for the examination of critical suc-
cess factors has been justified by the
empirically overwhelming fact of project
failure and the belief that the identifi-
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cation of generic factors will greatly im-
prove the project implementation pro-
cess in practice (Pinto & Prescott,
1990).

Important contributions in this
field have been made by scholars such
as Baker et al (1983), Pinto (1986),
Pinto & Slevin (1987), Morris (1983),
Pinto & Slevin (1987), Pinto & Slevin
(1988), Pinto & Mantel (1990), Pinto
& Prescott (1988), Pinto & Prescott
(1990).

The study by Pinto & Prescott
(1990) used the following set of critical
factors: clarity of goals, top management
support, clear project plans, client rela-
tionship, and communication. The stud-
ies by Baker, Murphy & Fisher (1983)
focused on the behavioral dimensions
and organizational issues of project or-
ganization. This study employed a
broader definition of project success
than the typical triple constraints of cost,
time and conformance to specifications.
However, as has been pointed out by
Turner (1999b), although much of the
research into this particular area has
adopted broader definitions of project
success, the traditional triple constraint
criteria seem to prevail.

The critical success writings have
been one dominant line in project man-
agement research. Its history can be
traced back to the empirical studies of
project failures in which writers sought
to explain the reasons for the frequent
failures of projects in practice. In the
1980s, this led to several publications in,
not only project management journals
and books, but also in other manage-
ment journals, such as the Journal of
Management Studies and Journal of
Management. A continuing issue for
debate has been how to look upon these
success factors, their generic applicabil-
ity and the survey methods used (Pinto
& Kharbanda, 1995). Some authors
have also stressed the need for studies
comparing different projects and the
variation of factors across the project

lifecycle (Pinto & Kharbanda, 1995).
Contingency School

Project management research has been
struggling with finding a balance be-
tween developing a theory of project
management, whilst, at the same time,
developing theories for different types
of projects and project organization (cf.
Packendorff, 1995). Based on their cri-
tique of the insufficient differentiation
of project type, strategic problems, and
managerial concerns in existing project

management research, Shenhar and as-
sociates focused their efforts on the ad-
vancement of a contingency theory of
project management (e.g. Shenhar &
Dvir, 1996:608; Dvir et al, 1998).

They further state that, as an or-
ganizational concept, project manage-
ment is relatively new and not well un-
derstood. As a step forward, Shenhar &
Dvir (1996) propose a contingency
theory of project management, identi-
fying two main dimensions of projects
and a two-dimensional typology of
projects and their management styles.
The first dimension concerns "techno-
logical uncertainty" of the task distin-
guishing between low-tech, medium-
tech, high-tech and super-high-tech.
The second dimension concerns the
"system scope" of a project. This dimen-
sion is divided into three main catego-
ries: assembly, system and array. Their
findings suggest that projects have a wide
range of variation. Technological uncer-
tainty affects the number of designs, the
time of commitment to a final design,
the need for prototype building, the ex-
tent of testing, the intensity of commu-
nication, and the frequency and com-
plexity of tradeoff decisions. The dimen-
sion of system scope was found to be
mainly associated with the extent of
administrative issues, the degree of for-
mality of managerial processes, and the
prevalence of political and societal is-
sues. As scope increases, projects are
managed with additional attention to
planning, control, coordination, and
politics. They further claimed that a
contractor, in such situations, usually
resorts to a larger number of external
subcontractors, often uses additional le-
gal advice, making the project manage-
ment task generally characterized by in-
creased bureaucracy and documentation
(Shenhar & Dvir, 1996:629).

For its significance in the devel-
opment of a contingency theory of
projects, the work by Shenhar and as-
sociates has been discussed in greater
detail. The argument underlying their
contribution, although not explicitly
stated, is in line with Galbraith's
(1973:2) two assumptions of contin-
gency studies, namely: (1) there is no
one best way to organize, and (2) any
way of organizing is not equally effec-
tive. Based on these premises, we might
thus conclude that the best way of orga-
nizing depends on the nature of the
"contingencies" to which the organiza-
tion relates. From a classic organization
theory point of view, such contingencies



would typically involve the nature of the
task (Perrow, 1970; Woodward, 1965),
the environment (Emery & Trist, 1965;),
the technology (Thompson, 1967), and
the size and age of the organization (cf.
Mintzberg, 1979).

Next to the studies by Shenhar
and colleagues, some other influential
contributions to the Contingency
School of project management need to

be noted. These include the work of

product development researchers, such
as Clark & Fujimoto (1991) and Wheel-
wright & Clark (1992). The study by

Clark & Fujimoto has been utilized by

many project management researchers
(e.g. Morris, 1994; Midler, 1995) and,
especially, their "heavyweight-light-
weight" distinction has attracted much
attention. Similar to this kind of reason-
ing is the well-known differentiating
between functional organization, func-
tional-matrix organization, project-ma-
trix organization and project organiza-
tion (e.g. Gobeli & Larson, 1987; Larson
& Gobeli, 1987). Many of the research-
ers that focus on this particular reper-
toire are not interested in project man-
agement per se but focus, instead, on the

organization-level (see e.g. Ford &

Randolph, 1992; Knight, 1976; Sayles,
1976; Sayles & Chandler, 1971). They
are thus not particularly concerned with
different types of projects, different ways
of organizing projects, or different
project management styles.

The typology suggested by
Shenhar and colleagues seems to accom-
modate most of the attributes of a con-
tingency theory" of projects. The term
"theory" and the concept of "organiza-
tional theory of project management"
are, however, narrowly defined. Al-
though their interpretation of contin-
gency theory might be criticized for be-
ing an overly deterministic and de-
contextualized one, it nevertheless pro-
vides valuable insight into the differ-
ences among project contexts. A recent
example of contingency writings is also
found in the article by Lindkvist et al
(1998), published in Organization Stud-
ies - one of the leading journals on orga-
nization theory. The article stresses the
importance for contingency thinking for
developing the knowledge on project
management. The dimensions put for-
ward by the authors have some resem-
blance with the work by Shenhar, but
seeks to build knowledge also by draw-
ing on some classic work in organization
theory. The authors, for instance, stress
their "contingency dimensions" relate to
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important "technological aspects" of the
project context (ibid: 942).

Another seminal publication is
the one by Hobday (2000), published in
Research Policy, who, as a representa-
tive for the field of CoPS (Complex
Product Systems), has approached the
field of project management in recent
years. The work by Hobday is also clearly
contingency oriented. For instance, the
author stresses that there has not "been
much discussion of the various different
types of [project-based organizations]"
(Hobday, 200: 872).

As it seems, many of the contin-
gency writers have also in recent years
taken into account other aspects of
project organization and furthered their
studies by looking at other issues. As
stated above, the Dvir et al study (Dvir
et al, 1998) is an example where the re-
search has started as a contingency ap-
proach to in later stages concentrate on
success factors. An integration of the
contingency school and the critical suc-
cess factor school is thus possible to iden-
tify here. The study by Lindkvist et al
(1998) is an example of taking the con-
tingency thinking as a starting point and
moving the analysis further to integrate
behavioral aspects, which will discussed
in more detail in the next section on the

Behavioral School.

Behavioral School

Under the category of the Behavioral
School, a broad variety of organization-
theory inspired research on project or-
ganization is found. The term "behav-
ioral" should be here interpreted broadly
in that it is seen to accommodate re-
search with an explicit focus on the pro-
cesses of organizing, the "behavior" of
project organizations and human inter-
actions within projects.

Lundin & Soderholm (1995) ar-
gue that projects have certain charac-
teristics and thus a unique way of "life"
or "behavior" in contrast to traditional,
permanent organizations. For instance,
projects are time-limited processes of
organization, projects are processes of
transition (or transformation), projects
are realized by a team, and projects are
always organized around a certain task.
The suggested theory is developed
around a number of what the authors
term "sequencing" concepts. The notion
informing the sequencing concepts is
that of the well-known project life cycle
(concept, development, implementation
and termination). They suggest four se-
quencing concepts, namely action-based

entrepreneuralism, fragmentation for
commitment-building, planned isolation
and institutionalized termination. Their
basic idea is be to develop a conceptual
framework for the analysis of project
processes from an action point of view.

Although, Lundin & Séderholm
(1995) are the only ones who explicitly
relate their work to "behavioral" theory,
there are several other studies that share
a similar processual view of organizations
(cf. Bryman et al, 1987). Projects are
thus viewed not as stable, structured
entities, but as emerging processes that
often change direction and scope
(Kreiner, 1995). For instance, Kreiner
(1992) suggests that project behavior
follows the idea of a "theater of passion”
where emotions and depressions are
important aspects. Gustafsson (1998)
follows a similar line arguing that
projects, as compared to "permanent”
organizations, are "high motivation or-
ganizations." Furthermore, in an earlier
study the "temporary system" metaphor
(cf. Miles, 1964; Bennis & Slater, 1968),
Bryman et al (1987) argue that projects
are places of stress and high ambiguity.
Managing such organizations, they ex-
plain, is largely a process of managing
"anxiety." Similarly, Goodman (1981)
has investigated the role-blurring prob-
lems and the problems of competence
development in project organization (see
also Goodman, 1967; Goodman &
Goodman, 1976).

As it seems, the Behavioral School
core interests lie in the processes of
project execution. The concern seems
strongly to revolve around the differ-
ences between permanent and tempo-
rary organizations, inspired by early au-
thors such as Miles (1964) and Bennis
& Slater (1968) (see also Keith, 1978;
Palisi, 1970). This is, for instance, ob-
served in the focus on the "time compo-
nent" of such organizations, and the time
effects on, and the variations across, the
project lifecycle. It should be noted that
a large number of the studies do not re-
veal their empirical studies, but discuss
the behavior of project organizations
from a "general" or theoretical viewpoint
(e.g. Gustafsson, 1998; Kreiner, 1995;
Lundin & Séderholm, 1995).

Transaction Cost School

Two early examples of transaction cost
studies in project management are pro-
vided by Eccles's (1981) study of sub-
contractors in construction projects, and
Stinchcombe's (1985) analysis of the
"violation of the decoupling principle"
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in the offshore industry. Two other ex-
amples are the studies by Winch (1989;
1995) and the book by Kolltveit & Reve
(1998).

Eccles' (1981) study revolves
around the "quasi-firm," i.e. a type of
bilateral governance that emerges
through continuing relationships in
project-based industries. Eccles' (1981)
study addresses the way sub-contractors
are hired on a project-by-project basis.
In his view, the market solution is al-
ways present, although contractors tend
to use the same sub-contractors recur-
rently. He also identifies the emergence
of certain types of routines, and the evo-
lution of mutual trust that functions as
an asset specificity, which impedes con-
tractors' flexibility in switching to other
sub-contractors.

Stinchcombe (1985) argues that
many project management problems re-
sult from the "violation of the decoupling
principle." This means that activities are
"fragmented" in instances where a single
authority solution is being preferred. He
thus argues in favor of market-based al-
ternatives when decoupling is viable and
hierarchical solutions when it is not. In
placing projects within the dynamic of
firms and markets, Stinchcombe (1985)
seems to advocate a transaction cost
approach to project management re-
search.

Winch (1989; 1995) sets out to
develop a "transaction cost approach" to
the study of construction projects. His
primary interests concern the questions
"why" project organizations exist and
why they take the particular form they
do (Winch, 1995:2). According to
Winch (1995), it is the time component
that furnishes project organization with
its particular characteristic (1995:2). In
other words, the typifying characteris-
tic of project organization is its tempo-
rary character. Winch analyzes projects
by the classic transaction cost theory
concepts of uncertainty, asset specific-
ity and transaction frequency. He con-
cludes that in instances where "contracts
are not discrete, and rely upon continu-
ing relations between the parties during
execution, then more elaborate forms of
transaction governance tend to emerge."
(Winch, 1995:5) The type of form that
will emerge is, in turn, a function of
transaction frequency and asset speci-
ficity.

A recent example of project man-
agement research that explicitly adopts

the transaction cost approach is pro-
vided by Kolltveit & Reve (1998). Fur-
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thermore, the transaction cost approach
is often used to examine different forms
of transaction governance, such as bi-
lateral or trilateral types of governance
(e.g. Winch, 1995:10; Usdiken, Sézen
& Enbiyaoglu, 1988; Eccles, 1981b).
Other articles adopt a more general ap-
proach, however, the focal point on
project governance analyzed from a
transaction cost perspective is still ap-
parent (e.g. O'Brien et al, 1995;
Pietroforte, 1997; Reve & Levitt, 1984).
In my interpretation, transaction
cost inspired research in project contexts
mainly reflects the application of the
Williamson theory in particularly com-
plex empirical settings, e.g. large-scale
construction or offshore projects. The
impact of transaction cost economics on
the development of management theory
is well documented, and hence, it is no
surprise that it has been applied and
extended in project settings. The Trans-
action Cost School aims at analyzing
why projects exist and the appropriate
governing mechanisms of "project trans-
actions". In depicting project manage-
ment largely as a macro-level concern,
the transaction cost approach has led to
the creation of forms of governance, e.g.
choice of project contract and choice of
bilateral or trilateral governance.

Marketing School

The literature on "project marketing" is
important in this review in a number of
respects. Project marketing researchers
have mainly contributed to the field in
explaining how companies sell and mar-
ket their projects, how clients buy
projects, or how the early stages of a
project can be seen as management and
organization of the interaction between
the client and the contractor.

For instance, in Bansard et al
(1993) the purpose is to investigate "stra-
tegic behaviors" of companies dealing
with projects and to propose a model for
supplier-based adaptation strategies in
project marketing. According to the
authors, the current trend in project
business is towards the adoption of a
much more proactive approach by con-
tractors. So it is, for instance, often
stated that these types of (occasional)
transactions require lengthy investiga-
tion into client needs and negotiation
of the content of a contract before a
project can be implemented (Cova et al,
1994). To efficiently accomplish these
lengthy processes, managers need a strat-
egy to network and prepare for project
implementation. This is, for instance,

important for the formation of the sup-
plier alliance and the buyer alliance
(Holstius, 1987). Managing the early
phases of projects is addressed as an or-
ganization and networking problem that
requires not only an appropriate mana-
gerial strategy but also considerable time
and resources (Cova et al, 1994; Cova
et al, 1996). Accordingly, the manage-
ment of the early stages of projects has
been seen to bear crucial implications
for the success of the entire project
(Cova & Holstius, 1993).

The more recent literature on
project marketing, partly originating
from the research on systems selling
(Mattsson, 1973), appears to be as much
an attempt at combining knowledge
from different areas as to improving our
understanding of the ways in which
projects are instigated and how they are
structured (Cova & Hoskins, 1997). In
summary, project-marketing research is
largely devoted to the investigation into
the management of the early phases of
projects, the identification of client
needs and the formation of project or-
ganizations.

Decision School

The Decision School in project manage-
ment research is typified by its principal
focus on the pre-project phases. Deci-
sion researchers frequently refer to Hall's
(1980) famous study of planning disas-
ters and the classic work by Sapolsky
(1972) (for a review, see Morris, 1994:
chapter 8). Decision researchers, in a
project management context, are fun-
damentally concerned with two ques-
tions; why are projects instigated, and
why are certain decisions made?
Sahlin-Andersson's (1989) study
of the Stockholm Globe Arena is explic-
itly decision-oriented in seeking to ex-
pand the knowledge of the complex de-
cision processes that characterize the
formation of "large, extraordinary
projects." The author criticizes several
of the assumptions underlying the main-
stream project management literature.
Instead, she argues, pre-project phases
(and also too a large extent the imple-
mentation phase) are characterized by
ambiguity and uncertainty. She high-
lights the dangers of applying a "strategy
of clarity" in situations of ambiguity and
uncertainty. Instead, it is suggested, in
the context of complex, extraordinary
projects, a "strategy of ambiguity" is far
more appropriate to create a project.
Along a similar line of argument,
Jacobsson (1987) introduces the notion



of "closed" and "open" decision pro-
cesses. These concepts are based on his
study of the decision process prior to the
execution of a major power plant
project. From this research he found that
actors needed to be aware of the project's
current, specific type of process. With
their focal interest in the design phase
of projects, as opposed to the implemen-
tation phase, Hellgren & Stjernberg's
(1995) study employs a "project net-
work" perspective. In order to study
project processes and aspects where tra-
ditional project management techniques
and routines do not apply, they select
those types of projects for study that are
particularly "fuzzy," and extended over
long periods of time, and are hard to
capture (Hellgren & Stjernberg,
1995:378).

Many of the projects under study
in the Decision School are "extraordi-
nary,” (Sahlin-Andersson, 1992),
"grand-scale," (Shapira & Berndt, 1997),
or "major" (Hellgren & Stjernberg,
1995). As it seems, decision researchers
are mostly interested either in very rare
or occasional projects, which involve
many different actors, several decision-
making centers, or public as well as pri-
vate companies (cf. Hall, 1980; Morris,

1994). One major concern seems to be
to explain why projects (or individual
actors) that do not follow a rational (de-
cision-making) model, seem to work
successfully, and why some projects
which seem to be unwise to implement
get implemented. The Decision School
has documented and identified the uti-
lization of various "strategies" during
project realization (Sahlin-Andersson,
1992), the impact and effects of "esca-
lation of commitment”" (Ross & Staw,
1993; Staw & Ross, 1989), and the roles
of project champions and promoters in
the early stages of projects (cf. Sapolsky,
1972). Shapira & Berndt (1997), for
instance, show that "project champions"
believe that their chances in initiating
and completing a grand-scale project are
high despite "objective" evidence point-
ing to the contrary.

A shared characteristic of the
Decision School is the studies' empha-
sis on the early stages of projects, the
interaction among a multitude of actors,
the understanding of single cases in-
depth, and the political processes inher-
ent in large societal projects involving a
great number of actors (cf. Morris &
Hough, 1987; Kharbanda & Stallworthy,
1983).

Summarizing the schools of
project management research

Based on the review of the seven
schools, it is possible to distinguish be-
tween various focuses and overall ques-
tions in which each of these schools take
interest. In order to point to my inter-
pretation of each school's view upon the
"task or idea of project management", I
have to the table added a brief statement
of each school's interpretation of project
management ("project management
idea"). The table centers on each
school's primary focus and key research
question.

Concluding discussion

The main aim of the paper was to
present the evolution of a plurality of
perspectives in project management re-
search. The historical review pointed to
the broadening of scopes, levels of analy-
sis, and perspectives that could be ob-
served in recent years.

The article's prime focus is on the
studies at the project-centric level. The
article offers a categorization of the most
influential schools of thought that in-
cludes not only the classic or traditional
project management writings, as ob-
served in the Optimization School and
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the Critical Success Factor School, but
also more recent, and perhaps more
challenging, lines of development. The
schools of thought analyzed in this pa-
per offer different ways of looking at the
management and organization of
projects. In some respects, they compete,
whilst in others, they are complemen-
tary. The paper both built upon and criti-
cized the review presented by
Packendorff (1995). The Packendorff
article gives a relatively delimited view
on what project management research
is about, whereas the presented study has
aimed at broadening the scope and dis-
cussion of project management by point-
ing to other important literatures as well
as pointing to some new contributions
to the area. The paper has shown that a
number of important developments
have occurred in recent years. The pa-
per has also shown that project manage-
ment is currently a topic frequently dis-
cussed in scholatly journals on manage-
ment and organization. As an example,
several of the articles covered in this
study are published in traditional man-
agement journals but the articles' con-
tributions are explicitly positioned in the
area of project management.

In terms of the critique put for-
ward in the paper, the study of the man-
agement and the organization of projects
has seen an overwhelming preponder-
ance of optimization theorizing (see
Engwall, 1995; Morris, 1994;
Packendorff, 1995). Optimization think-
ing has made a valuable contribution in
providing a structured approach to solv-
ing a priori problems of project manage-
ment, for instance, with regards to the
question of how to group activities, or
how to structure the interdependence
between different activities, and a sched-
uling logic for their integration. How-
ever, there are, and this has been pointed
out by several researchers, serious limi-
tations and constraints to the optimiza-
tion approach.

The Critical Success Factor
School, which might also be grouped
under the heading "traditional schools,"
suffers partly from similar shortcomings.
For instance, the argument that some
factors are more important than others
is not only difficult to verify, but also a
matter of simplifying the task of project
management to a level which is far from
the actual challenges in managing
projects in practice (Pinto & Kharbanda,
1995). As it seems, many writers on
project management consider project
management research very much as an
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area for studies related to optimization
and of critical success factors. This, for
sure, might hinder the further develop-
ment of the academic discipline of
project management. The paper has
stressed the importance of also seriously
looking at other contributions.

An interesting development is the
contingency school of project manage-
ment. It is also interesting to note that
within this field of research, several ar-
ticles have been published in leading
management research journals. There
are, however, some drawbacks related to
this stream of research. The contingency
theory, published in Research Policy,
suggested by Shenhar & Dvir (1996) can
be criticized for adopting a very narrow
application of contingency theory. For
instance, contingency theory is basically
a search for determining and analyzing
important contingencies of project or-
ganization, not necessarily a mapping of
exact relationships between, for in-
stance, the technological uncertainty
and the number of prototypes in a de-
velopment setting. Adopting such a con-
tingency approach would seem to run
the risk of missing the importance of
theory as exploring, not only as explain-
ing (cf. Meyer, Tsui & Hinnings, 1993).
Moreover, in later studies Dvir et al
(1998) partly reveal their primary inter-
est as complementing the Critical Suc-
cess Factor School. A recent example
of contingency writings in project man-
agement contexts, is the article by
Lindkvist et al (1998), published in Or-
ganization Studies. The article points to
some key dimensions (type of error
problematics and complexity) to con-
sider when researching project manage-
ment in complex development contexts.

The Behavioral School has been
represented in this paper as a broad col-
lection of many types of studies of project
management and project organization
inspired by organization theory, social
psychology and sociology (e.g. Bryman
etal, 1987; Lundin & Séderholm, 1995).
The Behavioral School contributes by
viewing project organization as social
interaction, rather than optimization
calculations, and by examining the vari-
ous social processes that characterize the
life of a project. An important concept
in this tradition is "temporary organiza-
tion." Temporary organization is, as yet,
relatively unclear and there seems to be
a need to specify what "temporary"
means. For instance, "temporary" might
be analyzed along a "participation di-
mension," i.e. the relationship between

individuals and the firm, and between
firms in an interaction process.

The Transaction Cost School is
primarily an application of the writings
by Williamson (1975) to the context of
projects. The overall question raised
here is why project transactions and
project organizations exist and how they
are governed. The dimensions of uncer-
tainty, uniqueness, and frequency of
purchase seem to be important in a
project context. There are, however,
many more questions that need to be
addressed, such as the role of third par-
ties, the consequences and problems of
"opportunistic" clients, and the interac-
tion between client and contractor dur-
ing project execution.

The Marketing School has prima-
rily focused on the phase prior to project
execution. The studies typically address
the issue of the interactive buying and
selling processes from the contractor's
perspective. An important, yet uncov-
ered, aspect concerns the cooperation
and coordination between client and
contractor during project execution. A
critique of this strand of research is, thus,
its limited understanding of project ex-
ecution as an interactive process be-
tween client and contractor, and, in
some cases, also the relationship with
third parties.

The Decision School has provided
insights into the formation of projects
of mainly public projects where the cli-
ent typically is a state-owned or munici-
pality-owned organizational unit. The
studies might generally be viewed as a
critique of rationalistic theories of
project management that take the
project as given without addressing the
reasons and processes of the early project
phases. The Decision School thus pro-
duces valuable knowledge about the
political processes in the early stages of
a project that might be inherent also in
projects outside the public context. It
might therefore be reasonable to extend
their empirical base and to look at the
early stages of projects in other settings
where the possibilities for control might
be different.

The schools presented in this
overview are broad and fragmented to
some extent. The review has identified
a broad collection of research on project
management which at times subscribe
to different interpretations of the project
concept. Furthermore, in the case of the
Behavioral School where a lot of litera-
ture inspired by organization theory is
grouped, a variety of perspectives and



approaches is found. Investigating the
differences among behavioral research
might be a task for forthcoming reviews.
I stated that a school categorization
might not only reveal possibilities for
future research but also point to oppor-
tunities for cross-fertilization. In terms
of cross-fertilization, I would argue that
the combination of contingency reason-
ing with behavioral reasoning appears to
offer a promising approach for under-
standing the dynamics of project orga-
nization. It is thus submitted that an
understanding of the variety of project
contexts and project organizations to-
gether with an analysis of their "generic"
behavior might be at the core of expand-
ing the knowledge of project organiza-
tion.

In terms of the further develop-
ment of project management research,
the paper has drawn attention to some
fundamental problems of this particular
field of research as a whole. First, the
interpretation of what "projects" are, is
clearly an important question in order
to develop the "theory of projects" in a
similar fashion as the development of
"theories of the firm". Moreover, the role
of "project management" is also consid-
erably different in the different theory
traditions covered in the literature re-
view. In practical terms, one views
project management primarily as a job
for planners and schedulers, whereas
another points to it as a "shaper of be-
havior." Underlying the different schools
of thought is also completely different
views on what projects are and what
project management is about. These dif-
ferent views, [ argue, must be made more
explicit in order to facilitate the further-
ing of the field of project management
as an academic discipline.
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CATEGORY: NOTION ON PROJECT NETWORKING

Project Networking - Managing
Project Interdependencies

Terje 1.Vaaland, Norwegian School of Management BI, Norway

Keywords: Projects, Networking, Relationships, Interdependencies, Oil Industry

The role of the project manager is to plan, implement and control activities and resources in order to attain
project target. One implicit assumption is the independent organisations and traditional buyer and seller roles.
This is about to change. New projects within i.e. the oil industry are based on tight interdependencies between
partners, -which have an effect on how the project interacts with the external market. By applying a Norwegian
field development project as context, these interdependencies are analysed in terms of how the activities,
resources and actors are interrelated. We end up with the conclusion that the role of project management has
to change. Rather than ruling suppliers and external resources project management has to become more like a
playing coach within a project network.

Introduction

The focus and assumptions of project
management is changing. This change
involves a reorientation in how we un-
derstand the market and how we act in
order to connect external resources to
the project. Furthermore traditional
project management is evolving from a
preoccupation with project planning and
control tools as the keys to success, to-
wards management of people and their
performance (Briner, Hastings and
Geddes 1996). Concern about organi-
sational politics, external environmen-
tal or marketing pressures has an increas-
ing influence on how the project is man-
aged.

The point of departure is tradi-
tional project management, which
"..provides an organisation with power-
ful tools that improves its ability to plan,
implement, and control its activities as
well as the ways in which it utilises its
people and resources" (Meredith and
Mantel jr. 2000). From this perspective
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external resources are supplied from a
market of free and independent actors.
Furthermore the exchange processes
between the project and suppliers are
characterised as transactions of specified
resources under clearly defined condi-
tions. In this view one assumes that the
project is capable of managing access to
resources, of controlling activity struc-
tures and ruling the external actors.
These assumptions are about to
change. A new style of project manage-
ment is emerging. The external environ-
ment is no longer based upon "arm's
length"-strategies, but rather an emerg-
ing consciousness of interdependencies
between external actors. Some even
claim it is a false picture to see a project
as "the master of its own destiny, build-
ing its independent strategy and trying
to get a favourable reaction from the
market" (Ford and Saren 2001). Com-
mitment, creativity and collaboration
are brought together in "organisational
networking" described as " the total "set

of processes whereby individuals from
different parts of the organisation and
outside it, work in an active collabora-
tive way to achieve a shared task or ob-
jective" (Briner et al. 1996). It is about
removing boundaries and barriers cre-
ating a web of links and contacts be-
tween individuals so as to get things
done. Bundling of technologies involve
many companies, and the process may
be more or less controlled by all the com-
panies in a wide network ranging from
component manufacturers to retailers.
The question is thus no longer how to
manage transactions in terms of control-
ling resources, but rather how to access
these resources by means of carefully
managed business relationships. The
focus of project management is about
understanding business relationships in
anetwork of interdependent actors and
improving the project's position and in-
teractions in that network. This view
coincides with the "systems approach”
assuming that when we act on one part



of an organisation or system, we are cet-
tain to affect other parts (Meredith and

Mantel jr. 2000). Hence the task of

project management is about "manag-
ing the visible and invisible team to
achieve the objectives of the stakehold-
ers" (Briner et al. 1996).

One of the driving forces of this
change is related to interdependencies
between the project and surrounding
environment. These interdependencies
are related to three dimensions. Firstly,
there is interdependence between the
project and external actors, secondly
between the resources controlled by the
project and those controlled by others,
and thirdly, there is interdependency
related to the activity structures.

The following discusses these
three dimensions of interdependencies
based on a case study of an innovative
technology project within the Norwe-
gian oil industry, more specifically the
fabrication of the production and stor-
age vessel for the Norne oil field in the

North Sea. The context is characterised

by a high degree of technological com-

plexity consisting of a large number of

interdependencies fuelled by introduc-
tion of a new technological concept.
Furthermore, there is managerial com-

plexity, what with the introduction of

an integrated team involving a large
number of internal and external actors.

First activities, its links and activ-
ity structures will be discussed and re-
lated to the project. This is continued
by a discussion of the resources, and the
ties between resources and resource
structures. In the third section actors,
actor bonds and network of actors will
be addressed. The fourth section sug-
gests the managerial implications of the
three dimensions of interdependencies.
The conclusions are drawn in the final
section.

The project as a set of activities,
activity links, and structures

An activity is a specific task or set of

tasks that are required by the project,
use up resources, and take time to com-
plete" (Meredith and Mantel jr. 2000).
These activities occur when one or sev-
eral actors combine, develop, exchange,
or create resources by utilising other re-
sources (Hikansson and Snehota 1989).
The fabrication of the hull for the pro-
duction vessel is a contextual example
of project activity. Every activity is a link
in a chain of activities, referred to as
activity links. These links relate to tech-
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nical, administrative, commercial and
other activities that can be connected
in different ways as a relationship de-
velops (H&kansson and Snehota 1995).
Prior to start of fabrication, the final
product has to be conceptualised in
terms of drawings and assembly instruc-
tions. The connection to the next (fab-
rication) phase is an activity link. Ac-
tivity structure can be defined as aggre-
gated activity links. The activity link
binding "concept drawings" and "fabri-
cation" together is a part of an activity
structure which consists of a large num-
ber of other links leading up to the final
product (i.e. the production vessel)

Two activity concepts

Richardson (1972) provides a frame-
work consisting of two fruitful activity
concepts, activity complementarity and
activity similarity. Whereas the first deals
with the sequential aspects of the ac-
tivities, the second deals with how re-
sources are utilised. The complementary
activity represents different phases of a
process of production and requires co-
ordination (Richardson 1972). This im-
plies that activities are related to verti-
cal or sequential dependence. Comple-
mentary activities can be co-ordinated
in three ways: By direction within the
hierarchy of the firm, by co-operation
between two or more independent
organisations, or through market trans-
action. When complementary activities
from several activity structures are com-
pared, activity similarities can be de-
tected, thus opening for economy of
scale. The "conceptual/drawing"-activ-
ity in a project is complementary to the
subsequent "fabrication"-activity.

Similar activities are the second
activity concept, and address activities
that require the same capability for un-
dertaking (Richardson 1972). This im-
plies that a particular resource can be
so flexible that it can be applied to more
than one activity, thereby possessing
economy of scale-properties. From this
follows that both the sequence of activi-
ties and resource utilisation, should be
investigated, in order to suggest changes
in the distribution of activities between
the project and e.g. actors in the sup-
plier market.

Three types of activity
interdependencies

One activity is a part of interdependent
activities in several chains. These sets
of activities can be more or less adapted
to fit into activities carried out by di-

rectly and indirectly related counterparts
(Hakansson and Waluszewski 1999).
Dubois (1998) suggests three types of
such activity interdependencies: verti-
cal interdependencies, technical inter-
dependencies and horizontal interde-
pendencies. Vertical interdependencies
simply describe the connectedness to
preceding activities of which the focal
activity is a consequence. If this activity
is not an "end station" in the chain, other
activities are yet to come. Sequential
aspects or time aspects may cause verti-
cal interdependency. A project can thus
be described as numerous and long ver-
tical interdependent activity chains
characterised by sequential constraints
and time constraints. Horizontal inter-
dependencies refer to activities going on
in parallel to the focal one. These may
have an impact on how resources are
directed, distributed, and utilised. The
technical interdependencies can be il-
lustrated by technical properties in ac-
tivity A having consequences for activ-
ity B. If B is located at a remote area in
the activity structure, a change in ac-
tivity A may cause a severe problem
when the other activities following B and
A merge at a later stage in the chain. A
project is vulnerable to this phenom-
enon. This is illustrated by e.g. the pro-
duction vessel. The hull was fabricated
in Singapore, and the topside produc-
tion unit, a complex process factory, was
produced on the other side of the world.
The two units were merged, revealing a
variety of problems caused by technical
interdependencies hard to identify fur-
ther up in the activity chains. The fun-
dament of technical interdependencies,
however, started at an earlier stage, e.g.
in the conceptual phase of the project.
The issue of technical interdependen-
cies is particularly critical at this stage,
because technical concepts, including
fabrication strategies are freezed here,
hence introducing possible incompatibil-
ity in the upcoming fabrication process.

The activity dimension's impact on
project management

Design and refinement of an activity
structure require more than understand-
ing of the technical sides of connected
activities. Knowledge of capabilities and
new opportunities for more effective
activity interfaces and combinations are
also important. In order to achieve this
closeness with interacting parties a wider
goal orientation is required. This is pos-
sible through proper understanding of
the interdependencies combined with
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the managerial skill of organisational
networking. A skilled "networker" can
access any information or specialist ad-
vise he/she may ever need in order to
develop better activity interfaces across
boundaries between the project and e.g.
actors in the supplier market.

The project as a set of resources,
resource ties, and structures

A resource is a relative concept, rather
than an element in itself (Hakansson
and Snehota 1995) because it is hetero-
geneous and interdependent with other
resources it is combined with. The com-
binations for use are unlimited and ac-
cordingly never possible to finally specify.
This can be illustrated by the resource
possessed by the steering committee of
governing oil field licenses. This resource
is among others combined with skills in
the educational business, with a new
university course in "Management of oil
fields" being marketed to foreign coun-
tries. Resource ties connect various re-
source elements (technological, mate-
rial, knowledge resources and other in-
tangibles) of two companies. These ties
result from how the relationship has
developed and represent in themselves
a resource for the company. Resource
structure can be described as a build-up
of resource ties.

The project and its external capacity
TeSeTVOir

The firm is dependent on resources con-
trolled by other firms, and access to ex-
ternal resources through the company's
position in the network (Johanson and
Mattsson 1991). This access provides
the project with capabilities beyond
what is possible in the hierarchically in-
tegrated firm. The resources can be gov-
erned either by direction within the hi-
erarchy of the project core team, by co-
operation between the project core team
and one or more independent
organisations, or through market trans-
actions. The internal resources in a
project, provided by its own base
organisation, are only a minor part of the
total project resource constellation. In
this respect the project may thus be
characterised as an externally provided
capacity reservoir allocated for a limited
period of time.

[t is not unusual for a conven-
tional firm to experience imbalance be-
tween the resource needed to accom-
plish its tasks and its resource base. This
imbalance is caused by years of accumu-
lation of skills, facilities and equipment,
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more or less useful today. A distinction
between the access to, and the control
of resources is therefore fruitful. The
market offers access, and the firm allows
control. The immediate conclusion is
that the control has substantial advan-
tages, but is likely to be more costly than
access (Loasby 1998), and finally: I can
access more than we can control. For a
conventional firm, pooling and redistrib-
uting these resources among different
firms in its network reduce "slack". The
project on the other hand has a some-
what different situation. Its provenance
is grounded on applying the resources
available in the network. It thus has no
initial resources or "slack" in its own.
Whether its base organisation has "slack”
or not, is another issue. In this respect
the network is not used for reducing
"slack", but for providing the required
resources.

The resource structure of a project

Some of the resource ties connect dif-
ferent internal resources, and others
cross company boundaries. Connecting
ties thus form a structure labelled re-
source constellation. The resource con-
stellations have three consequences for
the project: Firstly, the value of a given
resource is dependent upon the num-
ber and strength of ties of which it is
connected. Example: Capital is a cru-
cial resource strongly connected to
nearly all other resource items. Without
this specific resource, very few other re-
sources have value. Secondly, the re-
source can be connected to different
types of resources. For example, the ca-
pability in a certain conceptual engineer-
ing discipline may impact on the require-
ments for heavy cranes on a construc-
tion site, with a further impact on re-
quirements for financial resources.
Thirdly, joint action across company or
project boundaries plays an important
role. Example: The mentioned engineer-
ing skill is particularly valuable if more
than one actor is able to carry out the
potential of the resource.

The connected resources can be
identified in several ways and dimen-
sions depending upon their purpose:
Products, facilities, business units, and
business relationships that will be ad-
dressed in the following.

Business Units: Ability to co-op-
erate is crucial, and within this business
unit human capabilities are found.
These capabilities can be characterised
as social units with knowledge and abil-
ity to work together with certain coun-

terparts (H&kansson and Waluszewski
1999). The value of these resources or
skills is, however, dependent upon their
combination with other skills. A skilled
geologist who knows where oil is located
is of limited value, unless combined with
the conceptual engineering skills that
provide technical solutions for the oil
well to be drained and processed. This
interdependence is not only a static is-
sue, it represents a dynamic force with
effect on how resources can be combined
in new ways. An interaction between
company A with specific skills within
seismic, and company B with specific
skills in 4-dimensional computer graph-
ics, may well end up with the develop-
ment of a new skill, which opens for new
exploration of previously abandoned oil
fields. An important feature of this re-
source is its embeddedness in other busi-
ness units, as well as in other types of
resources such as facilities and products.

Products: The traditional view of
economic exchange assumes that the
product is taken for granted. It can, how-
evet, be argued that industrial buyers and
sellers rarely regard a product as given
(Hakansson and Waluszewski 1999).
Product adaptations to customer re-
quirements and joint specification de-
velopment are examples of interaction
leading up to new features, form and
function of the resource. A project is for
example dependent upon well devel-
oped computer systems. These have
most certainly been developed as a re-
sult of tight interaction and strong ties
between the project and supplier, and
not as "faceless" product innovations
solely within the boundaries of the sup-
plier.

Facilities: Facilities include infra-
structure and telecommunication lines.
Empirical evidence shows that compa-
nies have recognised the possibilities of
reducing costs by connecting facilities
to each other, thus finding and utilising
more or less well-known latent features.
Offices and high speed data networks
can be effectively connected for a
smooth world-wide operation allowing
skills in geographically remote areas to
be involved in the concept develop-
ment.

Business relationships: The re-
source labelled "business relationships”
is used for networking, and is perhaps
the most significant resource of all. It
cannot be copied or reproduced, and its
value does not diminish with use, as with
other resources. Good business relation-



ships make uniqueness possible through
extensive use of resources made avail-
able by other actors in the network, to
which own resources can be added. In
the project business relationships and
networking activities can, for example
materialise in joint industrial efforts to
change the tax regime in order to make

a marginal oil field profitable in spite of

a low oil price. A further consequence
of this relation can, in the next turn trig-

ger counteracting forces, in terms of

emerging relations between political
parties, media and governmental bod-
ies. Interaction through networking is
thus a consequence of the resource la-
belled "business relationship".

The claimed interrelatedness be-
tween the four categories leads to the
assumption that they are all clearly de-
fined in relation to other resources.

Interdependencies

Resource interdependencies are rel-
evant on three levels, (i) within the re-
source unit, (ii) between the resource
units, and (iii) between specific re-
sources in the focal project and other
companies or projects.

(i) Interdependence within the
resource unit: Within the group of busi-
ness units "fabrication skills", "concep-
tual skills", and "managerial skills" are
strongly interdependent. Without
proper construction plans and manage-
ment of project sequential activities,
"fabrication skill" is of limited value. A

weak supplier focus caused by lack of

management resources may cause criti-
cal delays and poor quality in purchased
materials leaving 50 skilled workers un-
employed until recovery of the supply
chain.

(ii) Interdependencies between
the resource units: The facility used for
construction of e.g. a production vessel
requires certain skills to operate. The
business unit called "fabrication skills"
is one of these. A strike caused by a wage
dispute would limit the access to the
"fabrication skill" and most certainly af-
fect the value of that facility ("site re-
source") for a certain period of time.

(iii) Interdependencies between
resources in the focal project and other

companies or projects: A shortage of

certain capacities (e.g. docking) for one
of the contractors may be solved by
means of activating resources elsewhere
with available capacity. These resources
can be made available from other geo-
graphical areas, or from other parallel
projects.
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The main point in this discussion
is that resources have to be combined
with other resources in order to be valu-
able. This interdependence of resources
includes internal resources within the
context of the individual project, as well
as external resources activated through
other projects in the industrial network.
Interdependencies are both a value and
a constraint. They are constraints in the
way that problems, conflict and disputes
in one resource unit easily cause effect
in other units, and a value in terms of
mutual benefit from a wide resource res-
ervoir.

The resource dimension's impact on
project management

The management skill of organisational
networking is highly relevant in relation
to the resource dimension at least in two
ways. Firstly, to detect new and more
effective resource combinations within
and between project and e.g. suppliers,
and secondly to get access to the most
attractive parts of the external resource
reservoir. This reservoir includes ele-
ments of innovations and technological
development that a supplier is willing to
share with the most attractive and co-
operative project "buyers".

The project as a set of actors,
actor bonds, and structures

Actors control activities or resources and
develop actor bonds with the persons or
institutions they interact. The actor
bonds influence on how the two actors
perceive each other and form their iden-
tities in relation to each other. The
bonds web the actors into actor struc-
tures, referred to as networks. The focal
project (actor) has, for example, inter-
action with one specific supplier (actor)
regarding development of technical so-
lutions (bonds), thus being one of sev-
eral such interactions going on (actor
structures).

The project as an actor among actors

Hakansson and Johanson (1988) suggest
five characteristics of the actor: Firstly,
the actor performs and controls activi-
ties. Secondly, the actor develops rela-
tionships with others through exchange
processes, e.g. buying from the supplier
market, or applying local authorities for
approval of deviations from night work
regulations. Thirdly, the actor bases ac-
tivities on the control of resources
through ownership or through relation-
ships. Fourthly, the actor tries to gain
control of the network. This can be il-

lustrated through competitive bidding
for new oil fields where several oil com-
panies fight for market shares, or when
project core teams try to claim priority
on the expense of others when a con-
tractor is running out of critical capac-
ity. Fifthly, the actors have different
knowledge about activities, resources
and other actors in the network. Assum-
ing bounded knowledge in a complex
environment, no actor can embrace all
the complexities of the environment of
which he is a part.

The actors can be defined on sev-
eral vertical levels and identities rang-
ing from the individual level to industry
level. For example: the individual per-
son allocated to the project, the core
team of the project, the oil company or
companies owning the project, the Nor-
wegian oil industry, the international
energy industry etc. The boundaries be-
tween the groups of actors and the num-
ber of actors are arbitrary, but are for the
purpose of this paper divided into five
groups embracing the focal project.

As illustrated in figure 1 the sup-
plier market includes a large number of
actors. Some of them are present (broad
arrows) suppliers and sub-suppliers, and
other actors do not currently serve the
focal project. Customers include the
Project Operation Team which will have
the final construction unit handed over
for operation after fabrication and
completion, customers of oil and gas,
and finally the community having stakes
in the business in a variety of settings.
The base organisation and governmen-
tal bodies are also groups of actors who
affect on the focal project, and who at
the same time are affected by the project.
Other projects going on at the same
time, which more or less compete for
same resources, are also represented.
They all are assumed to have a specific
identity, motives and intentions ac-
quired in interaction with others.

The bonds in offshore fabrication
projects

Actor bonds are used to understand pro-
cesses of social exchange. At the same
time this give rise to commitment and
trust between the parties (Hikansson
and Waluszewski 1999). One can thus
question the rationale behind the de-
tailed contract. Is the role of the con-
tract a consequence of low trust and
commitment caused by weak actor
bonds? And is it even possible to gener-
ate enough trust and commitment
among parties connected to a temporary
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Actors, Actor bonds and Actor structures
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project established for a unique and
complex task?

The actor bonds in a project can
be described in at least two dimensions.
One is the informal "soft" relational di-
mension including trust and expecta-
tions of a long-term business relation-
ship. The second dimension of project
actor bonds includes "hard" and author-
ity based formal governance mechanisms
with bilateral contracts acting as safety
nets. It is hard to understand the actor
bonds without recognising the interplay
between them, as the two modes pen-
etrate each other (Reve 1990). It can
thus be argued that "hard" and author-
ity/power based governance comple-
ments the "soft" negotiation based gov-
ernance as proposed by Reve (1990). On
the other hand this interplay can be con-
tradictory in the way that the contract
reduces the willingness and ability to
develop trust and expectations beyond
the legal documents, and supportive in
the way that the formal dimension re-
duces risk for both buyer and seller. To
get access to and exploit new activity
and resource combinations thus depend
on how this interplay is handled.
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Figure 1. Actor structure, illustration

Strengths and other characteris-
tics of the bonds may vary depending
upon historical patterns of interaction,
perceptions and previous experience.
The more interaction, the stronger the
bonds. Furthermore, the relations with
regards to resource interdependencies
and activity links add identity to the
actor bonds. With respect to the largest
suppliers and contractors of the focal
project, these identities are partly formed
by contracts, but reach far beyond the
contractual level. One can suggest that
social bonds developed between indi-
viduals in the focal project and the sup-
plier are stronger than the bonds derived
from the formal contracts. In this con-
text [ refer to Macaulay (1963) who ar-
gues that social relationship can be more
effective than formal contracts in busi-
ness relationships.

The project's identity in the network

Development goes on among the actors
in the different supplier industries on
which the focal project is dependent.
New activity- or resource combinations
can be developed in close interaction
between a concurrent project and their

Customers

Base Organization

suppliers. These suppliers, being "'mem-
bers" of the supplier network, will per-
haps be activated later, thus allowing
new solutions to be used in a new
project. Technical innovations that
emerge in bonds between various sup-
pliers, industries and concurrent
projects, although not directly con-
nected to the focal project, should there-
fore not be neglected.

These bonds affect the behaviour
and identities of the interacting parties.
The position of the actor depends on
which actors the focal actor has ex-
change relationships with (Johanson and
Mattsson 1991). The position of the
actor changes all the time, not only be-
cause new exchange relationships
emerge and old ones change character,
but also because the counterparts' posi-
tion is changing. Furthermore, the posi-
tions of third parties, with whom the
focal actor has no direct relationships,
are also changing (Johanson and
Mattsson 1991). A breakdown in bonds
between a project and a supplier may
easily affect "innocent" third parties
more or less related to either of the two
sides. The degree of influence is depen-



dent upon where they are positioned in

the network in relation to the problem-

atic relationship (Hadjikhani and

Hakansson 1996).

It is necessary to acquire mean-

ings in other actors' perceptions and

behaviour to be an interesting and valu-
able partner. (E.g. referrals and testimo-
nials when evaluating suppliers.) "In or-
der to survive and develop they have to

attract interest and resources and to
elicit action from others. To achieve that

goal they must be perceived by others as

a distinct, intelligible entity; a company

has to acquire the identity (the mean-
ing) of an actor in the eyes of other"
(H&kansson and Snehota 1995:138).
This implies that a supplier holding an
attractive resource base may easily ex-
clude one potential customer (i.e. the
project) of limited strategic interest.

The actor dimension's impact on
project management

The networking project manager has at
least two major challenges related to
actor interdependencies and the net-
work of which the project is embedded.
Firstly he/she has to improve and
strengthen the "industrial friendship" by
means of actor bonds. One element in
this is to fight against a condescending
attitude towards the supplier market,
which is not uncommon. This is neces-
sary because the project is only one ac-
tor among several in the same network
fighting for the most favourable resource
and activity structures. A second chal-
lenge is to develop the project's identity
in the network in order to attract the
most interesting actors in the network.

Managerial implications of the
interdependencies

The three dimensions of interdependen-
cies call for managerial awareness and
consciousness in several ways. Firstly, the
interdependencies can cause unwanted
consequences for the project illustrated
by e.g. a strike among the major suppli-
ers. Secondly the interdependencies
open for a wide range of opportunities
for more effective resource utilisation
and activity structures if the relation-
ships are properly managed. In the table
1 some of the managerial implications
will be suggested in terms of questions:

The list of managerial questions
based on the project interdependencies
is endless, and should be further devel-
oped based on specific project and mar-
ket characteristics. Some of the content
in the business relationships between the

Dimension Basic construct Relevant questions for projad manogement
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Table 1. Managerial implications of interdependencies
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Figure 2. From "thin" transactions to "thick" relationships.

project and surrounding market envi-
ronment is found in the answers to these
questions, and will be further described
in the following.

Concluding remarks

One metaphor used to describe the con-
nections between the project and exter-
nal actors is electrical wiring (Briner et
al. 1996). It is the project manager's re-
sponsibilities to secure these by means
of tools for planning, implementing, and
control (Meredith and Mantel jr. 2000).
These "wires" illustrate transactions con-
sisting of a flow of resources and money,
and are based on what can be
characterised as ruling. By focusing on
the magnitude and importance of inter-
dependencies these "thin wires" are re-
inforced and widened to become "tun-
nels". In these tunnels, or business rela-
tionships, we find expectations, trust,
social interaction and other elements in
addition to the elements found in a
"thin" transaction. One way of describ-
ing the content is through the three di-
mensions of interdependencies discussed
in this paper. The interplay of the three
dimensions is a driving force in the de-
velopment of business relationships and
it is within these relations that the main
determinants of the project's perfor-
mance are found. Accordingly the role
of project management is to further de-
velop and support the business relation-
ships connecting the project with its in-
terdependent actors.

Page 38

The project manager has to move
from ruling the outsiders to managing
project networks. This implies a revision
of market assumptions as well as a shift
in project management's focus from re-
placing "thin" transactions to "thick"
relationships.
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What Is an Effective Project
Organisation?
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Use of project organisations has become increasingly more common. The execution of many projects - particu-
larly those involving a high degree of uncertainty and complexity - has shown, however, that this form of
organisation is not without its problems. In this paper we examine why this is so. We also elaborate a theory-
based definition of organisational performance, which may help to guide the development of an effective project

organisation.

Introduction

Since World War II we have witnessed
increasing use of project organisations.
This trend is not without problems, how-
ever. Over the years we have experi-
enced serious problems in the execution
of many major and complex projects.
These problems have been related to
quality, delivery time, and project costs,
which in turn have led to cost overruns
in relations to budgets and target. The
perceived cost overrun problems have
been the basis for many discussion and
speculations. The media have focused
on the problems, and asked questions
concerning project organisational per-
formance, and whether the projects are
under control or not. In Norway, these
discussions and processes have led to two
comprehensive evaluations ordered and
funded by the Government. The first
report was published in 1980,
"Kostnadsanalysen" (Moe et al 1980).
The second report was published in
1999, "Analyse av investerings-
utviklingen i utbyggingsprosjekter p4
kontinentalsokkelen" (Kaasen et al
1999).

The development of project cost
relative to budgeted cost can be con-
ceived to be a good indicator of goal
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achievement and project organisational
performance. Based on data from the
first evaluation report, we get the fol-
lowing picture of the cost overrun prob-
lems (Moe et al 1980: 360).

Table 1 shows an average cost
overrun for the completed projects of
178 %. The average cost overrun for the
projects under construction was 29% per

July 1979. The projects Murchison,

Valhall A, Statfjord B, and Frigg III were
not completed by July 79, and we can-
not compare the final cost of completed
projects with the cost of projects under
construction, but the figures are still in-
teresting. Table 1 is not without ambi-
guities, however. The projects were so
called gravity base structures (GBS) in
the North Sea. Gravity base structure
are steel or concrete structures resting

Projed Start estimate Cost per July -79 (verrun
(M3) (W3] (%)
Ekidiak 11 1290 H5.9 159
Ekodisk 11 4050 T 2 O
Pipelines =R LlgsH . T
Frigg | and 11 1514 =g 4 4
Sratfhord A 435.7 1345 | 222
Ekodisk [V 881, 633 | 140
Murchison a5h.7 oid 8 3
Valkall A %1E.5 sai0 0
Seatford B ' 280.0 17900 | 40
5 ey = —T e

Table 1: Cost overruns for early offshore development projects in the North Sea
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Table 2: Cost overruns for recent offshore development projects

on the sea bottom. These structures
carry the production platforms. The start
estimate for Statfjord B was increased
by $ 874.3 mill., or 215.5%, relative to
the estimate for Statfjord A. The two
projects were slightly different in con-
cept. This is one of the main reasons for
the differences in start estimate. An-
other is the higher safety margin in the
estimate for Statfjord B. In addition,
when comparing the cost for the com-
pleted project with the start estimate, a
strict task perspective is applied.
Whether the higher costs represent in-
vestments for future value creation or
life cycle profit (LCP) is not taken into
account.

Data from the last evaluation re-
port gives another picture of the cost
overrun problems associated with more
recent offshore development projects
(Kaasen et al 1999: 54 - 90).

In table 2, the left-hand column
gives the names of the project studied.
The second column shows the start es-
timate of each one. The third column
gives the cost status per 1998, and the
final column on the far right shows the
cost overruns in % of the start estimate.
We have some comments on the table.
Firstly, in the case of most of these
projects, the construction continued af-
ter 1998, and so did the cost overruns.
This means that we cannot compare
costs or cost overruns for these projects
with those described in table 1. Sec-
ondly, per 1998 the average cost over-
run for the projects in table 2 is 26.5 %,
with a total cost overrun for these
projects of NOK 20.366 mill, which is
still a large sum of money. Thirdly, the
table 2 projects are not gravity base
structures, but floating production facili-
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ties including sub-sea installations for oil
and gas production. Thus, they are con-
ceptually different from the projects in
table 1. This was the situation for ex-
ample, for the Asgard project. The final
cost for that project exceeded NOK
50.000 million. Fourthly, table 2 does not
take into account whether the cost over-
runs included investments to increase
LCP This was again the case for the
Asgard project. A significant part of the
cost overrun for that project was related
to investments in new production tech-
nology to improve the project life cycle
profit (LCP).

The cost overruns shown tables 1
and 2 related to serious and complex
problems. Examples are a large number
of changes per drawing, delayed draw-
ings, logistic problems, delays in fabri-
cation and construction (Kolltveit
1988). It is logical that questions were
raised concerning project organisational
performance.

So far we have highlighted prob-
lems related to offshore development
projects. But serious problems have been
experienced with other types of projects
as well. A major study comprising 30000
information system (IS) projects, con-
cludes that only 25 % of such projects
are successful. major problems are ex-
perienced in 52 % of them, and 23 %
are a total fiasco projects (Case 2000).
Several types of problems were identi-
fied, but here too cost overruns was one
of them. A smaller study on IS projects
undertaken by NTNU confirmed these
conclusions (Petersen et al 1998). These
findings strengthen our conclusion that
problems related to project goal achieve-
ment and project organisational perfor-
mance are experienced for most projects.

In addition to the cost overruns,
some of the above mentioned problems
have also had significant organisational
implications. For example as a conse-
quence of the cost overrun and late de-
livery of Asgaard, the CEO and the
Board members of Statoil had to resign.
Another example is that, after having
completed the Visund project, the Umoe
Group had financial problems and was
sold to ABB.

Three project characteristics

To improve our understanding of why
there are deviations in goal achieve-
ments for projects, we shall highlight
three characteristics of projects. These
are the project complexity, project un-
certainty and the project time frame.
These three factors are discussed below.
Complexity is related to the num-
ber of parties and disciplines involved
in a project. A variety of applied tech-
nological disciplines give a complex. In
addition, a large numbers of stakehold-
ers increase project complexity. Stake-
holders are defined as individuals or
organisations with direct influence on
the project, or directly affected by the
project (PMI 1996). The stakeholders
have different interests, expectations
and goals for the projects (ibid). They
fight for their interests and goals, and in
many cases the project organisations are
political systems (Pfeffer and Salancik
1980, Eisenhardt and Zabaracki 1992).
An earlier study confirms that complex
projects normally have many goals. Two
major ongoing projects, here called
projects A and B have 16 and 27 overall
goals respectively. To these must be
added more detailed and operational
goals for the various units of the project
organisations. Thus, the number of goals
for these two projects is relatively large,
which contributes to a high degree of
project complexity. The result may of-
ten be multiple and contradictory goals.
We know from the literature that con-
tradictory goals create problems for goal
achievement. In such cases changes will
occut. It is impossible to have fixed goals
without including adequate safety mar-
gins in the goals (Goodman and
Pennings 1977). In addition, multiple
goals make the organisational goal ori-
entation a problem. Lack of goal orien-
tation is assumed to have a negative ef-
fect on organisational performance.
Another important aspect of
large-scale projects is uncertainty. Here,
uncertainty is understood as the differ-
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ence between complete information and
the available information. This is shown
in figure 1.

Figure 1 illustrates that project
uncertainty is related to lack of infor-
mation (Galbraith 1973:5). The sources
of project uncertainty are many, e.g. dif-
ferent discipline technologies, concep-
tual solutions, capacity and competence
of the contractors, the project logistics,
performance of the project organisation
and so on. This means that most major
and complex projects, where the lack of
information is substantial involve a high
degree of uncertainty. An interesting
example is the Asgard project. At the
time the project started there was much
uncertainty as to production technology.
The project management knew that no
relevant production technology was
available to solve the specific problems
at the Asgard field. Special technology
had to be developed. The required tech-
nology was more expensive than antici-
pated and the consequences were cost
overruns and deviation from the bud-
geted cost. However, new technology
improved the project life cycle profit
(LCP), and was a very profitable invest-
ment from this point of view. Even so,
the goals were not met and some of the
stakeholders and the media considered
the project organisational performance
to be negative. Perhaps the Asgard
project management could have in-
vested less money than they did in the
new production technology, but they
could not avoid a change in the project
goal for cost.
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The project time frame requires
the project scope to be completed within
the agreed delivery date. In many cases
the delivery date is an ultimate goal or
constraint (Goodman and Pennings et
al 1977). An example is the project to
prepare for the Olympic Games. The
games have to start on an agreed date,
and the preparations have to be com-
pleted by that date. If the preparations
are behind schedule, and it is highly
probable that they will not be ready on
time, more resources than planned will
be used to ensure timely delivery. This
increased use of resources will lead to
increased cost, or cost overrun. Other
examples are the early offshore devel-
opment projects shown in table 1. These
projects were gravity base structures
(GBS). Because of the high probability
of bad weather conditions in the North
Sea in winter, the platforms had to be
towed out within the so-called weather
window, i.e. between May and Septem-
ber (Kolltveit 1988). For some platforms,
the scope of work was not completed by
the end of the planned weather window.
In these cases the platforms had to be
towed out uncompleted. The remaining
scope of work had to be completed off-
shore in the North Sea. Offshore work
is very much more expensive than work
at shore. The consequence was cost
overrun. The problems related to the
time factor are illustrated in the Figure
2.

Figure 2 should be read as follows:
Curve 1 illustrates the planned resource
consumption at project start. Curve 2
illustrates the actual resource consump-
tion. The point in time t1 is the project
start. The planned termination time is
called t2, and the actual termination
time t3. The figure shows that the
project was unable to follow the resource

Resources

consumption as planned at the project
start, and in order to try catch up and
prevent further delay, more resources
than planned were required towards the
end of the project. Even so, the project
delivery was delayed from t2 ton t3. The
increased resource consumption during
the later part of the project execution
leads to that the area under curve 2 is
larger than the area under curvel. This
implies a resource and cost overrun rela-
tive to the start estimate. This demon-
strates that the factor time frame can
cause cost overrun. In our view, how-
ever, the real reasons why so many
projects experience problems related to
the time frame and delivery date have
their roots in uncertainty and complex-
ity. Thus, we conclude is that these two
factors are the main reasons for project
changes and cost overruns.

Evaluation of organisational
performance

The above discussion indicates that or-
ganisational project performance is
closely related to goal achievement
(Campbell 1977:19-23, Scott 1977:64
Kolltveit 1988). The reason is that goals
provide criteria for evaluating how well
the organisation is functioning (Scott
1977:66). This is not without problems,
however. As emphasised above, the goals
are often many and varied. All the goals
are seldom equally important, however.
Usually, some goals are considered more
important than others. We therefore
argue that

The organisational performance
of project organisations is closely related
to the ability of the organisation to
achieve high priority goals.

The term high priority goals im-
plies that a project has many goals, but
all are not equally important (Campbell

)

2 3

Figure 2. The project time frame



1977:48), and some goals should have
higher priority than others.

Project organisational perfor-
mance can be evaluated in several ways
and the conclusions may vary accord-
ingly. Here we shall focus on three time
perspectives that can have a marked
impact such evaluations: the task per-
spective, the lifecycle perspective, and
the historic perspective. From a task
perspective, the stakeholders evaluate
the organisational performance on the
basis of whether the project organisation
has managed to complete the project
object within the agreed budget, with a
quality as specified, and within the
agreed delivery time. From a lifecycle
perspective the stakeholders evaluate
the project organisational performance
from a different angle. From this per-
spective the primary goals are such
things as minimum lifecycle cost (LCC)
or maximum lifecycle profit (LCP)
(Hetland 1995). Lifecycle goals may also
be related to factors like environmental
impacts etc. The evaluation of organi-
sational performance is related to the
degree to which the project organisation
has managed to minimise LCC, long
term environmental impacts, and
maximised LCP In a historic perspec-
tive the evaluation is completely differ-

ent. The cost or profit involved are of

no interest, the focus is on quality alone.

Toillustrate the impact of the vari-
ous perspectives underlying evaluations,
let us look at some examples. One is the
Asgard project, where there was a sig-
nificant overrun with respect to cost and
delivery time. From a task perspective,
the evaluation of the project organisa-

tional performance was negative. From

a lifecycle perspective, however, the
evaluation was different. Therefore, the
new CEO of Statoil could inform the
media in April 2000 that the Asgard
project was a success because it was the
most profitable project in the North Sea
(Aftenposten 2000). This means the
project maximises LCPE, and from a

lifecycle perspective the performance of

the project organisation was positive.

Another example is the Central Bank

of Norway new head quarters. This
project had major overruns in respect
of cost and delivery time. From a task
perspective, the project organisational
performance was negative, and the me-
dia focused strongly on the problems.
The lifecycle perspective is irrelevant in
such a case, because the historic perspec-
tive is more interesting. From this per-

Project Management Vol.8, No.1, 2002

spective quality is the only relevant di-
mension. Today people regard the new
headquarters as a nice building, and only
few focus anymore on the cost overruns.
There is reason to believe that, from a
historic perspective, this project will be
considered to have a positive contribu-
tion to Oslo. Another project is the ca-
thedral in Trondheim, Nidarosdomen.
That project lasted several hundred
years from start to completion. Nothing
is known about the costs involved, but
Norwegians are very pleased with the ca-
thedral. From a historic perspective this
project has made a very positive contri-
bution to Trondheim, but it is impossible
to evaluate organisational performance.
One of the projects most famous for ex-
treme cost and time overruns is the
Opera House in Sydney. At the time it
was built, the project organisational per-
formance was heavily criticised. Today,
people are proud of the building and
nobody mentions the cost overruns.
From a historical perspective this project
is a success.

Changes and goals

Above we emphasised that organisa-
tional performance is closely related to
the organisation “s ability to achieve high
priority goals. One major problem is the
impact of project changes on the project
goals and the ability to achieve them.
In this section we shall discuss the rela-
tion between changes and project goals.
Key questions in this connection are why
cannot project goals be fixed, and why
do we get changes? The above discus-
sion shows that the answer is closely re-
lated to project uncertainty and com-
plexity. For projects with a low degree
of uncertainty and complexity, the goals
can be fixed. We know that, for large
projects, the degrees of uncertainty and
complexity are high, and we have con-
cluded that uncertainty and complexity
often lead to variations, including
changes in goals. For such projects it is
almost impossible to define fixed goals
without including adequate safety mar-
gins (Goodman and Pennings 1977).
Let us now consider what is meant
by adequate safety margins. Most
projects have a cost budget based on x
% subjective probability for goal achieve-
ment. Subjective probability means that
the probability is not a result of exact
calculations only, it also includes sub-
jective evaluations. Having said this,
however, it represents the best data
available. When a decision is made on

the level of subjective probability for goal
achievement for a project an appropri-
ate sum is added to the estimate. This
sum is intended to compensate for the
uncertainty involved, and is called a
safety margin. If the subjective probabil-
ity (x) is low, the safety margin is also
low. If the subjective probability is in-
creased, the safety margin must be
higher. In many cases the project cost
budget is based on 50% subjective prob-
ability. This means the project has the
same probability of cost overrun as cost
under-run. If the project management
increase the subjective probability of
avoiding cost overrun, e.g. to 85%, the
cost budget will increase. The main rea-
son for the increased budget or goal is a
higher safety margin. This margin is nec-
essary to reduce subjective probability
of cost overrun. A budget based on 85
% subject probability has only 15% prob-
ability of cost overrun. Such a goal is,
however, less ambitious and demanding
than a budget based on 50% subjective
probability. If the project management
want 100% subjective probability of
avoiding cost overrun, the safety mar-
gin and goal will increase relatively more.
The relations between subjective prob-
ability and safety margin are illustrated
in figure 3.

Figure 3 is to be interpreted as fol-
lows. It shows that the cost c2, based on
85% subjective probability, is relatively
much higher than c1, which is based on
50% subjective probability, and that ¢3
is more than double c1. This because
relatively higher safety margins have to
be added as the subjective probability of
achieving the goal increases. This gives
the S-curve, i.e. the accumulated nor-
mal distribution curve. If we want to
ensure fixed goals, these have to be based
on 100 % subjective probability of
achievement This means that we already
know at the start of the project that the
goals will be achieved. This necessitates
a very high safety margins. Another as-
pect is that there are no ambitions with
such goals, there is nothing to fight for.
Budgets and goals affect the people in-
volved ( Argyris 1952). Accepted, am-
bitious goals stimulate people to higher
performance. Goals without ambitions
will lead to lower organisational perfor-
mance. Therefore all project
organisations establish ambitious goals,
e.g. with 50 % or 85 % subjective prob-
ability. The consequence is a probabil-
ity of deviations from the goals. Thus,
goals with any level of ambitions can-
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Figure 3. Subjective probability and safety margins

not be fixed.

Decision processes and changes
in goals

[t follows from the above discussion that
decisions influence the organisational
ability to achieve goals. We shall now
illustrate the relations between the de-
cision-making process and changes in
goals. Assume that a local government
has made the decision (d1) to build a
hospital of a certain size in terms of in
m? floor area (s1), with a specific qual-
ity (q1), a specific functionality (ful), a
defined capacity (cal), to be ready for
operation at a specific date (t1), and to

be built within a certain frame of costs
(cl). Letus considersl, ql, cal, c1, ful
and tl as project goals. The start deci-
sion d1 is illustrated in table 3.

Table 3 is to be read as follows.
The left-hand column shows critical fac-
tors. In the centre column we have listed
the goals sl, cl, cal, ful, ql and tl.
Decision d1 is taken at a very early phase
of the project development. There is still
a high degree of uncertainty related to
the project. One major source of uncer-
tainty is the project strategy chosen for
application of hospital technology. There
are two strategically extreme choices as
regards technology. One is to make

Dacision d1
Factor Gaal Commant
iz sl
Lost cl
Lapociey cal
Functionaliny ful
Lusliey gl
Delivery timie il

Table 3. The initial decision
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maximum use of the "proven" technol-
ogy available when the decision d1 is
taken. If this strategy is chosen, the in-
ternal uncertainty related to technology
is reduced to a minimum. The other side
of the coin, however, is that by the time
the new hospital is ready for operation,
the installed technology may be old and
outdated. The other extreme strategic
alternative is a make maximum use of
new technology developed as the hos-
pital project progresses. This strategy
allows the hospital the most up-to-date
technology, but introduces a high degree
of internal uncertainty and downside
risk for overrun on project costs and
delivery time relative to the goals. Ob-
viously there are many strategic alter-
natives related to application of tech-
nology between these two extremes.

Assume the project has chosen
strategies with a high degree of internal
uncertainty. As the project develops,
discussions may arise related to requests
for increased size, higher quality, better
functionality etc. There are several rea-
sons for such discussions: Firstly, because
the chosen strategy implies a high de-
gree of uncertainty, changes may be
needed. Secondly, since the project
passes through several phases, new ac-
tors or stakeholders become involved
during the transition from phase to
phase (Kolltveit 1988). The new stake-
holders may disagree with the chosen
concept and project targets. Thirdly, the
uncertainty may be related to what has
been termed "forming, storming and
norming" (Handy 1978). This can be
explained as follows. Storming has its
roots in the new organisational members
needs for clarification of own position
and power. The discussions may focus
on adjustment of the project size, qual-
ity, capacity, functionality, delivery date
and project costs, but the real reason
could be that the new members are fight-
ing for power and position. Fourthly, new
information and technology may make
it relevant to discuss adjustment of
project goals. This is illustrated below.
Assume a request is made for more ad-
vanced technology. The argument
launched is that "more advanced tech-
nology is available on the market, and
this technology could be beneficial to the
new hospital". Such technology will,
however raise the project cost.

Assume that the project manage-
ment decides to use the new technol-
ogy. This decision is called d2, and it can
cause the following changes.

Table 4 is to be read as follows:



the new technology has an affect on
functionality, quality and project costs.
Therefore, the functionality is changed
from ful to fu2, the quality from gl to
q2, and the project costs from c1 to c2.
The new technology is more expensive,
and therefore c2>c1. In addition, the
decision d2 could increase project un-
certainty if the new technology replaces
the proven technology.

As the project progresses, other
discussions arise that challenge other
targets. One of them may be a request
for larger size, for example in order to
improve functionality and/or increase
the capacity. The proposed changes will
raise the project cost. If the project man-
agement agrees to the proposal we get a
new decision (d3). Decision, d3, may
cause the variations illustrated in Table
5.

This table shows that the size is

increased from sl to s2. The impact of

this change is that the capacity is
changed from cal to ca2, functionality
from fu2 to fu3, and project cost from
c2 to c3. Since it cost money to increase
size, we can conclude that c3>c2.
Despite the fact that the project
management considers discussions re-
lated to changes seriously, also the im-
plications of these changes, the conse-
quences of such processes are that all
the project goals can be changed as the

project proceeds. In addition, most of

these changes affect project costs. This

creates a situation where it looks as if

the goals are floating. Such change pro-
cesses may be understandable to inter-
nal stakeholders, but almost impossible
to grasp by external stakeholders. In spite
of the fact that the changes are care-
fully considered and each of them im-
proves the project, the change processes
may "create" a strange picture for the
external stakeholders. Even though the
project could be well under control, the
change processes may give the impres-
sion of that the project is in a difficult
situation, and out of control.

Weighted goals, and constraints
Organisational goals represent agreed

desired ends. Pennings and Goodman

(1977:160) argue that organisations are
effective if organisational results approxi-
mate or exceed a set of referents for
multiple goals. Some of the project goals
are of crucial importance and have to
be achieved by the project organisation..
These goals can be conceived as con-
straints. Referents are the standards
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Dacision d2
Siort Goal Change Mew Gaol
":I '-:.'I ]
cl Hel el
cal i cal
ful A ful ful
gl . Aal aqd
il 4| tl
Table 4. Impact of the second decision
Dacision d3
Goal Change Mew Gaol
a I |'il|_ - I -.J
el fel 3
L .I] ﬂ_-’.‘u I. L :
fisl Ml fu 2
K< 1] gl

il ]

Table 5. Further decisional impact
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against which constraints and goals can
be evaluated. We have mentioned, for
example that the delivery time has to
be achieved in the case of preparation
projects for the Olympic Games, and of
GBS projects in the North Sea because
of the weather window. In these ex-
amples the delivery dates are project
constraints. What the project con-
straints are, and how the project goals
should be weighted will be results of dis-
cussions and processes between the
stakeholders involved in the specific
project. We underline the importance
of these decision making processes, and
argue that when goals are properly dis-
cussed and the stakeholders have come
to a decision on constraints and the
weighting of goals, there is a good basis
for evaluating project organisational
performance. Therefore, we conclude
that a concept for evaluating organisa-
tional performance based on weighted
goals and project constraints provides
the project management with strong
guidelines for focusing on the right
things.

[t follow from the above conclu-
sion that, in our effort to develop a defi-
nition of project organisational perfor-
mance, we shall focus on the organisa-
tional ability to satisfy constraints and
achieve weighted goals. It also follows
that the project constraints should be
met. The consequence is that, if the
project has to make adjustments, the
constraints should remain the same, but
other goals may have be adjusted. This
may lead to new decision-making pro-
cesses, as illustrated below:

Assume that the principal stake-
holder has concluded that the cost (c1)
and functionality (ful) are constraints.
His reason is that the stakeholder has
no more money to invest in the hospital
and functionality is the essential success
factor for any project.

If we apply our new concept, what
will happen if an increased size is re-
quested? According to the new concept
for evaluating organisational perfor-
mance, the only situation where the
project management can accept an in-
crease in size is if the cost involved does
not exceed cl or can be compensated
by a reduction of cost elements related
to other factors, and the functionality is
not reduced below ful. This situation is
met in decision (d2), which is illustrated
in Table 6.

Table 6 is to be read as follows:
First we assume a2 > al, and ca2 < cal.
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Another decision d2

il il
|.||
il

Goal Constraints (hange Naw Goals
":I '-i -.:
cl { cl o . cl
el -fen cnd
&

k ful

] rl

Table 6. Changed impacts from decision

The table shows that the cost implica-
tion of the larger size Dal is compen-
sated by a reduction in the capacity of
the hospital. This is necessary in order
to satisfy the cost constraints. If a re-
duction in capacity is not possible, a re-
duction must be made in some other
factors. If not, the project management
cannot accept an increased size.

Such decision-making processes
based on using the concept of con-
straints are easier to communicate to
external stakeholders than are the tra-
ditional processes, where all the goals
may vary. In addition, by focusing
strongly on how to meet the constraints,
the project organisation is forced to fo-
cus on the right things, and not only on
how to do things right. Weighted goals
will strengthen these effects.

Discussion

Based on the above discussion we shall
now sum up what we mean by organisa-
tional performance. We argue that or-
ganisational performance is synonymous
with organisational effectiveness (Wild
1977). Therefore, we use the term or-
ganisational effectiveness in our defini-
tion of organisational performance for
project organisations dealing with high
uncertainty and complex projects.

The definition of organisational
effectiveness in respect of project
organisations must meet three require-
ments. First, it is impossible to define
organisational effectiveness by using one
factor only. Therefore, the definition has
to be a multivariate construct. Second,
it should be possible to evaluate the or-
ganisational performance based on in-
ter-subjective measures (Nachmia and
Nachmias 1981). The term inter-subjec-
tivity reflects that analysts following the

same rules should arrive at the same con-
clusions. Third, the definition should
have a high degree of generality (Holsti
1969). Generality reflects that the defi-
nition should have some theoretical rel-
evance. This is very important.

Argyris (1964) defines organisa-
tional effectiveness as follows: "The cri-
teria of total organisational effectiveness
is an integration of the three effective-
ness scores, namely the degree of energy
needed to carry out the three core ac-
tivities (achieving objectives, maintain-
ing the internal system and adapting to
the external environment) in relation to
output". We consider this definition as
highly relevant in our effort to define
project organisational performance.

The transaction cost theory is an-
other important theoretical concept. In
this concept the project is regarded as a
transaction, and the project cost is split
into transaction cost and production
cost (Williamson 1985). Combining
Argyris “s definition and the transaction
cost concept we argue that transaction
cost-related activities cover what Argyris
defines as maintaining the internal sys-
tem and adapting to the external envi-
ronment. In addition, the production
cost related activities cover what Argyris
calls achieving the objectives. This
means we can replace the three core
activities with the sum of transaction
and production cost. Argyris maintains
that the degree of energy needed to carry
out the three core activities should be
seen in relation to output. We argue that
goals are inter-subjective standards that
reflect project output. Therefore, we can
replace output with weighted goals and
constraints, which meets the need to
deal with the term high priority goals in
our basic assumption. Based on this dis-



cussion, a definition of organisational
effectiveness for project organisations
reads as follows:

An effective project
organisation satisfies the
agreed constraints, and
minimises the sum of the

transaction and production
costs, in its effort to achieve
weighted goals or referents

for weighted multiple goals.
-

The formulation "minimises the
sum of the transaction and production
costs in its effort to achieve weighted
goals or referents for weighted goals",
places the focus on organisational pro-
cesses, and on doing things right.

The very last part of our defini-
tion "or referents for weighted multiple
goals" is included because a goal is
achieved at a specific milestone
(Andersen et al 1995). Only at this mile-
stone can we conclude whether the goal
has been achieved or not. Before the
specific milestone is reached it is often
impossible to make a conclusion on goal
achievement. In such situations, the ref-
erents for the goals may be more relevant
for monitoring project progress and per-
formance. Balanced Scorecard provides
excellent methods for developing, imple-
menting and monitoring relevant refer-
ents of multiple goals (Kaplan and
Norton 1996).

We have stated three require-
ments concerning our concept: It should
be a multivariate construct, it should be
possible to measure organisational per-
formance based on inter-subjective stan-
dards, and finally the definition should
have a high degree of generality. Our
argument is that our definition meets all
three requirements.
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The purpose of this paper is to study firstly success factors and secondly development needs in practical project
business from the excellent project management point of view. It first addresses some approaches like project
phases, knowledge areas, problems in project management and key features of project success from a literature
review. Then it presents practical success factors and development/learning challenges in the Oulu region.
Finally it raises discussion about the structure of Project Management Excellence.

Introduction

The business environment has gone
through quite radical changes in recent
decades and these changes have become
even faster recently. The reasons for the
strong competition arise mostly from
globalisation and technological develop-
ment and their consequences. During
the last decades this has modified para-
digms in business and also in manufac-
turing, which of course has influenced
the products to be manufactured. Scale,

cost, quality and time in a row are the
paradigms where business is managed.
(Kolarik 1999, Pine 1993, Suri 1998,
Womack and Jones 1996). According to
Harrington (2000) the 21st century is
bringing rapid innovation, driven by the
continuing high-tech boom and expand-
ing global markets from the last decade
of the 20th century. The accelerating
rate of change will continue to be driven
principally by the exponential growth
and global availability of information,

technologies and technology-based in-
frastructure. This sets new requirements
for product or process development and
managing knowledge in these contexts.
These requirements can be presented as
in table 1.

The development presented
above has changed the way to manage
business and intensified a multi-project
business environment covering all ac-
tivities in organisation. Therefore a
project-oriented approach has become

Before the 1980 Inthe 1980's |nthe 1990 Todoy/Tomomew
To ba winner Product Custormer Time to Balance Expectations for
at tha markat Lruality Sadsfaction Market Adl Interest Groups,
Laomtinuous lmprovemient
ini Internal Effciency
Tﬂ !.l‘-o::l:,-I il'l il Lasls Produce ".::ll-:nl'.:.r | ime w0 Markel l:1|.~'-||l'-.'|:'-
ke Lhanlity Satistacton create dded value tor
Precondition |Right Product Coses, Right Prosduct Customer Satistoc tion,
for entering Produce - unlity, Product Qluality, Cosrs,
the market Lasts, Righe Right Product

Prisuct

Table 1. Paradigms for success (European Quality).
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reality in several companies and in some
organisations activities are based only on
projects. Therefore it is reasonable to
study the competences needed for multi-
project planning and management. This
kind of phenomenon is even emphasised
in product development environment,
because product development is done
with projects.

The purpose of this paper is to
study firstly success factors and secondly
development needs in practical project
business for Project Management Excel-
lence (PME). PME refers to the ultimate
research effort in the background, more
than a new label itself. In addition the
purpose is to find out, what kind of
competences should people in the
project business have and what are the
key issues to educate the project staff.
Practical project management has been
chosen as an approach, because we have
to first know what happens in practice
and then look at it from the pedagogics
point of view. The presented PME out-
line is a preliminary approach in effec-
tive management of projects. This pa-
per does not seek final answers or present
a final framework, but rather aims to
raise discussions on the concept and
contents of PME.

Managing Projects
The idea of a project is conceptually
mixed on many occasions with process,

because the relation is sometimes vacil-
lating. However, there is a clear differ-
ence, because projects are unique at least
in some sense and process activities are
more permanent (Artto et al. 1998, Pelin
1996, Stenlund 1986). The difference
is greater when discussing how to man-
age projects or processes.

Project management is a univer-
sal concept containing controlling and
managing the project oriented activities.
It has evolved in order to plan, coordi-
nate, and control the complex and di-
verse activities of modern industrial and
commercial projects. (Artto et al. 1998,
Lock 2000) The purpose of project man-
agement is to foresee or predict dangers
and problems as far as possible to plan,
organise and control activities so that
the project can be completed as success-
fully as possible in spite of the risks. It
starts before any resources are commit-
ted, and must continue until all work is
finished. (Lock 2000) Project business
or project-oriented business refers to a
company, or rather a project company,
where activities generally are aimed to
deliver and implement projects for its
customers. (Artto et al. 1998)

Change is the only consistent fea-
ture of the modern business. It arises
mainly from the structural and opera-
tional development of the business en-
vironment. This connected to table 1
creates the basis for the project business.
Project management or business is not,

as such, a new invention, because there
has been and will be different kind of
projects like construction of the Egyp-
tian pyramids, the Apollo space shuttle
program and development of the 3rd
generation base stations. American
forces manage their missile launch like
a project, the duration of that kind of
project is about 10 minutes from start
to the target.

Organisations are required to
change what they do and how they do
it. According to Maylor (1999) world-
class performance is seen to be possible
through the development of excellent
management, one significant part of
which is the management of projects
(figure 1).

According to Maylor (1999) the
complexity of projects is dependent on
the next three features: the organisa-
tional complexity (the number of people,
departments, organisations and nations
involved), the resource complexity or
scale (the volume of resources involved,
time, capital, processes) and technical
complexity (the level of innovation in-
volved in the product or the project pro-
cess). In the globalized high-tech indus-
try projects are often very complex, be-
cause in the same project there can be
very high technological risk and organi-
sational risk or complexity. Also project
implementation can be done in a
multisite environment.

Market
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Figure 1. The external environment of project (Maylor 1999).
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Project Management

Project management has been like a
matter of course so far, and there have
always been projects and of course there
always will. However, management prac-
tices are becoming more important, not
only because the projects are becoming
more general, but because most of those
fail somehow. Standishgroup (1995) has
made a survey among 8380 IT applica-
tion development projects from 365
company and got stunning results. Only
16,2% of projects are on-time and on-
budget. Research shows a staggering
31,1% of projects will be cancelled be-
fore they ever get completed.

Projects are composed of pro-
cesses, which are performed by people
and generally fall into two major catego-
ries: project management processes or
product-oriented processes. Project
management processes are concerned
with describing and organizing the work.
Product-oriented processes are con-
cerned with specifying and creating the
project product. Project management
processes and product-oriented pro-
cesses overlap and interact throughout
the project. For example the scope of
the project cannot be defined without
understanding how to create the prod-
uct. The Project Management Institute
(PMI) (Duncan 1996) has organized
project management processes into five
groups (see figure 2) of one or more pro-
cesses each: initiating processes (recog-
nizing that a project or phase should be-
gin and committing to do so), planning
processes (devising and maintaining a
workable scheme to accomplish the busi-
ness need that the project was under-
taken to address), executing processes
(coordinating people and other re-
sources to catry out the plan), control-

Y
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ling processes (ensuring that project
objectives are met by monitoring and
measuring progress and taking correc-
tive action when necessary) and closing
processes (formalizing acceptance of the
project or phase and bringing it to an
orderly end).

Project management process
groups are not discrete, one-time events;
they are overlapping activities, which
occur at varying levels of intensity
throughout each phase of the project
(see figure 2). (Duncan 1996) And it
seems that one way or the other all
phases are important or critical. E.g.
skipping the first phases is a driver for
failure (Lienz and Rea 1999).

The process group interactions
also cross phases such that closing one
phase provides an input for initiating the
next. For example, closing a design phase
requires customer acceptance of the
design document. Simultaneously, the
design document defines the product
description for the following implemen-
tation phase. Repeating the initiation
process at the start of each phase helps
to keep the project focused on the busi-
ness need it was undertaken to address.
It should also help to ensure that the
project is halted if the business need no
longer exists or if the project is unlikely
to satisfy that need. There are also many
overlaps between phases. The planning
process, for example, must not only pro-
vide details of the work to be done to
bring the current phase of the project
to a successful completion, but must also
provide some preliminary description of
work to be done in later phases. This
progressive detailing of the project plan
is often called rolling wave planning.
(Duncan 1996, Meredith and Mantel
1995)
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Knowledge Areas inside the Project
Management

Project management can be divided into
specific functions, knowledge areas.
Those structure all basic knowledge of
the project management area. There
exist many kind of definitions for those
areas and usually there is overlapping
between areas. If we start from general
management scope, it has traditionally
been divided into five functions: plan-
ning, organizing, staffing, controlling and
directing. Although these management
functions have been generally applied to
cover all traditional management struc-
tures, they have recently been applied
to the project management area, too.
Their fundamental meanings remain the
same, but the applications to project
management are different. (Robbins and
Coulter 1996, Kerzner 1995) PMI has
structured project management knowl-
edge into nine more detailed different
categories (table 2). Other models have
divided management more or less clearly
into some other categories. There is no
consensus within the project manage-
ment profession about the 'right' knowl-
edge areas. The next matrix provides a
rough overview of how different models
have divided management into different
knowledge areas.

In the following different knowl-
edge areas are briefly analyzed. PMI's
nine separate knowledge areas have
been used as a baseline. However these
knowledge areas interact strongly with
each other. Each process inside a cer-
tain knowledge area may involve effort
from one or more individuals or groups
of individuals based on the needs of the
project. Each process generally occurs
at least once in every project phase. Each
knowledge area is also required in the

¢ limine

I"rocesses

Phase Finish

Figure 2. Project management processes. Arrows represent flow of documents and documentable
items and overlap of process groups in a phase (adapted from Duncan 1996).
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Table 2. Overview of different definitions of knowledge areas. Areas have been roughly structured according
PMI's Knowledge areas (in bold) (Hannula 2001).

planning process. (Duncan 1996).
Project integration management
includes the processes required to en-
sure that the various elements of the
project are properly coordinated. It in-
volves making tradeoffs among compet-
ing objectives and alternatives in order
to meet or exceed stakeholder needs and
expectations. Project scope manage-
ment includes the processes required to
ensure that the project includes all the
work required, and only the work re-
quired, to complete the project success-
fully. It is primarily concerned with de-
fining and controlling what is or is not
included in the project. Project time
management includes the processes re-

quired to ensure timely completion of

the project. On some projects, especially
smaller ones, activity sequencing, dura-
tion estimating and schedule develop-
ment are so tightly linked that they are
viewed as a single process. (Duncan
1996). There is no consensus within the
project management profession about
the relationship between activities and
tasks. In many application areas, activi-
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ties are seen as being composed of tasks.
This is the most common usage and also
the preferred usage. In some cases, tasks
are seen as being composed of activities.

Project cost management is re-
quired to ensure that the project is com-
pleted within the budget. Project cost
management is primarily concerned
with the cost of the resources needed to
complete project activities. However,
project cost management should also
consider the effect of project decisions
on the cost of using the project prod-
uct. For example, limiting the number
of design reviews may reduce the cost
of the project at the expense of an in-
crease in the customer's operating costs.
This broader view of project cost man-
agement is often called life-cycle cost-
ing. Project quality management in-
cludes the processes required to ensure
that the project will satisfy the needs for
which it was undertaken. It includes all
activities of the overall management
function that determine the quality
policy, objectives and responsibilities and
implements them by means such as qual-

ity planning, quality control, quality as-
surance and quality improvement,
within the quality system. Project qual-
ity management must address both the
management of the project and the
product of the project. Project human
resource management includes the pro-
cesses required to make the most effec-
tive use of the people involved with the
project. It includes all the project stake-
holders - e.g. sponsors, customers, indi-
vidual contributors. (Duncan 1996)
Shtub et al. (1994) emphasizes the im-
portance of motivating and leading.
Motivating is a principal function of
lower management to instill in the
workforce a commitment and enthusi-
asm for pursuing the goals and objectives
of the various tasks that may be assigned
to them. Leading involves setting ex-
amples for others, establishing a sense
of group pride and spirit and instilling
allegiance.

Project communications manage-
ment is required to ensure timely and
appropriate generation, collection, dis-
semination, storage, and ultimate dispo-
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sition of project information. It provides
the critical links among people, ideas
and information that are necessary for
success. Everyone involved in the
project must be prepared to send and
receive communications in the project
language'. Everyone must also under-
stand how the communication they are
involved in as individuals affect the
project as a whole. Project risk manage-
ment includes the processes concerned
with identifying, analyzing and respond-
ing to project risk. It includes maximiz-
ing the results of positive events and
minimizing the consequence of adverse
events. Project procurement manage-
ment includes the processes required to
acquire goods and services from outside
the performing organization. (Duncan

1996)

Problems in Project Management and
Key Features of Project Success

Nikander and Eloranta (2001) have
made a study of early warnings of pos-
sible problems in industrial construction
projects. They identify project problems
in order to find out what kind of pos-
sible signals these problems assign to
project managers. This is of course im-
portant in eliminating becoming prob-
lems even before emerging. According
to Nikander and Eloranta (2001) four
of the most significant project problems
were; schedule related problems, deliv-
ery problems, total management prob-
lems and problems related to technical
design. The dominant causes of prob-
lems were e.g.; management methods,
differences in project culture, personnel
skills and talent, lack of resources and
organizational reasons. These are iden-
tifications of one sector, but we can uti-
lize these identified problems in devel-
oping competences for project manag-
ers.

Incentives for managers to con-
trol and guide projects are criteria for
judging project success. White and For-
tune (2002) have studied several indus-
try sectors and found ranked criteria as
follows; meets client's requirements,
completed on schedule, completed in
budget, meets organizational objectives,
yields business and other benefits, causes
minimal business disruption, meet qual-
ity/safety standards and multiple crite-
ria. It is interesting to see that other fac-
tors than on time, on budget and on
specification are also preferred. White
and Fortune (2002) also studied critical
factors affecting to the projects' out-
come, which reveals the factors to which
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competence development has to be as-
signed. The five most important in
ranked order were; clear goals/objec-
tives, support from senior management,
adequate funds/resources, realistic
schedule and end user commitment.
These factors have to be kept in mind
when planning the contents of educa-
tion programs.

There have been several studies
of skills needed in management in gen-
eral level. One of the most often pre-
sented is planning, organizing, leading
and controlling (e.g. Robbins and
Coulter 1996). The importance of these
activities varies depending of the level
of management. Meredith and Mantel
(1995) have categorized the skills
needed in project management into six
skill areas: communication, organiza-
tion, team building, leadership, coping
and technological skills. Already at the
beginning of seventies Katz (1991) sug-
gested that effective administration rests
on three basic skills; human skill, con-
ceptual skill and technical skill. The
importance varies also depending on the
management level. El-Sabaa (2001)
agreed with this classification in a study
of project management in different in-
dustries. The relative importance was
summarized 85% in human skills, 80%
in conceptual skills and 51% in techni-
cal skills. However, a project manager
should have extensive cross-functional
experience. (El-Sabaa 2001) Therefore
also Lampel (2001A) emphasizes the
shift towards a holistic approach to stra-
tegic project management. Gray (2001)
expresses an even wider perspective;
management attention would be more
productively focused on creating the
kind of organizational environment that
has been shown to be conducive to suc-
cessful project outcomes. Silén (1998)
has also found that important on the
general level. In project business, how-
ever, the process is different and organi-
zation competences are required to be
more dynamic. It is difficult to build an
organization prepared for everything.
Therefore Lampel (2001B) suggest that
the organization identifies and concen-
trates on certain core competences.

Survey in Project Business in
Oulu Region

A survey of the success factors of project
management was carried out at the end
of the year 2000. The inquiry was ad-
dressed mainly to high tech industry in
Oulu region. A total of about 350 in-
quiries were sent of which 105 in total

were retuned when the answer rate was
30%. The questionnaire used was very
simple, just containing two open ended
questions (see table 3 and table 4), in
addition to the general information,
which was confidential. In the first main
question companies were asked to name
the most important success factors in
project business in general (table 3). To
analyse the answers five main factors
were classified and sub-factors were
placed under the main factors. The or-
der of factors or sub-factors does not
have any significance.

The second question was to find
out what are the three main develop-
ment/learning challenges in project busi-
ness (table 4). The main factors were
found to be similar to the success factor,
but the sub-factors were a bit different.

Project Management Excellence
- How to Achieve?

Project Management Excellence means
efficient planning and implementation
of projects. "Efficient" is usually evalu-
ated in the name of time, cost and qual-
ity of the project, but some have
criticised the triangle as being too simple
and other criteria should be considered
too (e.g. Gray 2001, White and Fortune
2002). However the final successfulness
of the project in a business sense can be
measured from the revenue in the long
run. In order be successful in the long
run an organisation must have a good
foundation. Our perspective in this study
is to find the competences needed in
successful project business. Competence
means those abilities that a member in
an organisation i.e. project manager
should have in order to achieve better
performance as a whole. The knowledge
area can be seen as a reflection of the
competences needed i.e. what areas
have to be tackled in excellent project
management. Competence is usually a
requirement for the success factor in the
long run. Success factors are factors for
an organisation with which it pursues
and maintains existence, development
and future. In the beginning of
organisations, development success fac-
tors can be goals or linked to learning
challenges, but in the long run at least
critical success factors and learning chal-
lenges should be converted into core
competences.

In Table 5 there is the basis for a
Project Management Excellence - PME
- competence development outline. It
is only a rough framework, but it brings
out the main idea of features in regional
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Resource planning
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Table 3. The success factors and those sub factors of project business.
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Holistic planning
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Table 4. The development/learning challenges and sub-challenges in project business.
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or company-specific PME. It is roughly
converted from the phases of project
and project management and also from
knowledge areas connected to practi-
cal and regional needs for
competences. Project phases and
knowledge areas create internal ap-
proach from project point of view.
Those have to be managed somehow
in any case in every project. Practical
and regional needs are more like indi-
rect consequences of the nature of the
project. Examining the table can be
done by rows, columns or cell by cell.
E.g. in the planning phase we can pro-
cess all knowledge areas presented and
evaluate the sub-factors for planning
presented in table 3 and 4. Even when
there is overlapping in competences,
the example points out the great num-
ber of competences needed in planning
projects. This represents well the com-
parison between phases, knowledge ar-
eas and practical needs. It points out
that it is not necessarily reasonable to
make a certain model, because the uni-
versal model will be on such a general
level or it will become so large in de-
tail that it is not actually a model any-
more. Rather than create a specific
universal model we should keep it
simple as in table 5 and always con-
nect regional or company specific
needs to it. In our PME, phases and
knowledge areas were found to be quite
similar, but e.g. the communication and
connection to the customer were clearly
more emphasized than in earlier stud-
ies. This may result from the need to
integrate customers into R & D and
delivery projects.

There are several different classi-
fications depending on what kind of
tasks or purposes they are. They start
from short continuing education courses
to a Master's degree at the university
level or even a Doctorate (Turner and
Huemann 2000). In many countries
national project management associa-
tions have their certifications that are
tailored to suit their national needs and
requirements (Artto 2000). To support
the universality of the project manage-
ment model some organisations (IPMA
2001, PMI 2001, PMA Finland 2001)
have created competence requirements
for the people needed in project busi-
ness. These so-called certificates for
project business competences contain
quite similar issues, but also these frame-
works seem to be on a quite general
level, too.
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Discussion

From the project progress point of view
different knowledge and capabilities are
needed in different phases, which of
course emphasizes the need for versa-
tile know-how. The problem usually is
that, what exactly is this versatile know-
how? You can of course present a list like
figure 2, tables 2, 3 and 4 as content,
but that might be difficult to fulfil at least
for one person.

So, different personnel have dif-
ferent capabilities. Therefore the plan-
ning phase has great significance at least
in two ways. First, when planning a
project you have to recognise the com-
petence inside your organisation in or-
der to get the right people in the right
position or task. Secondly, when plan-
ning e.g. human resource management
different capabilities and skills needed
have to be considered carefully, because
as mentioned it is very difficult to get a
person with versatile know-how or it is
at least expensive to do that. Planning
has also an additional internal impor-
tance for the organisation in doing
project business. As an example of the
competences needed, project planning
requires extensive know-how from the
area of the project and those who imple-
ment the project need more profound
than extensive know-how in the sense
of technology.

The development of individual
competence in project management
needs a certain amount of experience.
Turner and Huemann (2000) present a
classification where a project team mem-
ber can acquire their competence
through formal education, but manag-
ers on every level should have also ex-
perience in developing their compe-
tence. Sherrard et al. (2000) points out

Page 54

Table 5. Contents of the PME framework.

the manager's ability to think as a most
essential skill or ability, but this compe-
tence is very difficult to educate. Turner
and Huemann (2000) also emphasise
that knowledge management is one of
the most important approach in devel-
oping competence. Nonaka and
Takeuchi (1995) present a general dis-
tinction of knowledge (tacit -explicit).
From project personnel point of view this
means utilizing all possible capabilities
or one could say that it is creative man-
agement. A comparison can be found
from Indiana Jones: "Don't worry, I'll
think of something!". But there are not
enough Indiana Jones' for every
organisation. So the question is how we
educate a project manager to be like
Indiana Jones? We need to have a for-
mal structure and formal needs in edu-
cation. Usually the information flow in
education means that all information
obtained in formal education doesn't
convert directly to knowledge, but dur-
ing the practical work later on it can
convert as a competence.

Turner and Huemann (2000)
agree with the regional needs for the
contents of a programme, but in global
organisations or, more accurately, in glo-
bal projects different cultures and val-
ues have to be considered. According
to Turner and Huemann (2000) the
structure of the education process has
to be considered - education is life-long
learning. In the theory of organisational
learning Argyris and Schon (1978) state
that learning from experience is essen-
tial for individual and organisational ef-
fectiveness. Kolb (1984) defines learn-
ing, in the theory of experiential learn-
ing, as the process whereby knowledge
is created by the transformation of ex-
perience.

Change is maybe the only con-
stant variable project business. It is not
an internal factor inside PME, but it is
more like an external fact that has to be
considered. Then the competences also
have to evolve. Versatility and flexibil-
ity are significant variables in the PME
equation and they are needed both in
planning and in managing projects. One
possibility to get these and also other
important capabilities needed is experi-
ence. But, there are no short cuts in
obtaining experience, and using experi-
ence as the education philosophy is too
time-consuming and expensive.

The framework presented is based
on the phases of a project and knowl-
edge areas needed in successful project
implementation compared to practical
needs. The preliminary framework is
actually a platform for further and more
specific development of a certain PME
and generally development of project
management education. Turner and
Huemann (2000) emphasise that the
practical relevance of the education and
training process sets up some very im-
portant confrontations concerning the
contents; conceptual vs practical, aca-
demic vs business, long-term vs short-
term, normative vs creative and special-
ist vs generalist. We can conclude that
comparing success factors and chal-
lenges with project management litera-
ture there is nothing totally new! Most
of them exist in different literature, but
the challenge is now how to really make
things better and improve the overall
performance of the projects inside an
organisation. The practical problem lies
in coordination of education activities.
Who is taking care that all these sepa-
rate activities are taken into consider-
ation in projects or support functions?



Part of those above-mentioned chal-
lenges are included in project manage-
ment knowledge areas, part of them are
leadership issues and therefore part of a
project manager's responsibilities. In a
project's reality there is still a need for a
systematic approach to how all these
things can be managed. On the mana-
gerial level all knowledge cannot be
pumped into students, they have to learn
themselves. On the other hand, students
sometimes learn in a programme more
than the syllabus presents or cannot
learn all that is included in the educa-
tion.
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In an owner—contractor relationship, current contracting practice encourages the contractor to be creative in
how to write a good claim and collect more money as a reaction to the contract that has been written by the
owner. Current risk allocation practice through disclaimer clauses are mainly based on confrontational situa-
tions that reflect the level of trust (or the level of mistrust) in the contract documents. This can be the driver
to increase the total cost of a specific project and above all affect the overall relationship between the contract-
ing parties.

This has been tested in the construction industry in Canada, and appears to be generalizable across North
America. Based on two independent surveys of Owners, Consultants and Contractors across Canada, the
assessed premium associated with the five most commonly used exculpatory clauses in construction is between
8% and 20% in a seller’s market.

This paper presents the Colours of Trust Model (Blue trust—competence, Yellow trust—integrity, and Red
trust—intuitive) and some results regarding its applications and its relationship to cost reduction in construc-
tion contracts. These results are based on a research study that includes a survey conducted across the Cana-
dian construction industry including owners, contractors, consultants, and contract specialists. The results
identify opportunities for significant cost reduction in the annual North American bill for construction of

about trillion dollars.

Introduction

The construction industry in both
Canada and the United States is the
single largest non-governmental em-
ployer. In 1997, the industry was esti-
mated in Canada to have a value of
about $90 billion, representing 15% of
the gross domestic product [Statistics
Canada, 2001]. However, within the last
twenty years considerable cost wastage
has been identified by the Construction
Industry Institute [CII, 1986]. A signifi-
cant portion of this cost wastage may be
attributed to inappropriate risk alloca-
tion in contracts, as cited in various ex-
amples analysing risk allocation in the
construction industry and the underly-
ing causes of disputes conducted in
Canada and the US [ American Consult-
ing Engineers Council (ACE) and As-
sociated General Contractors of
America (AGC), 1991; Enger, 1997;
CII, 1988]. Erikson and O’Conner
(1978) suggested that risk associated
with the construction industry could be
categorized as either contractual or con-
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struction. Contractual risks emanate
from contracts, and risk is increased with
decreased contract clarity as well as im-
perfect communication and untimely
contract administration. Construction
risk, which is inherent in the process,
arises from such diverse issues as unfore-
seen conditions, weather, business cli-
mate, and resource availability.
Meanwhile, construction risks are
a major element that can significantly
affects the final cost of any project. Spe-
cifically, how these risks are allocated has
a direct bearing on the final total cost.
The cost of these risks is carried by the
owner, contractor, or both, as deter-
mined by the type of the construction
contract [Hartman, 2000]. Risk alloca-
tion always occurs in any situation where
more than one party (owner, contrac-
tor, consultant, etc.) is responsible for
the execution of a project. Making sure
that every risk is recognised and man-
aged is good practice in any project. This
activity is an important step in that this
allocation can significantly influence the

behaviour of the project participants and
hence impact both project performance
and final cost.

Construction Contracts and Risk
Allocation

Construction contracts are the written
agreements signed by the contracting
parties (mainly an owner and a contrac-
tor), which bind them, defining relation-
ships and obligations [O'Reilly, 1996].
In any certain project, the owner’s goal
can best be achieved by selecting the
contract type that will most effectively
motivate the contractor to the desired
end. This step is also dependent on com-
pleteness of information for the
bidder(s) at tender time and the extent
that the owner wishes to take specific
risk. In this context, contract risk can
be divided into performance risks and
cost risks [Hartman, 2000]. Regarding
risk allocation, the concept of “limita-
tion of liability” dates back more than
three hundred years, when the British
Parliament declared, as part of Maritime



Law, that a ship’s owner should not bear
greater liability than the value of the
ship’s hull [Zoino, 1989]. In this con-
text, every contract allocates risk. Not
all contracts allocate risk equitably or
such that the power and authority to
manage the risk is allocated along with
the risk itself. Given the opportunity, an
owner should favour efficient allocation
of risk between parties to a project that
simultaneously reduces risk and im-
proves project performance. However,
in an owner—contractor relationship at
least, a common aim of owners appears
to be to avoid risk as far as possible by
allocating as many risks as it can to the
contractor [Gransberg et al, 1997].

Risk Allocation Through

Disclaimer Clauses

The decisions regarding risk sharing or
risk shifting are made within the con-

text of an owner’s contracting policy

[Kozek et al, 1998]. One way in which

the contracting parties attempt to ad-
dress the right and responsibilities for risk
is through dealing directly with the is-
sue of legal liability by including provi-
sions that exclude liability arising from
certain causes. Such clauses attempt to
transfer one party’s risk (which may be
a legal liability) to another by contrac-
tual terms. As such, a disclaimer clause
would release one of the contract par-
ties from liability.

Disclaimer clauses frequently
found in construction contracts deal
with issues such as uncertainty of work
conditions, delaying events, indemnifi-
cation, liquidated damages, and suffi-
ciency of contract documents. Using
these clauses to allocate risk has been
identified by recent studies and indus-
try practice as a main reason to increase
the overall cost of a project [Khan, 1998;
Hartman, 1998; Jergeas et al, 1996;
Zack, 1996; Erikson et al, 1978; CII,
1988; 1986]. When a risk is shifted to
the contractor and the contractor has
no means by which to control the oc-
currence or outcome of the risk, the
contractor must either insure against it
or add a contingency to the bid price
[Jergeas et al, 1994]. Two recent studies
(including the one presented in this pa-
per) indicate that using disclaimer
clauses in Canadian contracts (which
can be generalizable to the US construc-
tion industry) carries a premium of be-
tween 8% and 20%, depending on
whether business conditions were
favourable—low need for work, low
technical complexity, fair contract ad-
ministration, negotiated and suitable
contract type, and complete design
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work-or adverse—high need for work,
high technical complexity, unfair con-
tract administration, un negotiated and
un suitable contract type, and un com-
plete design work-[Khan, 1998;
Hartman, 1998; Zaghloul 2001]. On
multimillion-dollar projects, such an
increase obviously can be significant.
Additionally, but not so visibly, transfer-
ring risk to the contractor through dis-
claimer clauses in the contract presents
a number of hidden costs including re-
stricted bid competition, increased po-
tential for claims and disputes, and a
more adversial owner—contractor rela-
tionships.

Why Trust

Trust is at the heart of how people should
do and think about risks. Meanwhile,
these risks vary as the form of a rela-
tionship between the contracting par-
ties varies. Risks that the trusting con-
tracting parties assume and the mecha-
nisms for mitigating those risks emerge
as a function of the form of the relation-
ship between those parties. Moreover,
trust influences almost every aspect of
the project management process, which
affect the execution, and the cost of any
specific project. However, the concept
of trust is very complex and multidimen-
sional and there has been much debate
within academic circles regarding a com-
mon definition or model [Hosmer, 1995;
Mayer et al, 1995; Hartman 1999]. In
an attempt to advance the conceptual
understanding of the topic of trust,
Hartman (2000; 1999) developed a
model of trust (the Colour of Trust
Model) that enables a more simplified
understanding of the concept. This
model has been adapted for the purpose
of this research.

The Colour of Trust Model

The Colour of Trust Model specifies

three colours (or types) of trust: Blue,

Yellow, and Red trust. These types are

identified as follows:

- Blue (or competence) trust is all
about ability and competence,
which is based on the perception
of the other’s capacity to perform
what is required. It is simply the

answer for the question “Can you
do the job?”.

- Yellow (or Integrity) trust is based
on integrity, which is founded
upon the perception of the other’s
attitude to act ethically, to adhere
to values that we hold important,
and to be motivated to not take
advantage of the other party. It is

simply answer the question “Will
you consistently take care of my
interests?”.

- Red (or intuitive) trust is based on
intuition, which is the result of a
combination of emotional response
and rapid processing of information
and may be described as the
instincts or “gut feelings” that one
person has about the other, a
situation, or an artefact. It simply
answers the question “Does this
relationship feel right?”

In this paper, the authors present
some of the findings of a study con-
ducted across the Canadian construc-
tion industry including owners, contrac-
tors, and consultants and appear to be
generalizable to the United States con-
struction industry. These findings iden-
tify the relationship between trust and
risk allocation practices in construction
contracts and how can a strong trust
relationship affects the final cost of any
specific project by improving the risk
allocation method between the con-
tracting parties.

The Industry Survey

The study is based on a mailed self-ad-
ministered questionnaire to collect the
data required. The survey solicited quali-
tative and quantitative information on
individuals’ perception of the most com-
mon disclaimer clauses in the Canadian
contracts identified in recent research
and studies. These clauses include:
- Uncertainty of work conditions

- Delaying events
- Indemnification
- Liquidated damages

- Sufficiency of contract docu-
ments

The question types used were
multiple-choice questions to identify
respondent’s agreement and/or practice
regarding these clauses, and open-ended
questions to identify respondent’s pro-
fessional judgement on barriers for bet-
ter risk allocation practice in the indus-
try.

The results of the study were
based on more than 300 respondents to
the survey. The study sample includes
owners, contractors, and consultants
from both private and public industry
sectors, working in different types of
projects; civil, industrial, commercial,
residential, and others such as pipelines.

Results and Discussion
The study suggests that contracts pre-
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pared and drafted by the owner are
mainly used in owner-contractor agree-
ments. Results show that these con-
tracts, whether negotiated or prepared,
typically include one or more of the five
most common disclaimer clauses previ-
ously mentioned. In other words, these
clauses exist in more than 75% of the
survey respondents’ contracts, which
means that using disclaimer clauses to
allocate risk in construction contracts
is still a general industry or corporate
practice. Table 1. illustrates the fre-
quency of disclaimer clauses usage in
construction contracts.

Another major finding from the
results was that risk premiums associated
with the five most common exculpatory
clauses were validated with an average
of 8% to 20% based on ideal or adverse
market conditions in the construction
industry. The study reports that under
all circumstances, with the existence of
disclaimer clauses, contractors attached
risk premiums to the total cost of a
project in order to protect themselves
against these clauses. What interesting
is that these clauses continue to be used
in some of the newer contractual agree-
ments between owners and contractors
such as partnering/alliances.

Trust and Risk Allocation

Generally, the amount of the risk pre-
mium is based on the contractor’s per-
ception of the disclaimer clause risk.
This means that if the contractor’s per-
ception of the disclaimer clause risk is
high, the premium will be large. One of
the most important finding of the study
is that a significant relationship exists
between the amount of the premiums
associated with the disclaimer clauses
and the level of trust between the con-
tracting parties. The perception of dis-
claimer clauses’ risk under low trust re-
lationships is very high (average of 4.4
out of 5 points scale). The perception
of disclaimer clauses’ risk under high
trust relationships is very low (average
of 2.3 out of 5 points scale). As the re-
sults report, owners and contractors risk
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Liquidated daimapges

Sutticiency of contract documents
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Table 2. Perception of disclaimer clauses risks under low and high trust relationships
(averages out of 5 points scale)

allocation contracting practice is mainly
a function of their trust (or mistrust)
relationship between each other. If the
owner-contractor contract is based on
a strong trust relationship, the amount
of the premiums associated with dis-
claimer clauses is very low, or even bet-
ter; the disclaimer clauses would not
exist on the contract from the outset.
Table 2 illustrates the average for the per-
ception of disclaimer clauses risks un-
der low and high trust relationships.

Trust, Risk Behaviour, and Cost
Reduction

Based on the survey results, parties with
a history of past successful working re-
lationships (which can be related to
competence and integrity trust) are less
likely to be affected by the adverse im-
pact of disclaimer clauses. It is the au-
thors’ belief that the reason behind this
is as they are much more likely to share
information that will help to reduce
these types of risks. They may place
greater reliance on other parties not to
act opportunistically when given access
to proprietary information in the project.
Additionally, these parties are likely to
view the information they received from
each other as more reliable. The authors
believe that trust and successful past
working experience will increase the
likelihood that contracting parties will
be able to exercise greater autonomy
without fearing a loss of control in any
step of a project lifecycle.
One of the interesting finding of
the study was that the

Disclaimer Clousa Types

trust level that gener-

Percentage|  ally exists in the con-

Urncertainity of work conditions
Delaying events
Indemmnification

Liquidated damoges

Sufficiency of contesct docwments

struction industry
contracts between
contracting parties is
low (average 2.3 out
of 5 points scale),
which reflects the
level of mistrust in the
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Table 1. Frequency of disclaimer clauses usage in

construction contracts
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industry contracting
practice. The level of
trust exists between
the contracting par-

ties is one of the most significant factors
that affect the total cost of any specific
construction project, and above all it
affects the overall relationship between
them. The study shows that there is a
need for each type of trust (competence,
Integrity, and Intuitive) that should ex-
ist to eliminate the use of disclaimer
clauses in construction contracts or at
least to create a better risk allocation
mechanism between the contracting
parties. Table 3 shows the averages for
the levels of each type of trust required
to eliminate disclaimer clauses form con-
struction contracts. These averages are
based on a 5 point scale.

The results also showed that own-
ers and contractors are willing to change
their risk allocation practice regarding
these clauses when contracting parties
have previous working experience with
each other, which can be related to the
three types of trust mentioned before in
the Colour of Trust Model. In other
words:

- A contracting party has evidence
that other party will protect his
interests;

- A contracting party has an indus-
try or practical evidence that other
party is knowledgeable enough to
manage the risk; and

- The other contracting party has a
good industry reputation.

It is the authors’ belief that most
of these criteria can be met through a
trust-based relationship between the
contracting parties. Such a relationship
can be built at the front-end of a project
and can be a significant contributor to
cost reduction.

The participants reported that an
owner-contractor trust-based relation-
ship enables them to command struc-
ture and authority systems, incentive
systems, administrated pricing systems,
good communication, and team work-
ing environment in order to reduce the
total cost of a project. In other words,
owners and contractors under a trust-
based relationship are likely try to man-
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Table 3. Averages for the level of each
type of trust required to eliminate
disclaimer clauses from construction
contracts (out of 5 points scale)

age and mitigate risk primarily for their
own benefit and not to the disadvan-
tage of the other party.

Other Barriers for Better Risk
Allocation Process

In 90 percent of the survey responses,
disclaimer clauses were used due to the
request of the other contracting party.
The results reported that some of the
most significant barriers to better risk
allocation processes are:
- The absence of education regard-
ing the negative impacts associated
with the usage of these clauses;

- Legal departments and their
resistance to change;

- The bidding process and the lower
bid is usually the winning one;

- Low trust relationship that exists in
the construction industry; and

- The perception that using these
clauses is an industry practice that
no need to change it and/or cannot
be changed.

It is the authors’ belief that ad-
dressing these issues in the construction
industry will likely cause a significant
saving in the final cost for any given
project. Initiating a good owner-contrac-
tor relationship with a win-win spirit will
be to the advantage of all contracting
parties in the construction process.

Conclusion and
Recommendations

Recent research and industry experts
have indicated that inappropriate risk
allocation through disclaimer clauses in
contracts is a significant reason for in-
creasing the total cost of a project. Any
improvement in the process would re-
sult in significant savings for the con-
struction industry. This paper examined
the affects of the Colour of Trust Model
on risk allocation process through dis-
claimer clauses. The most important
findings of this study identify that the
existence of a trust relationship is sig-
nificantly important for better risk allo-
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cation processes and methods. The
study also indicates that there is a cer-
tain level of each type of trust (compe-
tence, integrity, and intuitive) is re-
quired to reduce the amount of risk pre-
miums associated with disclaimer
clauses or even better; to eliminate the
disclaimer clauses from the outset. The
survey respondents report that to reach
a better risk allocation process, a trust
relationship between the contracting
parties should exist first. This can be
done through certain stages as follow:
- A clear specification of the
required activities and associated
risks;
- A clear understanding of the risks

being born by each party and who
owns or can manage the risk;

- More time and effort in the front-
end of a project and sufficient
experience to manage or mitigate
the risks;

- Adequate risk-sharing or risk-
reward system to manage the risk;
and

- A trust-based relationship between
contracting parties to build a win-
win spirit.

The rationale for allocating risk
between owners and contractors ought
to be based on meeting these conditions
as far as possible. Missing one of these
criteria is very likely to trigger inappro-
priate risk allocation process for any
given project and hence bring additional
cost for the contracting parties.
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Why Does Partner Conflict in
Projects Occur?

Terje 1.Vaaland, Norwegian School of Management BI, Norway

Keywords: Conflict, Partner Relationships, Development Projects, Oil Industry

The causes of conflict between project owner and contractor are related to formal and informal governance
mechanisms. Formal governance mechanism conflicts are explained in terms of lack of predetermined prescrip-
tions for behaviour, caused by inadequacies of planning. As to informal governance mechanisms the causes of
conflict are expressed through lack of informal judgement and improvisation, which is caused by low trust and
low commitment in a situation where rules and contract do not exist. In this study I extracted 266 conflict
events from 5 dyads. The events (including 738 observations) were then assessed by the buyer and seller side,
in order to place the events in the right category of causes. I found that informal relational mechanisms are
significantly more important as causes of conflict than formal plans and contractual specifications. So why not
shift the focus to the "softer" aspects of project management?

Introduction

The aim of this article is to explore the
determinants of conflict between the
project and its partners. One way of find-
ing these determinants is to ask the fol-
lowing question: When events of con-
flict occur in business relationships, to
what extent are they associated with
deficits in formal planning compared
with our ability to handle the unfore-
seen? In the first category of determi-
nants we find unclear contracts, ambigu-
ous specifications, weak routines, pro-
cedures and other kinds of activities or
tools for predetermining the behaviour
of the parties. This will be referred to as
"formal governance mechanisms" in the
following. The second category of de-
terminants comprises our lack of ability
to improvise, and finding creative solu-
tions to new challenges in a complex
project. Important ingredients here are
mutual trust and the ability to under-
stand the complex set of interdependen-
cies which link the parties together. This
category is labelled "informal governance
mechanisms".

The study on which this article is
based follows three different research
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streams, all embracing empirical or con-
ceptual studies of conflict. One research
stream deals with conflict within busi-
ness-to-business marketing (e.g. Brown
and Frazier 1978, Eliashberg and Michie
1984, and Hibbard, Kumar and Stern
2001). This study differs from the ma-
jority of marketing studies in terms of
contextual complexity. This complexity
is apparent both in terms of organisa-
tional form (i.e. a project is a more com-
plex organisational form than a tradi-
tional company) and "output" complex-
ity (e.g. fabricating an oil production
vessel is more complex than distribut-
ing cars). Time constraints and a high
technological level are new elements. A
second research stream includes a set of
classical conceptual studies of the ante-
cedents of conflict and management of
conflict (e.g. Pondy 1967, Deutsch 1973,
and Thomas 1992b). In relation to this
stream, my categorisation of conflict
determinants into formal and informal
governance mechanisms is a possible
new contribution.

The third stream of research
within conflict is found in project man-
agement studies. The study of

Thamhain and Wilemon (1975a) ad-
dresses the nature of conflict in projects
including determinants, types and inten-
sity of conflict in the various phases of a
project. Three fundamental different
categories of project conflict are sug-
gested; differences in goals and expec-
tations; uncertainty about authority; and
interpersonal conflict between people
who are parties-at-interest in the project
(Thamhain and Wilemon 1975b). This
study addresses the importance of inter-
personal aspects. This stream also draws
upon the study of Pelled and Adler
(1994) which addresses conflict between
discipline-orientation and problem-ori-
entation in projects. A final example is
the study by Loosemore (1999) which
adresses conflict between large and mi-
nor contractors in construction projects.
Compared to this research stream my
contribution is probably on a contextual
level (e.g. oil industry development
projects) and the methodology in terms
of applying an event based study of con-
flict.

The following describes the em-
pirical context, followed by a
conceptualisation of the phenomenon



of conflict, and a brief outline of research
design and validation. Then the findings
are discussed, followed by implications
and limitations. The final sections in-
clude further research and conclusions.

Empirical context

Three cases are applied in this study. Two
are complex projects limited to the fab-
rication phase of a new type of produc-
tion vessel and a more traditional oil rig.
The third is not a project, but the base
operations in an oil company, which
were established to supply goods and
services to offshore installations. In the
following these will be described.

Case: Norne fabrication project

The Norne field was discovered by
Statoil and confirmed in December 1991
as the biggest oil find to be made in a
number of years. Conceptual engineer-
ing started late 1993, with the completed
vessel being finished and in full produc-
tion at the Norne field in late 1997. The
field was developed by means of a pro-
duction and storage ship tied to subsea
templates. The installation consists of a
hull similar to an ordinary ship and a
process unit placed on the deck of the
vessel. This functions as an alternative
to traditional oil rigs. Investments were
reduced by roughly 30 per cent com-
pared to comparable projects, because
Statoil, its license partners and suppli-
ers adopted innovative field develop-
ment concepts.

Case: Siri fabrication project

The Siri field is a marginal field that re-
quired short project planning and fabri-
cation time, with small follow-up costs,
in order to be profitable. The installa-
tion is a jack-up platform connected
onto a seabed storage tank, pipelines and
a loading buoy. The platform was based
on contemporary design solutions. The
short time frame in project execution
plan represented considerable chal-
lenges in terms of technical solutions,
materials, availability of equipment, pro-
ductivity and financial control.

Case: Non-project /base operations

The seller is one of the subsidiaries of
the Aker-group. The buyer is Statoil
Field Support division, which has the
responsibility for supplying all company
operated offshore installations in the
Norwegian sector of the North Sea. The
service includes loading/unloading of
supply vessels and internal transporta-
tion. The tasks are characterised as high
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frequent, relatively simple and easy to
plan.

The context represents at least
two major challenges for the study. First,
the context is characterised by a high
degree of technological complexity con-
sisting of a large number of interdepen-
dencies. This implies that conflict oc-
curring in i.e. activity structures cannot
easily be isolated for analysis without
losing crucial parts of the picture. Sec-
ond, there is considerable managerial
complexity, with a large number of ac-
tors, including active third parties. This
implies that conflict easily will be inter-
preted in terms of an open system with
more or less visible interfaces between
the actors. Taken together this impacts
on the parties' perception of conflict and
the way conflict events are approached.

The two complex projects can
serve as suitable representatives for cur-
rent projects in the North Sea oil indus-
try. At the same time they reflect differ-
ent technological and managerial chal-
lenges. Finally, the non-project in terms
of a base operation case serves as a fruit-
ful contrast to the projects. Perhaps the
difference between a complex project
and a traditional continuous
organisation is smaller than anticipated.

Conceptualization

Among the variety of definitions of con-
flict offered, two definitions are found
particularly fruitful when addressing
conflict between the projects and its
partners. One is applied by Thamhain
and Wilemon (1975a:891) where con-
flict is defined as "the process which be-
gins when one party perceives that the
other has frustrated, or is about to frus-
trate, some concern of his". A second
definition is suggested by Deutsch
(1973); "a conflict exists whenever in-
compatible activities occur". Together
these definitions address both the
behavioural or attitudinal side and the
incompatibility of activities per se. These
initial statements about conflict consti-
tute an adequate starting point.

In this study the concept of con-
flict is operationalized and narrowed
down to micro processes in terms of
events embracing ingredients with a
potential for growing into more compre-
hensive and manifest conflict situations.
This is in accordance with Pondy (1967)
who claims that each conflict relation-
ship is made up of a sequence of inter-
locking conflict episodes. We thus end
up with the term "conflict event" com-

prising all types of events indicating dis-
agreement between the parties. The pro-
cedures followed in identifying and
analysing these events will be explained
in the research design section.

Antecedents of governance
mechanisms

The governance mechanism construct
is applied to several purposes within
interorganizational phenomena. One
area of application is concerned with the
way business relationships are managed.
The importance and combinations of
incentives, authority and trust as gover-
nance mechanisms are the most relevant
governance mechanisms  (i.e.
Williamson 1985, Haugland 1996) in
this context.

According to (Williamson
1995:11) "governance is an exercise in
assessing the efficacy of alternative
modes (means) of organisation. The
object is to effect good order through the
mechanisms of governance". One can
ask whether "good order" is a main goal
for business relationships. "Good order"
can reduce disturbance and improve ef-
ficiency, but on the other hand it can
prevent the functional side of conflict
and reduce innovation. Hence I argue
that the purpose of a governance mecha-
nism should be extended to include
"value creation", to grasp the crucial
importance of functional disturbance.
Based on this assumption I suggest the
following definition of governance
mechanisms: "Governance mechanisms
are institutional tools, values and ideals
applied to effect good order and value
creation in a business relationship".

Events of conflict in a project-
partner relationship can be related to the
classical three forms of governance
mechanisms: incentives, authority and
trust. For the further study I embrace
both authority and incentive mecha-
nisms into a construct labelled "formal
governance mechanisms". The trust
based mechanism I label "informal gov-
ernance mechanisms”. If conflict in a
specific dyad is primarily associated with
one of the two governance mechanisms,
one can assume that the antecedents of
conflict are related to weaknesses in this
type of governance mechanism. In or-
der to reduce the frequency and/or in-
tensity of conflict the mechanisms
should be strengthened. The two gov-
ernance mechanisms will be further de-
scribed in the following:

The governance mechanisms dis-
cussed in the conceptual model and
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above can further be characterised with
respect to the types of attributes shown
in Table 1.

Table 1 reveals major differences
in the assumed point of origin of the
conflict, the status, possible effect, and
resolution of conflict. Related attributes
such as control mechanisms, manage-
rial ideals and the issue of communica-
tion further sharpen the dividing line
between the two paradigms.

Conflict and formal governance
mechanisms

An event of conflict associated with
strong formal mechanisms can stem
from lack of contractual details, unclear
formal procedures or unawareness of
predefined patterns of behaviour. The
complexity in the atmosphere and en-
vironment is i.e. not fully reflected in
the formal arrangements made prior to
project start-up. Conflict events that are
primarily associated with formal mecha-
nisms are likely to be perceived as prob-
lems that should be avoided. They re-
flect a deficiency of planning, which in
the next turn is aggravated through even
more detailed routines and contracts, or
perhaps the number of lawyers involved.
All these problems can be seen as ex-
amples of a structural misfit and the con-
flict is a result of this misfit. This struc-
tural misfit coincides with scholars (e.g.
Meredith and Mantel 2000) who claim
that "generally, relations between the
organisations carrying out a project and
a subcontractor working on a project are
best characterised as adversarial. Indeed,
it is almost axiomatic that the two par-
ties will have significantly different ideas
about the exact nature of the deliver-
able itself" (Meredith and Mantel
2000:231). The formal mechanisms thus
reflect a traditional view, where prescrip-
tive and predefined patterns of
behaviour are assumed to reduce con-
flict. In other words conflict is a prob-
lem which should be avoided through

formal arrangements.

Conflict and informal governance
mechanisms

Informal mechanisms are related to the
social dimension. It can indicate a lack
of social and cultural awareness caused
by for example a lack of prior experience
and trust, but it can also indicate that
new opportunities for combining re-
sources and/or activities have been
found. Conflict events associated with
informal mechanisms are likely to be
solved by improving social interaction
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Table 2. Measurements of the governance issue in relation to each conflict event

and the parties’ mutual understanding
of each other. This further opens for
more flexibility and exploration of new
opportunities. Through the informal
mechanisms we recognise conflict as a
much more functional phenomenon
(e.g. playing a creative role in the plan-
ning process). Furthermore conflict is
"...aninherent characteristic of projects,
and the project manager is constantly

beset by conflict" (Meredith and Man-
tel jr. 2000:241). Conflict is thus as-
sumed to be a natural part of a relation-
ship and intertwined with how people
solve problems through relating in an
informal way.

Operationalization

The governance mechanism construct
is based on a formative operationaliza-



tion, which is appropriate when the con-
struct is viewed as an explanatory com-
bination of its indicators (Heide 1987).
The facets of the formal and informal
governance CONStructs are sO NUMErous
that we run the risk of losing crucial
contents by splitting up the construct.
Therefore formative scale is selected
instead of reflective measurements, thus
reducing the possibility of testing con-
struct validity quantitatively. Based on
a formative operationalization the two
constructs are elaborated into the set of
elements described in Table 2.

Accordingly the conflict events
were placed on a scale from 1-5, with 1
indicating a strong informal governance
(hence a weak formal governance), and
5 indicating a strong formal governance
(hence a weak informal governance).
The GOV variable is labelled SGOV for
the seller's perception of the governance
issue, and BGOV for the buyer's percep-
tion of the same.

There is a possibility that some of
the events associated with for example
weaknesses in one mechanism cannot
be improved, and that improvement of
the "opposite" mechanism therefore is
the only solution. In the practical sense,
however, an event given 5 on the scale
is assumed to indicate both (1) defec-

Formal

v Esrn aonca

tiveness of the formal governance
mechanism, (2) that the formal mecha-
nism is important, and (3) that the for-
mal mechanisms should be improved in
order to improve the interaction. In or-
der to reduce this risk of misunderstand-
ing informants were explained about this
assumption prior to start-up of assess-
ment.

Conceptual model

Conflict events identified in the rela-
tionships between the project (buyer's
side) and the partners (the seller's side)
are allocated to the two sets of gover-
nance mechanisms based on perceptual
judgement made by their informants.
The mode of governance connected to
the conflict events is the basis of the
dependent variables of the study.

The conceptual model is based on
one important assumption related to the
two main constructs, the conflict event
and the governance mechanisms. These
are perceptional in the sense that the
buyer and seller sides have different con-
siderations of the conflict events and the
governance mechanisms. Differences in
past experience and history thus have
an effect on how these events are per-
ceived. Hence the two constructs are
not considered as neutral constructs as

seller

claimed by the pure positivist, but rather
as social constructs as claimed by the
realist school of thought. This implies
that whereas i.e. the selling party may
perceive one event as a minor isolated
incident far away from a conflict, the
buyer side may consider the "same"
event as a highly inflamed conflict is-
sue, simply because their past experi-
ences are different.

Research design and validation

My study follows a two-step approach.
First, conflict events were identified
through an examination of written ex-
perience reports, and key informant in-
terviews. This examination was based on
a combination of archival research and
survey methodology. In the second stage,
informant groups from the project and
partner-sides assessed the events. Data
were coded for statistical treatment by
means of t-tests and ANOVA after a
series of tests to ensure compliance with
statistical assumptions.

The analysis was based on 200
conflict events gathered from two
projects, and 66 from a non-project con-
text, i.e. a total of 266 events. These
observations add up to a total of 413
buyer-observations and 325 seller obser-
vations, overall 738 observations. The

PARTHERS
side perceptions)

Formal

gy Ernanca

Infarmoel

governance
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database should be sufficient for several
types of variable analysis. A detailed
breakdown of the empirical figures is il-
lustrated in Table 3.

Both parties understood and ac-
cepted all events. In order to enhance
representativeness of the oil industrial
network in which the cases are embed-
ded, the informants were recruited from
Japan, South Korea, Singapore and Nor-
way. A simple t-test was applied to find
the mean values of the buyer and seller
perceptions. A test to ensure compliance
with statistical assumptions was carried
out and found acceptable.

In order to test the practical un-
derstanding, a two-step test was catried
out in connection with the data collec-
tion process. The first step was made by
using key informants from the buyer side
to test their understanding of the con-
structs set forth in the conceptual model
in relation to practical management. No
major adjustments were found necessary.
The second step was made the same day
as the assessments. The informant group
was presented with 10 random events
and asked how it interpreted and un-
derstood the following constructs: Con-
flict event and informal vs. formal gov-
ernance mechanisms. The constructs
were further clarified and finally found
acceptable by the informant group.

In addition to the face validity test

Table 3. Breakdown of empirical base.

ables. The buyer perceptions are highly
correlated and within 0,01 probability
level. The perceptions of SGOV (Seller's
perception of the governance issue) are
close to the 0.05 significance level
(p=0,056). Within the seller group
there may be different perceptions for
the same events. This is not due to an
error element in the construct, but is a
result of a true component. The quanti-
tative test of construct validity was found
acceptable for the BGOV and SGOV
variables.

Assumptions are met with regard
to independence of observations. Tests
for normality and for the assumption of
equal variance for all treatment groups
indicated statistic and graphic deviation.
The robustness of tools, and sample and
cell sizes are strong enough to conclude
that no violations of assumptions have
any significant effect on the study.

The lack of multiple measures
strictly limit the value of the test of va-
lidity commonly applied in a variable
analysis. The weakest point is related to
our use of formative compounded mea-
sures for the governance mechanism
construct, because this prevents us from
using multi-trait test of convergent va-
lidity. A test of convergent validity, ap-
plying the same method and events, but

different sets of informants, supported
construct validity.

Findings and discussion

The partner's (seller-side) perceptions
of conflict
The seller-side perceives the events
(n=259) as being more related to infor-
mal governance mechanisms than for-
mal, as the mean XS=2,59 is below the
midpoint of 3 on the scale. There is how-
ever close to an even mix of the two
mechanisms. When comparing the re-
sults we clearly see that the Norne part-
ners have a significantly higher formal
tendency than the Siri and Baseops
cases. Whereas Norne has XS=2,69 and
is thus close to the indifferent point be-
tween formal/informal mechanisms, Siri
and Baseops are considerably lower
(XS= 2,17 and XS= 2,15), see Table 4.

These differences can be found in
the characteristics of the cases. Three
aspects seem particularly relevant: de-
gree of cultural homogeneity in relation
to the project (buyer side), technologi-
cal complexity and managerial complex-
ity.

In the Norne-case there is a pro-
nounced cultural heterogeneity, both
between the several interdependent

above, a quantitative validity test was ;

added’. One of the dyads in Norne con- Seller percaptions ol N Mean t-vale p-valve  Seondord
tained two sets of buyer perceptions and governance mechan, (=) (2-tuiled)  Deviation
two sets of seller perceptions. The two ; e e o T - =
buyer sets were compared with respect ..DI".'ll-'L' ta {Morme + Sird) 259 2,59 2937 o000 L4
to the BGOV variable (Buyer's percep- | ™ 200 Lo 6,185 :'.:":EC'_ | 47
tion of the governance issue). The same | =iri a2 2,17 14,076 0,000 1,12
was done for the seller perceptions. A | Basoops aal 215 13,407 0,000 1,30

bi-variate correlation analysis was car-
ried out based on exactly the same con-
flict events. The purpose was to test the
construct validity of perceptual vari-

L -
significant at 3,01 level

Table 4. Degree of formal- versus informal governance
mechanisms perceived by seller side.
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partners and between the project and
its partners. This is apparent in two ar-
eas. The first is related to differences in
Norwegian and Asian business cultures.
The second is related to the differences
existing between two industrial cultures.
Whereas the Asian yard was based on a
shipbuilding culture, the project (buyer
side) was embedded in an oil industry
environment with quite different qual-
ity standards. In the Siri and Baseops-
cases the cultural aspects are different
from Norne, because these projects are
anchored in a homogeneous Scandina-
vian oil industry culture. One can as-
sume that a partner facing cultural dif-
ferences of this type will possibly be more
reluctant to develop the same amount
of trust necessary for an informal rela-
tionship. Hence the conflict events will
have a higher association with formal
governance mechanisms than in cases
with a homogeneous culture.

The technological complexity is
also different in Norne compared with
the other two cases. The Norne project
introduced new technology and design.
Production vessels were not new per se,
but both the size of the vessel and the

topside unit entailed a large number of

technical- and conceptual challenges
not experienced in previous projects. Siri
and Baseops did not have these chal-
lenges. Siri was based on a conventional
design with no technological complex-
ity. Both Siri and Baseops had a focus
on efficiency and productivity within
known resource and activity structures.
From this one can argue that a partner
facing high technological complexity
would be aware of the technological risk
and would interpret conflict more to-
wards formal protection than when fac-
ing a conventional technology.

The third dimension is manage-
rial complexity. Norne introduced a new
managerial concept with integrated core
teams, which blurred the roles of buyer
and seller. In the two other cases, the
roles between project and the major
partner were conventional, with a clear
division of roles and responsibilities. Siri

focussed strongly focus on simplicity of

project management, and Baseops strove
to meet partner expectations for a long-
lasting and predictable future relation-
ship. Both were quite different from
Norne with regards to managerial com-
plexity and thus importance of the two
governance mechanisms when facing
events of conflict. One can therefore
argue that ambiguous roles lead to the

Project Management Vol.8, No.1, 2002

seller seeking formal protection.

Summing up, the degree of cul-
tural heterogeneity, technological and
managerial complexity leads to differ-
ences in importance of the informal gov-
ernance mechanisms when explaining
events of conflict. The selling partner
seems to be more dependent on formal
protection (i.e. formal governance
mechanisms) when risk exposure is
higher than when risk is lower.

The project's (buyer-side) perceptions
of conflict
Turning to the buyer perceptions we see
a strong informal association with a low
mean value (XB=1,80) for the two
projects. When comparing the different
empirical contexts, the results indicate
a significantly higher informal tendency
for Norne than Siri and Baseops.
Whereas Norne has XB=1,71, Siri and
Baseops are considerably higher (XB=
2,11 and XB= 2,44), see Table 5.
Similar to the seller perspective
discussed above the degree of cultural
homogeneity in relation to the opposite
party, technological complexity and
managerial complexity are relevant.
The cultural heterogeneity dis-
cussed above also applies to the project
(buyer side), but might have different
consequences. In Norne one argument
supports a high informal association.
The buyer side tried to change the Asian
yard's quality standards, which was based
on a shipbuilding culture, to offshore
standards. Such a shift presupposes a
cultural change. However, cultural
changes are not achieved through
changing routines and contracts, but
rather through a "soft" and informal ap-
proach. One can possibly add that since
the buyer side has the money, the con-
ceptual ownership, as well as being the
originator of future projects, he exercises
considerable power compared to the sell-
ing partner. The risk of acting in an in-

formal manner is therefore more limited.
The other two cases are culturally ho-
mogeneous, and with more past experi-
ence, which may lead to a higher focus
on efficiency secured by e.g. formal pro-
cedures.

In Norne functional specifications
were introduced in a new and techno-
logically complex concept. This implies
that the buyer side needs flexibility on
the seller side when fabricating a proto-
type vessel. By means of a relational and
trust based attitude, flexibility can be
strengthened in order to exploit new
solutions impacting on the life cycle cost
of the project. This may possibly lead to
a stronger informal orientation com-
pared to Siri and Baseops, where the
technological complexity is low and the
benefit from being informal is limited.

The managerial complexity of the
"integrated team" and blurred buyer/
seller roles in Norne possibly lead to a
strong informal interpretation of conflict
events. [t was project management who
initiated such an organisation of the
project. It is not surprising that in Norne
the buyer side strongly emphasised the
informal way of handling managerial
challenges. The other two cases were
more conventional with less managerial
challenges, and there was probably a
stronger focus on routines and proce-
dures as tools for achieving managerial
efficiency.

Summing up, the degree of cul-
tural heterogeneity, technological and
managerial complexity lead to differ-
ences in importance of the informal gov-
ernance mechanisms when explaining
events of conflict from a buyer's perspec-
tive. The project (i.e. the buyer side)
seems to be more oriented towards in-
formal governance mechanisms when
functional and financial uncertainty is
higher, than when this uncertainty is
lower.

Buyer parmephions of N Mean t-value pvolue  Ssondard

governameE mechan, () [2-toiled)  Deviation
..DI'-.IiI.'L'rb i\ MNome # Siri} 259 0 -'P:*-r._"l:' -:".:":-\.-"l ] .-\.‘"l
Pirmie 206 I 28,188 0,000 087
Siri 33 Z,11 11,132 0,000 [,38
Bascops in] 2.94 | 3,550 -.".-.\5:."-\:" 1,42

!
3 ‘T B
signiticant at 30 level

Table 5. Formal vs informal governance mechanisms perceived by buyer
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Figure 2. Governance grid. Value 1,0 on the scales indicates a very strong association with informal
governance mechanisms and no association with formal governance mechanisms. Value 5,0
indicates the opposite extreme. Value 3,0 indicates equal association with the two mechanisms.

Mutual acceptance of the "human
factor"

From the discussion above both parties
in the three cases recognise the strong
conflict event association with informal
governance mechanisms. This is illus-
trated in what I have labelled the gov-
ernance grid (Figure 2).

Why do the parties perceive con-
flict between them as a matter of infor-
mal judgement rather as a matter of con-
tracts, specifications, routines, and pro-
cedures? Taking into account the large
resources that base organisations spend
on developing managerial, technologi-
cal and conceptual details prior to start-
up of a project, one would imagine that
conflict events would be associated with
this reality. The findings, however, give
us an indication of the opposite in terms
of freedom of choice and sound judge-
ment. This coincides with parts of
project management literature (e.g.
Meredith and Mantel jr. 2000) which
stress the importance of a high level of
political sensitivity because e.g. a "tech-
nical problem" such as meeting sched-
ule and cost goals, always has a human
dimension. Thamhain and Wilemon
(1975b) go even further by claiming that
conflict in complex projects is primarily
perceived as a phenomenon with a
strong "human" factor. The increasing
importance of the "people factor" when
explaining disasters in engineering and
construction projects is also addressed
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by recent project literature (e.g. Briner,
Hastings and Geddes 1996).

We have four significant findings.
First, conflict events are significantly
more associated with informal gover-
nance mechanisms than formal. In gen-
eral both the seller and the buyer sides
share this perception, and the parties
thus enter the mutual informal zone in
the governance grid. Second, the buyer/
seller perceptions separate more in the
Norne-project compared with Siri. This
can be explained by differences in the
distribution of risk between the parties.
Third, the seller side seems to go formal
when the degree of innovation and func-
tional risk is high. From the buyer's per-
spective it is the opposite. Fourth, in the
non-project case the seller side seems to
assess conflict more as an informal prob-
lem than the buyer side.

Implications and limitations

In order to improve the informal gover-
nance mechanisms, thus reducing the
level of conflict, the following manage-
rial implications are suggested. First,
knowledge of how individuals act in the
buyet/seller interaction is valuable infor-
mation, which should be available for
enhancing existing and new business
relations. Systems for handling and re-
trieving relational information should be
developed. Second, the relational impor-
tance has implications for the recruit-
ment of project staff; too large discrep-

ancies in personality and individual
characteristics between buyer and seller
should be avoided. Flexibility should be
supported by a pluralistic recruitment
policy to projects, and project staff
should preferably have a multicultural
background. Third, contracts, standard
operating procedures are important in
order to secure legal protection and ef-
ficiency, but should be supplemented
with systems to keep track of relational
investments made by both parties. This
is particularly interesting in the pre-
qualification and tendering processes
where "objective" criteria are stressed on
the expense of prior relational invest-
ments made by both parties.

There are four limitations that are
particularly relevant for this study. First,
validation measures for construct valid-
ity are weak and limited to a qualitative
assessment due to lack of multiple indi-
cators. The second pertains to the issue
of generality. With only two projects
(supplied with one non-project as con-
trast) embracing five dyads, the findings
have limited generality beyond the cases
in a statistical sense. The fourth limita-
tion is related to the definition and as-
sessment of conflict events. Exploring
conflict based on isolated events with-
out relating these to a broader context
implies a risk of suppressing the synergy
effects in combining different events. A
combination of two conflict events may
i.e. outbalance the other, whereas two



other events of low importance may by
coincidence explode into a large con-
flict when they occur at a specific time
and place.

Further Research

The empirical material is based on one
Norwegian buyer organisation and sev-
eral international seller representatives.
An idea for a follow-up study could be
to follow this methodology and concep-
tual framework, but to extend the em-
pirical base, allowing a stronger focus on
cultural differences. Yards from Japan,
South Korea, Singapore, Norway and
USA would be particularly interesting
on the seller side. On the buyer side
European, Asian and American oil com-
panies would serve as an ideal reference
for cultural diversity. The study could
be organised as a comparative study in-
volving research institutions from sev-
eral nations.

Conclusion

Based on the study of conflict events in
the Norne and Siri projects and the
Baseops non-project, two findings are
apparent. Firstly, the buying and selling
parties have similar perceptions of the
importance of "the human factor" when
dealing with conflict. The assessments
of the conflict events gave a strong and
significant association to informal gov-
ernance mechanisms. This implies that
weaknesses in mutual trust, informal
interaction and consciousness around
interdependencies with the counterparts
are important determinants of conflict.
Secondly, the Norne project had a higher
tendency toward formal governance on
the seller side, and lower on the buyer
side than in the other two cases. From
this I suggest that a project characterised
by high technological and managerial
complexity and cultural divergence from
the counterpart motivates the seller to
seek formal protection to secure stabil-
ity. One the other hand, the buyer side
seeks informal interaction in order to
secure flexibility and opportunities.
The conclusion from these find-
ings is that the strategy for reducing level
of dysfunctional conflict is not to in-
crease the number of lawyers. Nor is the
sharpening of specifications, or improve-
ment of contractual exhibits, routines
and procedures the way to go. The
proper way is to strengthen the power
of informal interaction with the basis in
managerial focus on the "human factor".
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Risk management is one of the central areas in the management of projects. Recent research has turned the
focus of risk management from single project hazard prevention to a more extensive approach of general man-
agement. This article discusses the authors' understanding of a broader or holistic approach to risk manage-
ment. The authors have been investigating the holistic approach to risk management in a research and devel-
opment that aims at building software for risk management purposes. The program has so far had a strong
emphasis on risk management in delivery projects. Thus delivery projects are under specific inspection in this

article.

Introduction

Project risk management has been re-
cently researched extensively in order
to understand the nature of risk in the
project-oriented business. As a result of
the intensive research and development,
risk management has evolved from
nearly nothing to one of most well-re-
searched and documented areas of
project management. (Turner 1999)
Lately the emphasis of project risk man-
agement has turned from yesterday's fo-
cus on single projects and hazard pre-
vention to broader issues of general
management.

One of most rapidly developing
areas of risk management is different
computer-based methods and tools.
Nowadays a great number of computer
programs for project risk management
are available on the market. The exist-
ing software applications are somewhat
reflections of the current understanding
of project risk management theory.
However the software packages provide
arather limited contribution to the wide
and continuously developing spectrum
of needs in project risk management. It
seems that an effective and extensive
software tool is still missing. (Vahikyld
2002)

A research and development
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project was established in 2001 jointly
with several companies and the Finnish
National Technology Agency. The
project was included into a technology
program called Global Project Business.
During the research and development
project the authors have among other
things investigated current risk manage-
ment practices and the use of software
applications in project risk management.
The main goal of the project is to build
anovel software product for holistic risk
management purposes.

The purpose of this article is to
present some of the publishable findings
of the research and development
project. One of the goals of the project
was to investigate the current risk man-
agement practices used in different in-
dustry branches. Besides a thorough lit-
erature study the authors interviewed
large project-oriented companies oper-
ating on international basis. Three of the
interviewed companies implemented
delivery projects and this article has an
emphasis on the management of risks
in the delivery project environment.
Risk management in delivery projects is
discussed in this article both theoreti-
cally and with the help of examples from
the interviewed companies.

The article will first go through

the motivation behind project risk man-
agement. The second chapter presents
our insights of holistic project risk man-
agement. Third the article discusses the
specific nature of delivery projects and
current practices in the interviewed
companies. Fourth the article discusses
the role of software in holistic project
risk management.

Why should risks be managed?

General project management functions
like scope, time and cost estimations
require us to make predictions of the
future, but as we all know it is impos-
sible to predict the future. (Turner 1999)
The uncertainty of future events encour-
ages practicing risk management, be-
cause if each tomorrow would be exactly
like today there would be no need for
risk management. (McNamee 1999)

But what are the actual benefits
that can be gained from practicing risk
management? There are many reasons
why risk management is beneficial, but
the main reason is that it can provide
financial benefits far in excess of the cost
performing it. (Norris et al 2000) In the
following we will present some examples
of the advantages that can be gained
from risk management according to our
research.



Practicing systematic risk man-

agement increases the understanding of

the uncertainties related to project op-
erations. Improving the understanding
of risks related to project operations en-
ables to capture the big picture by rec-
ognizing the relations between risks and
separating severest risk from other risks.
Capturing the big picture helps the or-
ganization to assign responsibilities to
parties that are capable of handling the
risks. The better understanding helps
also in compiling more suitable con-
tracts. If the risks are understood com-
prehensively many of the probable prob-
lems can be mitigated or even eliminated
with contractual arrangements.

Risk management leads also to the
formulation of more realistic project
plans, both in terms of cost estimates and
schedules. While systematic project risk
management facilitates the creation on
realistic plans at the same time it in-
creases the probability of meeting the
defined project goals.

Risk management is also an im-
portant tool for the top management.
The support of risk information in deci-
sion-making is essential when allocating
scarce resources between projects and
considering the approval of capital ex-
penditure.

Additionally a risk-aware attitude
prepares the project organization for
probable problems. While problems are
proactively anticipated, they will not be
disrupting when occurring.

Finally systematic risk manage-
ment increases the organization's abil-
ity to take risk. Through more rational
and controlled risk taking the organiza-
tion can augment the benefits that can
be gained from risk taking.

As presented above the benefits
of project risk management are numer-

ous, but who gains the actual benefits of

practicing it? There are at least three
parties who directly benefit from the
results of project risk management:
project managers, top management and
customers. (Norris et al 2000)

Project managers can improve the
quality of their work by implementing
their projects to cost, on time and to the
required performance. On the other
hand top management can use risk in-
formation when making decisions about
the resources used in the projects. More-
over clients, both internal and external,
are more likely to get what they want,
when they want and for a cost they can
afford if systematic risk management is
practiced.
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Holistic project risk management

Traditionally project risk management
has had an emphasis on single projects
and hedging against unfavorable events
or impacts. Recently the focus on risk
management has though turned to a
wider approach of general management.
(Royer 2000, Artto 2001) According to
the authors the novel approach can be
referred as holistic risk management if
risk management covers both the life
cycle of the project and the whole
project organization. Thus the risk man-
agement should be present in all project
phases and the whole organization
should actively be involved in risk man-
agement. Figure 1 attempts to illustrate
the relationship of these two dimensions.

Why should the approach to risk
management be changed from single
project focus to extensive practices of
the whole organization? For this ques-
tion there is no direct answer, but sev-
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Figure 1. Dimensions of holistic risk
management approach

eral writings suggest a broader approach.
(e.g. Royer 2000, Artto 2001, Ward
1999) Managing all risks related to
project operations with common prac-
tices is though considered as the most
important advantage of holistic risk
management.

If risk management is carried out
with same procedures and common tools
in all projects and throughout the orga-
nization, the comparison of project in-
formation becomes easier and top man-
agement gains valuable information
about the risk exposure of projects and
the whole organization. The improved
commensurability of risk information
facilitates top management's decision-
making.

Furthermore a holistic approach
to risk management enables the organi-
zation to affect the risks at an appropri-
ate level. Sometimes it is more benefi-
cial to take risk mitigation or elimina-
tion actions at a higher than project
level. E.g. personnel shortage can be

identified as a risk for project operations.
At the project level the mitigation ac-
tions could be schedule change or
change in project scope, whereas at a
higher portfolio level the actions to miti-
gate this risk could include recruiting
more people or reallocating the existing
employees. In many cases the latter ac-
tions lead to better results than actions
conducted at the project level.

Delivery projects and holistic
risk management

If a project is delivered to an external
customer from the project supplier's
viewpoint the project is a delivery
project. The life cycle of a delivery
project typically consists of three differ-
ent phases: sales, execution and after-
sales. (Artto 1998) Characteristic for a
delivery project is that the contracts
strongly steer the actions of different
project parties. If the project parties gain
consensus of the delivery stipulations,
then at the end of the sales phase the
project parties usually sign a contract.
The contract includes the definition and
price of the project deliverables and af-
ter signing the contract it is difficult or
even impossible for the project parties
to terminate the project or change its
central deliverables.

In a delivery project environment
it is important in the holistic risk man-
agement perspective that risk manage-
ment process begins in the early sales
phases and continues throughout out
the project life cycle. By starting risk
management eatly enough it can be en-
sured that the risks threatening the
project are identified as early as possible
and they can be affected already before
signing the delivery contract.

Besides the life cycle coverage in
holistic risk management it is important
that the whole organization participates
in risk management. According to the
results of our research the sales manager
is typically responsible for risk manage-
ment in the sales phase. The sales man-
ager can use the help of experts in the
technology related to the project when
identifying and analyzing the risks. Ad-
ditionally the prospective project man-
ager can participate risk management in
the sales phase. Based on the performed
analysis the viability of the project imple-
mentation should be evaluated before
proceeding to the final bid. Therefore it
is essential to involve the top manage-
ment in risk management already in the
sales phase in order to provide them with
sufficient risk information for bid posi-
tioning, to support the decision on how
to bid for the project and in some cases
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whether to bid at all.

In the execution phase the risk
management of delivery project should
concentrate on monitoring and control-
ling the risks identified in the sales phase.
Response actions should also be taken
if necessary. Furthermore new risks
should be actively identified. The project
manager is usually responsible for risk
management during the execution. In a
delivery project environment the role of
the top management in the execution
phase is to observe the project execu-
tion. If the risks of the project under
execution become unreasonable, termi-
nating the project might become an op-
tion. However this decision is very rare
and requires thorough analysis of the
current situation and possible risks.
Therefore the decision is always a result
of serious top management consider-
ation.

Risk management should not be
forgotten after the execution phase of
the project. Lessons can be learned from
the occurred risks, taken response ac-
tions and their effects. The gained ex-
perience can be used in risk manage-
ment of future project operations. Thus
utilizing past experiences is one of the
main themes in holistic risk manage-
ment.

Empirical findings of risk
management in delivery projects
(Vahikylia 2002)

The following chapters will present the
current project risk management prac-
tices in three companies that partici-
pated the first phase of the research and
development program. The risk man-
agement practices of the case compa-
nies were investigated by interviewing
five to seven project management pro-
fessionals in each organization. As men-
tioned earlier all of the participated com-
panies implemented delivery projects
thus they deliver fully or partly tailored
products to their customers in a project-
oriented manner. The companies are re-
ferred to as Saturn, Jupiter and Neptune.
In the following the risk management
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in each phase of the project life cycle is
discussed individually.

Sales phase

Saturn was the only organization among
the case companies that aims at system-
atically identify, assess and mitigate risks
already in the sales phase. Jupiter and
Neptune suffered from inadequate risk
management in the sales phase; some
of the projects were brought into execu-
tion without analyzing the risks at all in
the sales phase. Furthermore the com-
munication between sales and execution
was also poor at Jupiter and Neptune.
Even when in some cases risks were ana-
lyzed in the sales phase they were not
transferred smoothly to the execution.

Saturn had rejected projects based
on the risk analyses accomplished in the
sales phase. The projects were consid-
ered too risky in relation to the possible
benefits and therefore never imple-
mented. This had happened even
though the sales people might have re-
ceived personal commissions from the
closed deals, which can be regarded as
remarkable.

Execution phase

Saturn had a great emphasis on risk
management in the sales phase. Further-
more it had clearly the most mature risk
management practices among the case
companies in the execution phase. Sat-
urn actively monitored and controlled
the risks identified in the sales phase.
Saturn also aimed at identifying new
risks during the execution. At Jupiter
and Neptune the risk management pro-
cess seemed to wither away towards the
end of the project. Risk management
issues were not brought to the agenda
of project meetings in these two com-
panies, whereas at Saturn project man-
agers always included risks and their
analysis as a part of the project meeting.

At Neptune and Jupiter the ex-
tent of risk management in the execu-
tion phase depended strongly on the
project manager's attitude. Some of the
project managers had a very positive at-
titude towards risk management while
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Figure 2. Life cycle of a delivery project
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others considered it a waste of time.

After-sales

As mentioned previously the risk man-
agement of the after-sales phase should
concentrate on learning from the expe-
riences gained in the project. From the
investigated companies none systemati-
cally gathered and utilized the past ex-
periences. Risk information was gener-
ally stored in MS Word documents, a
documentation format that does not
support flexible and rapid use of the past
experiences when the risks of future
projects are being identified and ana-
lyzed.

Saturn was once again one step
ahead of the two other companies. It
used a checklist that based on past ex-
periences to support the identification
risks. However, keeping the list up-to-
date required though a lot of work and
it was not seen as the optimal solution
to distribute risk information inside the
organization.

Summary of the risk management
practices in the case companies

The maturity of risk management prac-
tices varied between the different case
companies. Saturn clearly had the most
advanced procedures and methods to
manage project risks. The other two
companies had also realized the need for
managing project risks, but the actual
implementation of risk management was
still unfinished. The biggest difference
between Saturn and two other case com-
panies was that Saturn had established
clear practices and instructions for risk
management. Additionally the whole
organization of Saturn had adopted a
risk-aware approach to all project man-
agement functions.

Saturn also had specific tools for
risk management purposes. They had a
tool for identification as well as for as-
sessment purposes. Neptune used group-
working tools especially for risk identifi-
cation, but their use was less systematic
than at Saturn.

Saturn's approach for project risk
management aims at holistic practices.
It has succeeded in creating a working
environment where risk management
has a central role in the management of
the whole organization. The two other
case companies have also realized the
importance of project risk management,
but are not yet systematically practicing
it. Establishing effective risk manage-
ment is a difficult task for an organiza-
tion but both Jupiter and Saturn are
developing their risk management to the
right direction.



The role of software in holistic
risk management

Organizations like Saturn, who have
adopted project risk management as an
integral part of their business, are ac-
cording to our beliefs ready to introduce
sophisticated risk management software
to support the risk management actions.
On the other hand organizations with a
fairly low level of risk management ma-
turity are not likely to gain significant
benefits by introducing extensive soft-
ware for risk management purposes.
These kinds of organizations should first
concentrate on developing clear prac-
tices for risk management, which could
then be supported by appropriate soft-
ware.

What is seen important in a risk
management software

According to the results of the first phase
of the research and development pro-

gram one of the main functionalities of

holistic risk management software is that
all the risk information in the organiza-
tion is managed through a centralized
system. Transferring risk information
within and across projects is essential
when aiming at holistic and effective risk
management practices. A centralized
database would facilitate the use of past
experiences and transference of risk in-
formation between project parties.

In addition to the capability to
store and distribute risk information the
comparability of risk information is im-
portant. Comparability is especially im-
portant when deciding which projects
are worth implementing and which are
too risky to be implemented. If risks are
managed with a single solution the com-
mensurability of risk information can be
improved. The use of software will not
totally remove subjectivity from risk
analyses, but comparing the information
is much easier if the information is pro-
duced using same principles and it is
presented in a similar manner.

Improving holistic risk management
with a software solution

If software is used to improve risk man-
agement, the organization should have
established processes and practices for
risk management before proceeding to
the implementation of the software. The
selected practices can then be supported
by appropriate software. With a suitable
software application the organization
can make the risk management process
more structured. The software should
not force the organization to a certain
process but adapt to the specific needs
of each user group. The decision of the
used process and practices has to be

Project Management Vol.8, No.1, 2002

made within the company.

When aiming at holistic risk man-
agement the introduction of extensive
software is not the first step. However
holistic risk management in terms of
project life cycle and organizational cov-
erage requires effective applications to
be flexible and effortless. Thus one
should bear in mind the role of software
as a support tool for risk management
when developing risk management prac-
tices. In today's information society the
implementation of adequate software is
almost unavoidable when aiming at ho-
listic risk management. Noticing the role
of software in risk management early
enough facilitates the implementation
of the software when it becomes topi-
cal.

In Conclusion

Project risk management has followed
the general development of managing
project-oriented business and it is evolv-
ing from single project focus to more
extensive approach of general manage-
ment. To gain full benefits of the novel
perspective in risk management, it
should be developed towards a holistic
approach in terms of project life cycle
and organizational coverage. In delivery
project environment this means that risk
management should be extended to sales
and after-sales phases instead of the tra-
ditional strong focus on execution. Ad-
ditionally other project parties than the
project manager should be involved into
the risk management process. When
implementing holistic risk management
practices the introduction of proper soft-
ware tools should be considered to fa-
cilitate knowledge transference and the
adoption of commonly understood risk
management procedures.
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This paper describes experiential learning practices adopted by project-based organizations, and considers whether
they deliver improved project management maturity. We describe practices adopted to increase organizational
and individual competence, and show that they are linked to increasing maturity as suggested by a widely
accepted maturity model. In particular, successful project-based organizations capture experiences through
post-completion reviews, and codify them in project management procedures. We also show that successful
project-based organizations ensure their project managers obtain a broad range of practical experiences follow-
ing a spiral staircase career, and how they support the development of individual competence through project
management communities. We critique the practices adopted, particularly showing how they use variation,
selection and retention to enhance the learning experiences, and consider the impact of the centralization of
the responsibility of learning and the attenuation and deferral of the learning experience on improving matu-
rity.

Introduction ment support and mentoring

networks

as an organization to:

capture their learning from
successes and failures on past
projects,

Research shows that fewer than 15% of -
project management personnel have for-

mal qualifications in project manage-

ment, (Crawford and Gaynor, 1999). -
Thus, 85% percent have obtained their
knowledge through on the job experi-
ence. This begs the question of whether
this experience is effective in increasing
the project management competence of

In the classically managed orga-
nization (Morgan, 1995; Huczynski,
1996), individual and organizational
learning is the realm of the functional
hierarchy, (Turner and Keegan, 1999).
Functions own and maintain the firms'
knowledge, and provide people with
careers as they climb the ladder up the

expose apprentice project profes-
sionals to organizational learning
gained through projects

- encourage project teams and
professionals to reflect on their
own experiential learning

both the individuals and the organiza-
tions they work for, and whether it leads
to increasing project management ma-
turity of the organizations. There is evi-
dence that many project-based organi-
zations fail to obtain experiential learn-
ing at both the organizational and indi-
vidual levels, (Pinto, 1999; Gibson and
Pfautz, 1999). Pinto reports that many
organizations repeatedly make the same
mistakes on their projects, having failed
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On the other hand Gibson and
Pfautz describe success in turning
around the management of IT projects
within the R&D Department of a phar-
maceutical company through the:

- formalization of the project
management process

- adoption of post-completion
reviews

- implementation of project manage-

functional silo. In this way, individuals
are exposed to the practices of the func-
tion, and learn the firm's business pro-
cesses through experience. Project-based
organizations, in reducing the signifi-
cance of the functional hierarchy, lose
its ability to act as a repository of expe-
riential knowledge within the organiza-
tion, and to provide experiential learn-
ing to individuals, (Keegan and Turner,
2000; Pinto, 1999; Gibson and Pfautz,
1999)



In this paper, we report experien-
tial learning practices adopted by suc-
cessful project-based organizations to
develop the competence of both indi-
viduals and the organization, and con-
sider whether they contribute to increas-
ing project management maturity of the
organization. We critique the practices
adopted, considering whether they lead
to learning through variation, selection
or retention, and the impact of the re-
sulting centralization, attenuation and
deferral or the learning (Keegan and
Turner, 2001; Cooke-Davies, 2001) on
its efficacy. We define a project-based
organization as one in which the major-
ity of products made or services supplied
are against bespoke designs for custom-
ers.

In the next section, we describe
the role of experience in the develop-
ment of the project management com-
petence of individuals and organizations,
and how project management maturity

of organizations is defined. We consider

practices adopted by project-based or-
ganizations to structure learning expe-
riences for individuals, and why this
needs to be broad and sweeping in na-
ture, (the spiral staircase career). We
then describe practices adopted by
project-based firms to capture experi-
ence from projects, and feed that back
into the management of future projects
and the development of individuals. We
consider the strengths and weaknesses
of those practices adopted, and their ef-
fectiveness increasing project manage-
ment maturity.

Experiential Learning in Project
Management Competence
Development

Kolb (1984) defines learning as:
the process whereby knowledge is

created through transformation of
experience.

Experience is the raw material of

learning and knowledge creation, and
the extent to which it contributes to
competence development is dependent
upon the structures and strategies used
by individuals and organizations to learn
by experience. Learning is more than
acquiring new knowledge. Transforma-

tive learning involves the questioning of
prior experience and values in a way that

enables modification of ideas and
behaviours (Mezirow, 1997). Kolb's ex-
periential learning cycle (Knowles et al,
1998) has become well accepted as a
way of explaining the role of experience

Project Management Vol.8, No.1, 2002

Figure 1. Kolb's experiential learning cycle

in learning, Figure 1.

The model shows that experience
alone is not enough. Experience needs
to be accompanied by structured reflec-
tion and observation, leading to abstract
concepts and generalizations, enabling
the learner to develop theories for per-
formance improvement. The Kolb
model highlights the importance of ex-
periential learning in project-based or-
ganizations where the unique nature of
projects means the ability to test con-
cepts in new situations is essential to
competence development, (Crawford,
2001). Learning from experience is com-
plex and dependent upon the learner,
the task and the context. Experiential
learning and competence development,
on the job, requires an active partner-
ship between the learner and the orga-
nization (Boud and Walker, 1997). This
includes the preparedness and skills of
the individual in learning from experi-
ence, the work experiences, guidance,
support, and encouragement provided
by the organization and the project man-
agement competence and approach to
transformative experiential learning of
the organization in terms of its structures
and systems.

Competence development of
project personnel

Thus experiential learning is a key con-
tributor to the competence development
of individuals and organizations. Most
project personnel hold a qualification or
first degree (Crawford and Gaynor, 1999;
PMI 1999). However, project manage-
ment degree qualifications are rare
(Turner and Huemann, 2001), and an
international cross industry sample of

project personnel found less than 15%
currently hold any form of project man-
agement qualification or certification
(Crawford and Gaynor, 1999). Thus ex-
periential learning is the only source of
competence development of the major-
ity of project management personnel,
and so if project-based organizations do
not make a deliberate and sustained at-
tempt to support the experiential learn-
ing of their project personnel, they will
achieve the outcomes reported by Pinto
(1999).

Professional associations have at-
tempted to codify the pathway of project
management competence development
through standards and associated certi-
fication programs, (Crawford, 2001).
Several standards have been developed
to describe the practice of project man-
agement, and to provide a basis for as-
sessment of project management com-
petence for professional certification or
registration. These include:

- A Guide to the Project Manage-
ment Body of Knowledge (PMI,

2000)

- ICB: International Project
Management Association
(IPMA) Competence Baseline
(Caupin et al, 1999)

- Australian National Compe-
tency Standards for Project
Management, (AIPM, 1996)

- PRINCE 2, (CCTA, 1996).

The standards themselves do not
prescribe how project management com-
petence should be developed, but the
associated certification programmes do.
Evidence of competence required by the
certification programmes includes:
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- evidence of academic and other
qualifications (not necessarily in
project management)

- exams (multiple choice, short
questions, essays)

- self assessment
- peer review through interviews
- exercises, tasks and simulations

- evidence of experience (project
report, record of experience,
portfolio of evidence of compe-
tence)

Table 1 shows how this model of
competence development of project
personnel matches the Kolb Learning
Cycle. It also shows where the organiza-
tions investigated by Pinto (1999) are
failing to support the experiential learn-
ing of individuals (and the organization),
and how the work of Gibson and Pfautz
(1999) supported it.

Evidence of experience is required
by all certification programmes and is the
key factor in determination of the level
at which certification is awarded. The
most rigorous programmes in this regard
are those associated with performance
based competency standards, including
Australian and European certification
programmes (AIPM, 1996; Caupin et al,
1999) and the United Kingdom Na-
tional Vocational Qualifications in
project management (OSCEng, 1997;
MCI, 1997; CISC, 1997). These require
assessment of portfolios of evidence of
competence by a registered workplace
assessor. The experience requirement of
professional certification programmes,
particularly those associated with perfor-

mance based competency standards,
highlight the important role of the or-
ganization in competence development
and recognition. Unless project person-
nel work within project competent or-
ganizations using accepted project man-
agement practices and provide develop-
mental opportunities for staff, it will be
difficult for them to provide evidence
of experience necessary to achieve pro-
fessional certification.

Competence development of
project-based organizations

Not only are we concerned with the
competence of individuals, but also with
the organization (Gareis and Huemann,
2000). Although, as indicated above,
there are widely accepted standards for
the project management competence of
individuals, there are no equivalent
standards for the project management
competence of organizations. This is
currently being addressed through the
development of Organizational Project
Management Maturity Models (OPM3)
(Schlicther and Duncan, 1999). Mean-
while, there is considerable agreement
that corporate project management
competence requires the following (Gra-
ham and Englund, 1997; Hoffman,
1997; Kerzner, 1998; Frame, 1999;
Gareis and Huemann, 2000):
- Strategic alignment of projects

- Top management support

- An effective project manage-
ment information system

- Clearly defined and well formu-
lated project management

procedures

- Project performance review and
benchmarking

- A plan for project management
selection and development

- An effective internal project
management community

Table 1 also shows how these sup-
port the Kolb Learning Cycle.

The organizational Project Man-
agement Maturity models, OPM3, (Ibbs
and Kwak, 1997; Schlicther and
Duncan, 1999; Gareis and Huemann,
2000) attempt to define the project
management competence for organiza-
tions by the level of maturity they have
reached against three of the themes in
the list above:

- processes and procedures

- performance review and
benchmarking

- project management support
and mentoring

Table 2 shows the five levels of
maturity defined. The model is based on
the SEI Capablity Maturity Model for
software engineering, (Humphrey, 1989;
Paulk et al, 1991)

Thus, we see that experiential
learning is considered to be the main
vehicle for project management compe-
tence development of individuals and
organizations. The experiential learning
of individuals should be structured
within competent project-based organi-
zations and relevant contexts. To aid this
process, the organization needs to plan
project management selection and de-

a Cartilication Failures repodied by | Success reporied by Organizational
Kelb Learning Crcle requinzments Finto {1995] Gibeon et ol {1999) development
Concrete Frajedt portfalin o enpoee opprentice | Post completion reviees Project Monnger
experience projed pasonnel tevalopmeat
Oibhzarvation Self msessment oo capture ond wllect o | Post compltion mvies Parformanin mview
and reflection HEpErRIIE Frofect support & Beschmarking
mentormng nefents Projed commusiry
Abstroct Exams T copture expanience | Fomalize project prociss [ eformeation system
concapts T o g stafl Friogeems
Testing of It v,
concepts EnCEY
Other Krndamir Sttegic slignment
qualifications Momqensar suppart

Table 1. Project management competence development and the Kolb Learning Cycle
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Mo Leval Theme  AHainment
1 Initicl Procedures  Ad-hor processes
Review
Support Mo guidance, no consistency
2 PRepeatable  Procedures  Indiidual processes for the most often used
Review
Support  Minimum guidome
3 Defined Procedures  Instidufionalized processes across the board
Revigw
Support  Group support
4 Managed Frocedures  Processes meosured
Review  Metris wllected, experience collected
Support
5 Optimized  Proedoes  Confinuous improvement
Review  Duato collecied, defects analyzed and pasched
Support  [oatimuous improvement

Table 2. Organizational project management maturity model OPM3.

velopment within a supportive project
management community. To develop its
own competence, the firm needs com-
petent individuals, and effective project
management systems and procedures,
based on project performance review
and benchmarking, again within a sup-
portive project management commu-
nity. In this paper we review how prac-
tice in project-based organizations

matches this theory, and whether they

will indeed deliver increasing project
management maturity.

Observations on the Experiential
Learning of Individuals

We have observed different experiential
learning practices in organizations from
different industries. In reporting indi-
vidual development practices we con-
centrate mainly on organizations drawn
from Groups A and B above, namely:
- The Engineering Construction
Industry (ECI) with a long history
of project-based management

- High Technology Industries,
including computers and telecom-
munications, some of which are
more recent entrants

In the former there is greater em-
phasis on experiential learning, with for-
mal education primarily being given
post-experience. In the latter, individu-
als still gain most of their competence
from experiential learning. However,
there is a greater emphasis on early for-
mal education, and particularly on cer-
tification. This difference reflects the
lower maturity of the latter industry.
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Features of the Engineering
Construction Industry, ECI

In companies with a long history of
project-based management, consider-
able effort is devoted to the development
of project managers. We have spoken to
several main contractors from the ECI
with 50 years' history of undertaking
contracts for clients. The ECI entails
mainly mechanical construction of pro-
cess plant in the oil, gas, petrochemical
and power industries. The size of con-
tracts ranges from $US 100 million to
$US 2 billion, and the work is often
undertaken for large companies, includ-
ing oil companies and utilities. The con-
tracts usually have tight margins, so
companies that have been in business
for 50 years can be considered success-
ful. Several features typify project man-
agers and their development in the ECI:
(a) It can take fifteen years to develop
a project manager capable of
managing a $US 100 million
contract, and twenty-five years to
develop a project director to
manage a $US 1 billion contract.
Potential project managers and
directors are often identified in
their mid twenties and developed
over these periods.

(b) Project managers are viewed as a
key, value-adding resource,
providing firms with their main
competitive edge. Several respon-
dents mentioned the ability to add
value for clients as a key compe-
tence for project managers. Project
managers are highly valued and

have the longest tenure with these
firms. Project management is
viewed as a senior role, with
project managers more highly
valued than functional managers

(c) Most senior executives and
directors of these firms are former
project managers.

Identifying and recruiting potential
project managers

Potential project managers are usually
drawn from the ranks of design engi-
neers. The methods of selecting them
are primarily ad-hoc, the managers of
project managers acting intuitively when
deciding who will make good project
managers within the industry. A variety
of criteria emerge as bases for identify-
ing potential project managers. One re-
spondent mentioned that a key criteria
was:

people who are vocal with their
ambitions

Another impact on the recruit-
ment and selection of project managers
is the cyclic nature of the industry; de-
sign engineers come and go. Some are
recruited from university, but many join
the firm to work on specific contracts.
They tend to be drawn for the firm's
network of previous project workers and
broader industry contacts. There are few
formal selection and recruitment prac-
tices in evidence. However, experience
derived from past projects is often used
as a critical indicator to decide whether
people fit with the culture of the orga-
nization.

Development of Future Project
Managers - The Spiral Staircase
Career

The role of project managers in the ECI

is viewed as being very eclectic, requir-

ing a broad range of knowledge and ex-

periences, including:

- management of the project process

- management of contractual
relationships with clients, suppliers
and sub-contractors

management of the technology

- management of people in the
project team

- management of the business

- management of different cultures
for international projects

It is not possible to develop them
by restricting their experiences to one
function. Thus, rather than seeing
project managers climbing the ladder up
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the functional silo, they have broad,
sweeping careers, being exposed to a
number of functions, perhaps moving
back to functions they have fulfilled be-
fore in a more senior role. We have la-
belled this the spiral staircase career.
During their career, a future project
manager may spend time as:

- adesign engineer in the early

stages

- alead engineer of a design team,
starting as a lead engineer on a
small project and progressing to
larger projects, perhaps after an
interval elsewhere

- manager of the design function

- aproject or contract engineer on a
project, progressing to larger
projects at later stages

- an assistant project manager, then
a project manager on small project
, project manager on larger
projects, and eventually project
director

A future project manager can
spend time as manager of the design
function. In most of the companies we
spoke to, the manager of the design func-
tion may not necessarily be the most
senior person in the department. A
highly experienced lead engineer may be
on a higher grade than the departmen-
tal manager. However, it is accepted that
they have different roles to fulfil, and
they respect each other's position.

Managing the Process of Developing
Individuals

Although considerable effort is put into
the development of project managers,
like many things relating to their careers
in this industry, the process tends to be
fairly ad-hoc. The process is managed
in two ways:

- through mentoring by the design

department manager

- by an informal committee
planning future requirements

An individual's development is
seen as a partnership between the indi-
vidual and the firm; an individual must
take responsibility for seeking out their
own development opportunities, but
they will be supported in their develop-
ment by senior project managers, and
by opportunities for appropriate learn-
ing being made available.

While an individual is working as
a design or lead engineer, they have an
annual review with their departmental
manager. Through that review they
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identify their future career aspirations,
and development needs. That may in-
clude training or work experiences. Hav-
ing identified work experiences required,
opportunities are sought to satisfy those.
The firms tend to maintain an informal
committee of senior project managers
and project directors, who plan the fu-
ture requirements for project managetrs,
and track the development of people
within the firm. They too seek out op-
portunities to match the development
needs of specific individuals.

A dilemma these firms often face
is between keeping individuals working
on their current project or moving them
to the appropriate career opportunities
as they arise. The solution is not easy.
Nobody is indispensable, and so often
someone will be moved to the new
project that provides him or her with the
development opportunity that suits their
current need. This may create an op-
portunity for another individual to re-
place them in the vacancy created. How-
ever, if a project is at a critical stage, then
the person may be retained on the
project, and the opportunity lost. The
fact that firms are willing to move people
shows commitment to the individual,
and encourages them to stay with the
firm. (In high technology industries,
named individuals are often required to
work on projects, blocking their devel-
opment opportunities, and thereby re-
ducing their loyalty to the firm.)

The Role of Formal Tuition

Courses for project managers are seen
as an essential part of their development,
but training tends to be post-experience.
Project managers are first given experi-
ence on the job, and then sent on
courses to enhance their understanding.
We shall see in the next section, new
recruits, and new project engineers are
expected to work closely with the
company's project and quality proce-
dures. Thus they are given formal guid-
ance, on the job, about the correct ways
of working within the context of the
company's projects. Later they are given
formal tuition into the knowledge be-
hind those procedures. Early training is
provided in company, and relates to the
firm's ways of working. Later training is
more specific to the individual. It may
be provided by courses from an industry
provider, such as the Construction In-
dustry Institute (in the US), the Euro-
pean Construction Institute (in Europe),
or the Engineering Construction Indus-
try Training Board, (in the UK), or it

may be via a university masters course.

The role of functions

These organizations tend to create a
project organization project-by-project,
(Turner and Keegan, 2000). The knowl-
edge of the organization is retained
within a functional structure, from
which the projects draw resources. Thus
the functional organization is significant
both as a repository of knowledge for the
organization and as a competence pool
for projects.

Features of the High Technology
Industries: Knowledge-based Firms

In high technology industries, (which
includes firms from Group B and tele-
communications contractors from
Group A), the process of training and
developing project managers tends to be
more formal. Formal education and
training, often linked to certification,
plays a more significant role. These or-
ganizations view themselves as knowl-
edge-based firms, and often have a
strong project focus, in some cases func-
tions have been eliminated entirely. In
these situations, experiential learning
poses unique challenges. The projects
tend to be smaller than for the ECI, with
projects often being part of a larger
programme or portfolio of projects
(Turner and Keegan, 2000). Project
managers therefore tend to be younger
and more junior, increasing the need for
more rapid development through formal
education.

These industries also tend to suf-
fer from a no home syndrome. Because
the projects are smaller and shorter du-
ration, people tend to move quickly be-
tween projects, usually working on more
than one at a time. (There is a greater
sense of permanence at the programme
or project portfolio level, but project
managers do not feel so attached to
that.) This also means that project man-
agers do not tend to return to their func-
tions between projects, increasing the
sense of detachment from them as well.
Indeed we spoke with one firm, the
Viennese subsidiary of a global informa-
tion systems supplier, that had elimi-
nated functions entirely, adopting a
purely project-based approach. There
was nowhere in this organization to act
as repositories for learning, and it was
only able to do this because it received
support from the European head-office,
including its centres of excellence, (see
below).

Experiential learning practices we



observed are in this industry are:
- pairing of project personnel
- astrong emphasis on certifica-
tion
- the use of project mentoring and
support networks

Pairing in the absence of 'Nellies'

A common practice adopted in this in-
dustry to overcome the leaking away of
valuable knowledge and experience and
to aid individual learning is 'pairing'.
Where feasible, firms assign two people
to undertake a project role where strictly
one might do, especially to complete a
novel task. This has two benefits. First,
the two may develop a better, more in-
novative solution for the client, both
because two heads are better than one,
and because the individuals can think
more creatively if they are not rushing
to meet a deadline. Secondly, once the
task is complete, there are two people
who have knowledge of it, doubling the
firm's experience and ability to train oth-
ers. Thus, the practice of pairing reflects
the novelty of the industry. While 'sit-
ting next to Nellie' has been a classic
training and learning practice for mil-
lennia, (Plato mentions it in The Re-
public and The Laws, Jowett, 1999),
there are very few Nellies in high tech-
nology companies. So rapidly changing
are the technologies and solutions these
firms offer their clients, there are few
experienced people with whom new-
comers can be paired to provide
mentoring and coaching opportunities.
'Nellies' are created by pairing people
who learn from each other through ex-

perimentation, rather than by transfer
of learning from an experienced indi-
vidual to an apprentice. Although there
may be some redundancy, there is a
greater chance that knowledge will be
captured more effectively than if a per-
son works alone. This system also en-
sures that knowledge is developed and
learning captured continuously over the
timescale of the project instead of sim-
ply at the end.

Certification

The absence of prior history is also evi-
dent in the strong emphasis high tech-
nology firms place on certification of
project managers. The majority of people
seeking certification from the Project
Management Institute of North
America are from the IS/IT industries,
(Crawford and Gaynor, 1999; PMI,
1999), and many organizations from the
industry, including some from our
sample, use it as a key step in measuring
the development of project personnel.

Project support and mentoring
networks

Another practice, reflecting the rate of
change within the industry is the use of
project support and mentoring networks,
as reported by Gibson and Pfautz (1999).
A common practice is a quarterly or
monthly gathering of project managers,
at which they hear about developments
in the management of projects, and also
providing an opportunity to meet with
other project personnel, and share ex-
periences. These were most evident in
the IS/IT industry, but are in fact used
by firms from across our sample. The

form they take may vary, including:

- aquarterly conference held by an
EPC contractor from the telecom-
munications industry

- an informal, quarterly dinner-
lecture held by the projects group
of a Dutch bank

- membership of the European
Construction Institute for EPC
contractors from the Engineering
Construction Industry, the ECI
providing regular meetings

These project management com-
munities fulfil an important role in the
absence of functions, assuming some of
the roles of a project management func-
tions, especially in distributing learning
as we see later.

Summary

Table 3 summarizes our findings prac-
tices adopted for the experiential learn-
ing of individuals, showing how they
relate to Kolb's experiential learning
cycle, and what the certification
programmes look for.

Observations on the Experiential
Learning of Project-based
Organizations

In the project-based organization, indi-
vidual learning is useless without prac-
tices to ensure the organization owns
and retains knowledge. The firm can
engage in formal learning, with the
maintenance of company libraries for
instance, but it must adopt experiential
learning practices to learn how to man-
age the unique features posed by its
projects. Not only do many of the orga-
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Table 3. Findings on the experiential development of individuals in the project-based firm.
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nizations we have interviewed put sig-

nificant effort into the development of

project managers, they also put effort
into their development as organizations.

Capturing, recording and disseminating

experience are key to developing orga-

nizational competence, and feeding that
into the development of project man-
agers and other project management
professionals. In the organizational
project management maturity model,

OPM3, (Table 2), there are three themes

for increasing project management ma-

turity, which we have observed in prac-
tice:

1. the use of internal project manage-
ment procedures and systems,
including:

- documented procedures

- project management informa-
tion systems

2. project performance review,
including:
- end of project reviews
- benchmarking

3. distribution of the learning through
support networks including:

- project management self-support
groups or conferences

- the use of the INTRANET
- centres of excellence

- moving people around the
organization

The use of Internal Project
Management Procedures

Internal project management proce-
dures are a key way organizations cap-
ture knowledge and experience. Many
of the companies in our sample use them
to capture best practice within the firm.
They are the collective representation
of the firm's experiences.

Most organizations treat the pro-
cedures as flexible guidelines, to be tai-
lored to meet the needs of individual
projects. Every project is different, and
so requires a unique procedure (Payne
and Turner, 1999). The standard proce-
dures represent captured experience and
best practice, but they do need to be
tailored project by project. Hopefully
that tailoring is marginal, but it needs
to be consciously done. It is part of a
project manager's tacit knowledge built
up through their own experiences
(Polanyi, 1961; Nonaka and Takeuchi,
1995) that enables them to know how
and where the procedures need to be
tailored to the needs of individual
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projects. People who have the lack of
maturity that makes them want to fol-
low procedures to the letter are perhaps
not yet ready to practice as project man-
agers.

One firm from the ECI told us that
new project personnel are told to follow
the internal procedures strictly on their
first project (when they will be in a sup-
port role - sitting next to Nellie). On
subsequent projects, they can gradually
reduce the amount they refer to the
documentation, as they internalize the
firm's good practice. They are also al-
lowed to adapt the procedures to the
needs of the individual projects as their
experience grows.

Ericsson have a procedure called
PROPS, which should be used on all
projects, although it is not mandatory.
PROPS is also designed to be tailored to
the needs of individual projects. It rep-
resents good practice in Ericsson, but
that good practice is flexible enough to
be adapted to the size and type of
project. PROPS is continually updated
to reflect new experiences, and the
changing technology and nature of
projects. It was first published in, 1987,
and is now in its third edition. The prod-
uct development manager for PROPS
is located in Ericsson's project manage-
ment headquarters in Stockholm.

The United Kingdom's govern-
ment has developed its internal project
management procedure, PRINCE 2,
(CCTA, 1996). PRINCE 2 certification
is becoming mandatory to bid for many
projects in both the public and private
sector in the UK. In this way the gov-
ernment is contributing to not only the
increasing competence of public sector
projects through the capturing of best
practice, but also to the increasing
project management competence of the
society, (Gareis and Huemann, 1999).

Organizations which have not
captured their own experience in project
procedures are able to use industry stan-
dard procedures, such as PRINCE 2,
ISO 10,006, (ISO, 1997), and the PMI
Guide to the Body of Knowledge, (PMI,
2000). There are apocryphal stories of
people applying PMI's Guide to the
PMBoK® to the letter on every project,
and their project performance falls. This
is not a fault with the PMBoK®, but
with the way it is applied.

End of Project Reviews

End of project reviews play a vital part
in capturing experience. PRINCE 2 and
ISO 10,006 suggest a review be con-

ducted at the end of every project, and
company procedures updated to reflect
that learning. Ericsson's PROPS proce-
dure requires this, as does ABB's proce-
dure. The OPM3 shows at higher levels
of maturity organizations continually
benchmark their procedures and pro-
cesses, gathering data about project per-
formance, storing that as historical data
to help plan future projects, and thereby
improving overall project performance.
However, our data reveals less than sat-
isfactory use of end project reviews.
Many firms find the practice difficult to
enforce, and where it is enforced, it is a
meaningless box-ticking exercise. An
ICT contractor in New Zealand told us
that post-completion reviews were an
essential part of their quality assurance
procedures, but there was no check on
the quality of the outputs. Further, where
reviews are conducted, it can be diffi-
cult to transmit the learning to the or-
ganization, for three reasons (Keegan
and Turner, 2001; Cooke-Davies, 2001):

A project may last for several
years. Valuable learning experiences take
place at the beginning of the project, but
are not captured until the post-project
review at the end, if at all. This problem
has been observed in most of the com-
panies taking part in our study.

When learning is successfully cap-
tured, it needs to be transmitted to the
organization. Updating internal proce-
dures may achieve that. However, it may
be several years between issues of the
procedures, delaying distribution of the
learning. A more subtle problem is how
to ensure people work to the current
version. People become less reliant on
the procedures as their experience
grows, so they may not quickly assimi-
late the new issues. . We discuss below
practices adopted to distribute learning
in other ways.

There is attenuation of the learn-
ing as it passes from one project to the
next. New knowledge from the current
project (variation) needs to be captured
in the end of project review (selection),
recorded (retention), and then transmit-
ted to new projects through procedures
or the project management community
(distribution). Figure 2 shows the at-
tenuation in knowledge at each of these

steps, (Cooke-Davies, 2001).

Benchmarking

Another way of learning is
benchmarking project performance. It
is usually not effective to benchmark
projects internally, but with projects



undertaken by other firms in the indus-
try. Gareis and Huemann (1998, 1999)
describe benchmarking of high technol-
ogy companies and projects, and of the
project oriented society. The European
Construction Institute and the Ameri-
can Construction Industry Institute are
benchmarking projects in the ECl in the
two continents, and have about 4000
projects in their database. None of our
sample specifically mentioned
benchmarking. However, we know that
one is part of Gareis and Huemann's
programme, and all of our sample from
the ECI are part of the ECI/CII
programme.

Practices adopted by Project-based
Organizations to distribute
Experiential Learning

We saw above there can be a delay be-
tween learning experiences being gained
on projects and being captured in post
completion reviews. Further delay and
attenuation occur between experiential
learning being captured and recorded in
the new project procedures and their
dissemination and adoption. Successful
project-based organizations adopt prac-
tices to ensure the learning experiences
are gained by the organization at large
before they are eventually reflected in
the procedures. This is essential in the
absence of functions.

Project Management Self-support
Groups or Conferences

We discussed the role of self-support
groups as part of individual learning. We
see again their significance in fulfilling
the role of the functions where they are
of reduced significance.
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The use of the INTRANET

Many organizations are experimenting
with the use of the INTRANET, (Coo-
per et al, 2001). Ericsson have developed
the concept of the virtual project office
on a central server. Project plans,
progress reports, issues registers, etc are
posted in the e-project office. The sys-
tem is supported by a powerful search
engine. If someone has a similar project,
or problem, they can search and inter-
rogate existing or completed projects. It
is up to the person with the problem to
search. This is different to what Digital
did in the early 1990s. Then a person
with a problem would e-mail everybody
else in the organization, and it was up
to the person with the solution to re-
spond. This often did not work because
the people with the solutions were too
busy. In Ericsson, it takes project man-
agers no longer to develop and main-
tain plans and issues register in the e-
room than elsewhere. Another tactic is
to award people points when they post
information in the e-room, and to
charge them for accessing it. In that way
people are encouraged to keep the in-
formation in the e-room current.

There is however an issue with the
viscosity of knowledge and learning. We
saw above the problem of deferral, learn-
ing taking years to spread to the organi-
zation. With the INTRANET it can
spread too quickly; yesterday's hearsay
can become today's perceived wisdom.
Cooper et al (2001) suggest that it is es-
sential that there be gatekeepers who
review all information before it is posted
on the INTRANET fine, but expensive,
and yet to be tested.

Centres of Excellence and
International Programmes

Many of the firms we studied are global.
All have international mechanisms for
retaining learning and disseminating it
throughout the company. There are two
main practices. First are international
centres of excellence in specific
project processes (such as bid
management). Second are
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to companies at a given time (such as
Euro conversion). The centres offer ad-
vice to operating companies and record
changes in standard practice. For ex-
ample, within Ericsson, the Project Man-
agement Institute in Stockholm is re-
sponsible for maintaining their PROPS
procedure and running quarterly con-
ference discussed previously. A similar
group exists in ABB, also based in Swe-
den. Where local deviations are exam-
ined and determined to be successful,
the Centres of Excellence will codify
these, provide training, and retain the
learning within the company.

Moving People around the
Organization

Another technique used for spreading
experience is to move people around the
organization. By posting people in an-
other town or country, experience is
transferred as people make contacts with
new colleagues. This is a slow method
of transferring experience, but it is ef-
fective. Similar expatriate secondments
are very common in the ECI.

The role of functions

Most of the organizations we have in-
terviewed have not eliminated func-
tions. The functions remain in a central
competence pool, to act as a service and
supplier of resources to projects. Func-
tions appear to be essential to the learn-
ing and development of individuals and
organizations. As we have seen, there
are various specialist forms of functions
used, such as self-support networks and
centres of excellence.

Summary

Table 4 shows how our observations
compare with the theory of development
of project-based organizations as pre-
sented in Table 1.

Conclusion

The majority of project personnel re-
ceive their learning through experience
on the job, (Crawford and Gaynor,
1999), and yet, as Pinto (1999) reports,
many project based organizations are
failing to support the experiential learn-
ing of individuals and of the organiza-
tion. In this paper we have reported on
practices adopted by project-based or-
ganizations in supporting the experien-
tial learning of individuals in the orga-
nization, and of the organization as a
whole. Some of the organizations we
have observed are over sixty years old,
and so their practices have supported a
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lengthy history, and some have interna-
tional reputations as successful firms.
Hence we can conclude that against
these criteria the firms observed can be
judged as successful, and so the practices
as those used by successful firms.

We have seen that the experien-
tial learning practices adopted by
project-based organizations match the
three themes of increasing organiza-
tional project management maturity,
Table 2:

1. recording organizational learning
through project management
procedures

2. capturing experiences through
post-completion reviews, and
improving knowledge through
comparison, benchmarking, and
metrics

3. distributing learning through
project management networking,
communities and knowledge

But how do these practices use
variation, selection and retention to
enhance the learning experiences, and
what impact do centralization, deferral
and attenuation have on their efficacy?

Procedures

Procedures are the main way by which
organizations retain their knowledge,
and distribute it to individuals in the
organization, especially new starts. How-
ever, they can also be tools for variation
and selection, allowing new approaches
to be incorporated into the firm's pro-
cedures, and deciding which should be
retained. We spoke to a company sup-
plying equipment to the power distribu-
tion industry. At a biennial audit into
their procedures by their prime cus-
tomer, they were criticized for not hav-
ing incorporated risk management into
their procedures since the audit two
years previously. At the time, risk man-
agement was being more widely incor-
porated into project working than pre-
viously.

The centralization of the writing
of procedures is a strength, as it ensures
conformity and consistency of learning.
In every firm we spoke to it was the re-
sponsibility of a central department to
maintain the company standard proce-
dures. However, it is the responsibility
of the project teams to develop the
project specific version of them, ensur-
ing that the learning is distributed to
individuals.

The main issue is of one of attenu-
ation and deferral. Ericsson published
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Table 4 Findings on experiential learning in the project-based organization.

the first and second edition of its PROPS
procedure just two years apart in the late
1980s. The third edition was then pub-
lished six years later in the early 1990s,
and they are working on the fourth edi-
tion now. Between the second and third
and third and fourth editions there is a
potential six year delay before new learn-
ing is incorporated into the procedures.
A similar pattern is evident in the UK
Government's PRINCE 2 process. How-
ever, there is a balance between changes
being too rapid and too slow, (viscosity
of information). The procedures are the
repositories of the knowledge that has
been tried and tested and proven to
work, (the role of the functions in the
classically managed organization). They
primarily fulfil the roles of selection and
retention, and not variation, and hence
slow changes are appropriate. PRINCE
2achieves this through occasional
patches between editions. More fre-
quent changes should be distributed via
the project management community.

Reviews

The main role of the reviews is the se-
lection of learning for retention. The
projects themselves are the vehicles for
variation, and through the reviews the
project teams should select those learn-
ing experiences for recording and distri-
bution. There are two problems with
reviews. The first is they are not cen-
tralized. They are the responsibility of
the project teams, and often do not hap-
pen due to the pressure of the next
project, even though they are nominally
compulsory in many organizations. The
other problem is one of attenuation and
deferral of the learning from the review.
We have already seen that only 20% of
learning reaches future projects, Figure

2, (Cooke-Davies, 2001).

It is in reviews that the greatest
weakness occurs in experiential learn-
ing in project-based organizations. We
have spoken to many organizations that
would claim to be at level 3 or 4 in ma-
turity, and their use of procedures and
distribution of learning through the
project management community would
justify that. However, they fail to achieve
continuous improvement because of the
weakness in the review step. Kolb's
learning cycle is broken at the reflection.

Communities

The role of the project management
communities is neither variation, nor
selection, nor retention, but distribution
of knowledge. They replace the func-
tions in the traditional organization in
that role. We have also seen that because
it is appropriate that updates to the
company's procedures should be infre-
quent, to provide stability, the commu-
nities are the method of achieving more
rapid distribution of current knowledge.
Cooke-Davies' (2001) data for attenua-
tion of project management learning
would suggest that the communities are
not working as well as they might, but
that 20% of learning is reaching future
projects would suggest that they are hav-
ing some effect.

There is also a growing problem
with modern technology, particularly the
INTRANET, of learning moving too
quickly through the organization. The
use of gatekeepers may reduce that hap-
pening, but it is yet to be proven.
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CATEGORY: NOTION ON COMBINING FREQUENCIES WITH EXPERT JUDGMNENTS

A Bayesian Approach for the
Bidding Phase to Estimate the
Cause Probability of an Uncertain

Event
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The process of purchasing a complex industrial asset includes various phases, where bidders compete with each
other and negotiate with the buyer, until one bidder is awarded the contract. This environment stresses the
necessity of a deep project risk management during the bidding phase, using all possible information available
in the company in terms of both historical data and experts' judgement. The paper proposes a method for the
integration of this two kinds of information.

Introduction

The development of project manage-
ment techniques during the last decades
in different markets (information tech-
nologies, telecommunications, manufac-
turing), as well as its improvement in the
engineering and contracting field, has
increased the competitiveness between
industries since more and more compa-
nies started to use and disseminate their
competence in project management.

In this context the conceptual
phase of a project requires more and
more attention from the top manage-
ment and from researchers since it is the
period of time where all kind of deci-
sions have big impact on the develop-
ment of the project in terms of cost, time
and technological performance. It can
be said that the nature itself of a project
is now developing since for example, the
growing market of telecommunications
(characterised by a smaller projects than
that of the engineering and contracting
field) determines the development of
projects with aggressive planning and
low delivery times.

Time conceded for the bidding
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phase and decisions regarding the over-
all project must be taken always in a
shorter way. The proposal manager has
so the problem to balance two main
conflictual aims: the proposition to the
client of a competitive bid (e.g. with low
prices and short delivery times) in order
to win the tender (and eliminating other
competitors) but at the same time the
proposition of something realistic, that
means that would be realised respecting
the performance promised in the con-
tract in terms of cost time and techno-
logical performance.

This role of the competitive strat-
egy makes clear the relevance assumed
by risk management in this period of the
project (Uher TE. and Toakley A.R.
1999). The proposal manager has to
cope with all kind of risks and opportu-
nities offered by the tender. If the
project, for example, regards the real-
ization of processes or a products that
are on the boundaries of the core busi-
ness of the company there is the oppor-
tunity to explore new markets and to
acquire new clients but at the same time
the risk to promise in the bid something

outside company experience, with a pos-
sible consequence of many problems
during the bidding phase itself (for ex-
ample approximate quantification of the
budget needed) or during the implemen-
tation phase (e.g. delivery delay) or op-
eration period of the industrial plant
realised (e.g. technological performance
obtained).

All these considerations put rel-
evance on the uncertainty that
characterises the bidding phase and this
uncertainty has two different
sources(Chapman C. and Ward S.
2000):

- The uniqueness of a project, that
determines a scarcity of historical
data and previous experience to
base estimates on (e.g. the same
industrial plant realized in different
countries with different legal
system or different climatic
conditions can have too many
different aspects in terms of
technological solutions, raw
materials or behavioural character-
istics of the local manpower used
to realised it)



- The fact that the scope of work is
not precisely defined since it is
very difficult to predict all kind of
conditions that will be present
during the realization of the
project (e.g. local political stability,
weather conditions, financial
stability of the vendors and so on)

The risk analysis tries to cope with
this two kinds of problems studying and
using methodologies that reduce the
forecasting uncertainty of the bidding
phase that emerges in two different
forms:

- Uncertainty about expected values
for project parameters in terms of
cost, time and performance given a
set of major assumptions about
project context (i.e. given a
definite project scenario)

- Uncertainty about major assump-
tions about project itself and
project context (i.e. about possible
project scenarios)

In the first case we have a "mi-
nor" variability (e.g. in resources cost due

to market price fluctuations) which can

be included in the cost estimation pro-
cess. In the second case we have major
risks i.e. hopefully rare events affecting
basic assumptions about project scenario
(e.g. a dramatic delay in delivering a
critical item to the site), risks which
should be appropriately analysed and
managed. The measure used for this sec-
ond form of uncertainty is the exposure
to arisk (expressed in different measure-
ment units:, time, money ...), defined
as:

E=P

Where: E is the exposure to the
risk; P is the probability that a cause, that
determine an uncertain event will hap-
pen; I is the impact of the uncertain
event in terms of time, cost and techni-
cal performance.

For example the social instability
of the nation where the plant will be
installed (cause) can generate the tem-
porary interruption of the activities done
by local manpower (uncertain event)
that can generate a delay in the project
completion (impact). Focusing on the
cause element it can be argued that too
many discussions on the definition of the
real cause of an event can be done (e.g.
the social instability of the nation in-
volved also will have one or too many
causes), but this is just a problem of de-
tail level of the analysis that changes
among different companies, and inside
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the same company, by the type of project

or by the time for bidding conceded by

the client. Moreover, analysing the
causes of risk makes it possible to create

a common action strategy for somehow

similar risks.

Causes and impacts of an uncer-
tain event should be specifically identi-
fied in order to define corresponding
mitigation actions that reduce or remove
the cause (prevention) and the impact
(protection), in order to create a risk
chain formed by: cause, impact and ac-
tion (Hillson D. 2000). In particular as
regards:

- Cause: if several causes can
generate the same risk, the term
joint causes (logical link AND) is
used if all causes are required for
the risk to occur, and separate
causes (logical link OR) if, on the
contrary, each cause alone can
determine the risk (Sharma K. et
al. 1997). The delayed delivery of a
supply is an example of separate
causes, from the delay in planning
and development or from a dispute
with the suppliers.

- Impact: a risk may have effects on
one or more project aspects. In a
dual case, where several risks have
consequences on the same item,
the term series of impacts is used,;
when single effects together
produce an overall effect, the term
parallel impact is used, when the
severity of the impact is equal to
the maximum values of single

effects (Cagno E. et al. 2001)

- Action: Risk Response actions are
therefore identified. This may be
done a priori, if the actions are
taken from as early on as the
bidding phase (for example
changing the product or bid
configuration), or subsequently
(contingency plan) if the actions
are taken only as a result of the
risk or its premonitory events
occurring (Project Management
Institute 2000). A priori actions
are divided into preventive actions
- acting on the cause - and protec-
tive actions - acting on the impact;
subsequent actions into planned
and unplanned. The most signifi-
cant are the a priori actions. As we
are still in the bidding phase, the
margin for action is far wider-
ranging than subsequent to the
initial project stage, with more
freedom to act (Raz T. and

Micheal E. 1997).

As concerns risk management and
the risk chain in particular, in terms of
calculating exposure for single risks iden-
tified, we decided to focus on the phase
of identifying and calculating the prob-
ability of the cause. Since during the
bidding phase the real problem is the
scarcity of data the best way to prepare
the bid is using both historical data
stored in the company database and sub-
jective opinion coming from the experi-
ence gained in the realization of other
projects. Therefore a Bayesian model has
been considered which could integrate
data from historical observations and
opinions expressed by sector experts in
order to achieve a strictly mathematical
model which can easily be applied to any
company context.

The Bayesian Approach

In developing a risk analysis approach,
the historical knowledge collected dur-
ing previous experiences (a fundamen-
tal requirement for formalising company
know-how) has to be stored and reused.
This does not rule out the need, how-
ever, to integrate this data with subjec-
tive evaluations. Being able to use a
knowledge base certainly has various
benefits: above all individuals' and cor-
porate knowledge on different phenom-
ena can be enhanced and further inves-
tigated: this allows for a more realistic
planning and so makes project manage-
ment easier.

During the bid preparation phase
in particular, using information from pre-
vious experience helps to:

- Seize market opportunities

- Prepare more competitive offers,
which can meet customer needs
more accurately

- Highlight hidden problems and
avoid past errors from being
repeated

- Consider more realistic and
achievable time, cost and
technical performance aims

Due to the non-repetitive nature
of projects, the estimate process must be
based on integrating available historical
data (generally very scarce because of
the project's uniqueness) with subjective
evaluations made by experts (based on
previous experience with the same type
of projects). Integrating historical data
and expert subjective evaluations, for
predictive purposes, represents an intrin-
sic problem of the project management
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process and this can be tackled with a
Bayesian approach.

Applying risk analysis techniques
means that uncertainties have to be rep-
resented through the probability of
events happening (using the previous
terminology, the probability of a cause
leading to specific impact).

In the so-called subjective or
Bayesian interpretation of the theory of
probability, the definition of probability
as a limit of the frequency is replaced by
the measurement of the "degree of be-
lief" of an individual in relation to a par-
ticular event.

Probability is therefore a measure-
ment based on the entire set of infor-
mation available to an individual in re-
lation to the event which the probabil-
ity has to be estimated for.

This interpretation of the concept
of probability allows us to break through
two barriers of the classical theory of
probability:

- The theoretical impossibility of
defining probability for events
without any available tests

- The impossibility of changing
probability estimates based on
further information added to the
previous level of knowledge

As mentioned previously, a
project is by its very nature unique, so
even if we hypothesize to repeat a project
exactly in the same way, for a techni-
cally identical plant, some aspects can-
not be practically the same, such as the
environmental, logistic or economic
conditions. In view of this, using histori-
cal data alone seems to be an unjustifi-
able misrepresentation. Using probabili-
ties generated from databases, even
when these are available, may at the
most be a useful reference but certainly
cannot be considered as a "true" estimate
for the future value.

With a Bayesian approach, the
probabilities generated from expert opin-
ions are systematically included in the
analysis. This raises the problem of up-
dating the degree of current knowledge
(a priori probability), in view of new in-
formation to obtain a probability value
which takes account of the entire infor-
mation set ("posterior probability"). This
can be done by applying Bayes' theory
expressed by (Hines W.W. and Mont-
gomery D.C. 1990):

P(E)P(F |E)
S PEPFIE)

P(E|F)-
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If the initial subjective opinion of
the expert is that Event E1 has the prob-
ability of occurring P(E1) (a priori prob-
ability), this value represents the sub-
jective degree of confidence about the
actual event happening. By using the
Bayes ratio we can reasonably modify
this subjective piece of information con-
sidering the realisation of event F in the
past. The fact that the event happened
results in a change to the initial subjec-
tive degree of confidence changing from
P(E1) toP(E1|F) (posterior probability).
For the sake of being complete, note that
P (F|E1) (likelihood function) is the
probability which measures the degree
of reliability of historical data relative to
event F happening (Siu N. and Kelly D.
1998).

If we consider that we are plan-
ning the construction phase of an indus-
trial plant and we are making an esti-
mation of the scheduling time we can
ask to an expert the probability of a de-
lay in the delivery time of one of the
main items (e.g. a compressor), in order
to obtain the prior probability. Then we
can control in the historical database of
the company how many times in previ-
ous projects that particular supplier de-
livered the item with a delay, in order to
obtain the likelihood function. The
Bayesian approach define the way to
tune the information coming from dif-
ferent sources, since it is based on the
hypothesis that historical data can't be
sufficient to predict the future since it is
impossible to recreate exactly the same
condition to repeat an experiment.

The application of Bayesian ap-
proach to project risk management met
some difficulties in the past since the
statistical underground to apply is not
so confident to project managers, for this
reason a new approach to the bidding
phase as been developed in order to sim-
plify the way to apply this model to the
bidding phase.

A Weighted Average Model

The purpose is to systematically define
the contribution from past project data
as well as expert opinion; this must rep-
resent the starting point for attributing
a probability to a given cause occurring
for a specific uncertain event.

We shall first consider the past.
The cause may or may not have oc-
curred. As a result, a variable with a
value of just one or zero is obviously the
most suitable for representing the real-
ity of what has happened in the past.

So we shall first define a random
variable X distributed as a Bernoulli dis-
tribution of parameter P:

X = Bern(p)
with
P(x=D)=p
P(x=0)=1-p

As stated previously, this random
variable represents data from past
projects, with a series of ones and zeroes
that indicate whether the cause has oc-
curred or not. The first consideration
can be done on what kind of project can
be considered similar to the current in
order to control if a particular cause oc-
curred or not. For example, analysis on
the common characteristic of the project
realised by the company can be done,
focusing on the kind of industrial plant,
the level of innovation, the type of cli-
ent, the geographical position of the site
and so on. This means that if we con-
sider for example the possible delay in
the engineering phase we will consider
as reference those projects delivered in
the past with a level of technological
innovation similar to the current, while
if we consider possible delay related to
difficulties in the management of local
manpower we will consider as historical
references projects realised for example
in the same geographical area. This as-
pect is very important because it is pos-
sible to enlarge the number of projects
to be used as reference based on the
particular aspect of the project we are
analysing.

We shall therefore assume that the
number of past projects considered for
the particular aspect we are analysing is
n; so we have n random variables dis-
tributed by a Bernoulli distribution:

X1,X2,....Xn - f(x;p)

For example n = 7 and the num-
ber of projects where the particular cause
analysed emerged is 3. The classical view
of the probability will suggest to consider
that the probability that the cause will
emerge in the new project will be p = 3/
7 = 0,4286.

We shall now turn our attention
to the experts. If asked to express an
opinion about the probability of a cause
occurring, they will usually attribute a
value from O to 1, with some kind of
variability. So it is probably suitable to
assume that the experts' opinions are
distributed as a beta distribution of two



parameters a and b, since this function

is very flexible to the variation of its pa-
rameters:

p= Beta(a; B)
with the mean and variance:

a
Ep=——
P e

ap
@+ B+1)fa+BY
The aim is to calibrate the prob-

ability of the cause happening as indi-
cated by experts in view of past events:

__ &P
L= e nepp

VARp =

Using Bayesian approach itis anot
so easy because generally it is too much

difficult to compute the expression of the
integral at denominator, but in some case
there are "conjugated functions" that
can be used to simplify that computa-
tion. It can be demonstrated that if the
prior distribution for p is a Beta func-
tion and the likelihood P(x|p) a Ber-
noulli or Poisson function, the posterior
distribution is simply a Beta function
with modified parameters (Robert C.P
1996), that is:

pI1<=Beta(a+i>ﬂ:B+n- S %)

&
So the expected value for the pos-
terior probability P(p|x) is

a+) X
Ep|x=—"-—10
a+fp+n

that can be also written

n

. 2
B

Ep|x=A
plx=A—"

n
where:
__a+p

a+p+n

and
n

B=—

a+fB+n
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are the weighted mean parameters. So
the expression E[p|x] is the expected
value of the probability of a cause hap-
pening that emerges from the combina-
tion of historical data and experts' opin-
ion.

The above equation can be writ-
ten simply as:

P = AR, + BFs

whereby:

Pi represents the a posteriori prob-
ability of the i-th cause considering both
past projects and experts' opinion.

P is the a priori probability ex-

esp
pressed by the experts

P is the probability deriving from
historical data defined as the ratio be-
tween the sum of the x, and n (i.e. the
historical frequency).

In particular, the expression of the
a posteriori probability, calculated in this
way, can be assimilated to a weighted
average, where the two weights are a
combination of the parameters a,3 de-
riving from experts' opinion and n,
which is the number of past projects
where the risk was considered. The im-
portance given to the mathematical
implementation of this approach derives
from the common difficulty, registered
in different real cases, to obtain a judge-
ment from experts suitable for the use
in a Bayesian approach. The method
described aims to solve this problem by
the definition of the prior distribution
by a Beta function that has in this case
the advantage to be correlated to the
Bernoulli function and so the posterior
function is yet a Beta function with
modified parameters.

This model resulted so confident
to the proposal managers involved in the
research project since by the definition
of the two weights A and B, they have
an immediate vision of the importance
of their judgement in respect to histori-
cal data. For this reason a sensitivity
analysis has been developed using part
of the database of the company involved
in the research project trying to define
the field of application in terms of num-
ber of project to be considered as refer-
ential and degree of belief of expert
judgement expressed by the prior distri-
bution variance.

Sensitivity Analysis

In order to assess the accuracy of the
proposed model, and above all its imple-
mentation in a real case, sensitivity
analysis has been conducted on the
variation of parameters: d, 3 and n. To
assess the model's consistency the val-
ues assumed by the two weights A and
B have been compared in relation to
variations of the relevant model param-
eters.

The parameters which were var-
ied are 0 and [3 (related to experts' judge-
ment) as well as the number of projects
n (derived from historical data). In re-
ality, asking an expert to indicate directly
the two beta distribution parameters is
very difficult in practical terms, if not
impossible. So we asked the expert the
probability of the cause of the event oc-
curring and a variance of this probabil-
ity. There are many studies about the
way to express experts' judgements
(Cagno et al 1999, Vose D. 1996) but in
this case, since we asked experts yet in-
volved in other similar research projects,
the approach based on the standard de-
viation results sufficient for our purposes.
The expert therefore indicates two num-
bers p (probability for example p=0.6)
and k (variance for example k=0.1).
From these two values, and by applying
the following equations:

a
a+p
ap
5 (@+BYfla+p+1)

with simple mathematical steps o
and [3 can be calculated in relation to p

and k:

Imlmmlm
I

Ea __p p°-2p’+{1+k)p-k
1-p k

U 3 2

O, P*-2p*+(1+k)p-k

= ”

At this stage, some simulation
runs have been lunched to assess the
variation of the A and B weights, in re-
spect to the variation of @, 3 and n.

In figure 1, with a graph of weights
A (experts) and B (data records), the
probability p was varied, while values k
and n remained constant; to be more
precise k was set as being equal to 0.01

and n equal to 5, which in reality seems
to be a realistic number of projects.
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Note that term A exceeds the
term B for every p value. This is because
k (variance) is very low, i.e. it means that
our expert is very sure about the p value
attributed to the possibility of the cause
of the occurring event.
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The above results can be ex-
plained in a better way by figures 2 and
3; we can note how term B exceeds term
A as the variance k increases.

This seems particularly consistent
with reality, because if the expert is not

at all sure about the probability, the
weighted average would certainly be
closer to the value obtained from his-
torical data.

Figure 3 shows, as is the case for
k=0.2, that the weighted average will




certainly be closer to historical data,
even if the number of projects is particu-
larly high (n=5), however this is per-
fectly in line with the expected trend
that the proposed model must follow.

Figure 4 shows that for a probabil-
ity p equal to 0.5 and a number of
projects which is equal to 5, term B is
greater than term A above a variance of
0.05, while below this value the experts'
opinion has a greater weight than his-
torical data.

A further parameter to vary is the
number of projects n. As can be seen in
Figures 5 and 6, as the number of
projects vary, term B is nearly always
greater than term A, with a high vari-
ance k.

The opposite result can be seen
in figure 7 and 8 for low variance values
(k=0.01), the value of weight B is al-
ways less than A where the number of
projects is less then 17, number which
is difficult for companies to actually
achieve.

To sum up, the values assumed by
the weights A and B seem to have a
trend which mirrors reality; this validates
the proposed model and verifies its ap-
plicability to different company con-
texts, achieving the aim of calculating
the initial probability of the cause of an
event as the weighted average of expert
opinion and past project data.

Conclusions

The paper concerns the integration of
historical data and experts' opinions
about uncertain events that must be
considered during the bidding phase. In
this period of a project there is scarcity
of information since the project is not
yet defined, but at the same time deci-
sions taken at this moment will heavily
affect the entire project. For this reason
it is very important to gain all kind of
information stored in the company da-
tabase derived from past experience and
find the best way to combine them to
estimate the probability of the events
that will characterise the project.

The Bayesian approach seems to
cope with the problem of integration of
historical data and expert opinions, so
that a Bayesian model (based on the rep-
resentation of experts' opinion by a Beta
function) has been tested in this field.
The "weighted average" model obtained
is based on two weights that are a com-
bination of the parameters o, (deriv-
ing from expert opinion) and n (which
is the number of past projects consid-
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ered as references for the present one).
This approach seems to be very simple
and familiar to proposal managers that
generally aren't so closer to statistical ap-
proaches during the bidding phase.

To define better the application
boundaries of the proposed approach a
sensitivity analysis have been conducted
to test the model and assess how the
value of the mean weights acquired co-
herent values, when all main parameters
(a, B, n), change.
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