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The book series “Knowledge Management and Organizational Learning” was born
out of the editors’ wish to collect in one place the most relevant ideas, theories, and
practices related to managing knowledge and learning at individual and collective
levels, across world regions and industries in for- and non-profit sectors.

This editorial project was a risky endeavour given the high number of already
existing conferences, journals, books, and series on the same topics. Nevertheless,
the project received full support from the International Association for Knowledge
Management (iakm.net) whose members saw it as an integral part of the
association’s mission of helping the development of knowledge management
(KM) as a scientific discipline.

Despite its increasing importance in academia, KM still suffers, like any other
“new area”, from a problem of “recognition”. It aims to become an independent
field, but as it has multidisciplinary roots—from psychology to computer science,
from organizational science to business administration, just to mention some—it
requires an integration of different perspectives and a robust clarification of its
conceptual references. Research and practice often branch off in multiple
directions, and no clear consensus on concepts and methods has emerged so far.

As scientists and professionals involved in KM, we need to develop “core”
theories, common approaches, and standard languages that help us see the problem
of managing knowledge under the same shared perspective. We also need to
explore emerging new interdisciplinary and transdisciplinary ideas and align
them with the foundation. The way to reach a credible agreement on what we are
doing and to set a common ground for our future work calls for a capability to
discuss, exchange, and, maybe, contrast our ideas and positions freely and openly.
We need a place where we can do this in a rigorous but, at the same time, friendly
atmosphere.

This book series is such a place. What inspires it is not the acceptance to a
particular “school of thought” or “ideological” position, as sometimes happens
even in the scientific world. Rather, what inspires it is a vision of KM as a
“playground” where there is a lot to research, discover, and innovate and where
curiosity, dialog, and openness to confrontation are the key ingredients.

With the same scrupulousness of scientific publications, but with a broader scope
and more relaxed constraints than those that may characterize other editorial
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channels, the series will put an emphasize on free discussions of new theories,
methods, and approaches; on visions of the future and advances in the field; on
critical reviews of recent or past empirical evidence; and on formulating ideas for
new practical methods or applications. It aims to offer a constantly updated
reference to researchers, practitioners, and also students involved in the field of
KM and its application. So far, three volumes have been published as follows:

Volume 1

Advances in Knowledge Management:

Celebrating 20 Years of Research and Practice

Bolisani, Ettore, Handzic, Meliha (Eds.), 2015

http://www.springer.com/us/book/9783319095004

The goal of this introductory book is to assess the “state of KM” as a discipline and
to discuss its potential prospects. It includes a collection of chapters where
different authors provide their fresh views of the various hot topics for reseach
and practice.

Volume 2

Corporate Knowledge Discovery and Organizational Learning:

The Role, Importance, and Application of Semantic Business Process Management

Gabor, Andras, K&, Andrea (Eds.), 2016

http://www.springer.com/us/book/9783319289151

This second book offers an interesting perspective on how it is possible to extract,
organise, share, and preserve the knowledge embedded in organizational pro-
cesses in order to enrich the organizational memory in a systematic and con-
trolled way, to support employees to easily acquire their job role-specific
knowledge, and to help govern and plan the investments in human capital.

Volume 3

Social Knowledge Management in Action:

Applications and Challenges

Helms, Remko, Cranefield, Jocelyn, van Reijsen, Jurriaan (Eds.), 2017

http://www.springer.com/us/book/9783319451312

The third book aims to outline and examine the potential of innovative applications
of social media for KM, as well as the associated challenges, risks, and issues.
The book provides not only updated and sound theoretical reference but also
food for thought deriving from the analyzis of experiences “on the ground”.

Now, we are proud to announce the publication of this volume of the book series
entitled “Knowledge and Project Management: A Shared Approach to Improve
Performance” edited by Handzic Meliha and Bassi Antonio. Compared to previous
volumes that address more generic KM aspects such as the overall state of a
discipline (Volume 1) and two competing strategic approaches to KM, technologi-
cal (Volume 2) and social (Volume 3), this volume takes KM into one specific
applied context—project management (PM).


http://www.springer.com/us/book/9783319095004
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The book argues that integrating effective KM with PM is key to improving the
project success rate. Accordingly, it introduces several shared KM/PM concepts
and models; describes cognitive as well as spiritual and emotional aspects of
project-related knowledge; reviews various codification and personalization KM
strategies implemented in projects; and contrasts descriptive and prescriptive,
universalistic, and contingency KM approaches. Thus, the book contributes novel
theoretical approaches and clear empirical evidence of the value of integrating KM
and PM. Further details about this volume are provided in the follow-up preface
section.

To conclude this presentation, a few words of acknowledgement are due to the
Springer editorial team led by Dr Prashanth Mahgaonkar for continued professional
support; to TAKM members and our colleagues for active participation as volume
editors, authors, and/or reviewers; and to dear readers whose interest in our work
made the inaugural volume of the series one of the top 25% most downloaded
Springer eBooks in 2015. We hope that both specialized readers and, more gener-
ally, people interested in advanced KM issues will enjoy this fourth volume as well
as those to come.

International Association for Knowledge Management

www.iakm.net

Padova, Italy Ettore Bolisani
Sarajevo, Bosnia and Herzegovina Meliha Handzic
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Since its beginnings twenty or so years ago, a lot has been done to advance
knowledge management (KM) research and practice. Although its recognition as
a scientific discipline is still debated, it has gained its place in the management
scholarship. The recent appraisal of the field presented in Volume 1 of this Book
Series has painted an optimistic picture and predicted a bright future for KM.

One important recommendation given for moving the field forward is turning
away from the core issues of knowledge enablers, processes, and stocks towards
KM outcomes and its value in different contexts. In the spirit of this recommenda-
tion, the main purpose of this book is to address the value of KM in the project
environment.

The key motive for selecting project environment as a context of interest for the
current book may be found in the staggering percentage (up to 70%) of reported
failed projects that are not delivered on time and within budget and/or scope. The
latest project management (PM) literature suggests that the main reason for such a
high project failure rate is insufficient knowledge acquired and transferred from
past projects to future ones.

The argument put forward in this book is that by integrating effective knowledge
management (KM) with project management (PM), the overall project success rate
can be improved significantly. Accordingly, this book brings together latest ideas
and writings on shared approaches to improve performance founded on research
and experience pursued by KM and PM academics and practitioners. Overall, the
structured collection of articles presented in the book contributes novel theoretical
approaches and clear empirical evidence of the value of integrating KM and PM. It
provides readers with key lessons learnt from the past and guidance for future.

We are grateful to all contributors for supporting this project and giving their
time and effort to make this book possible. Given that there is a visible discourse
between academia and practice, one claiming that the other does not produce value,
contributors to this volume are drawn from both academics and practitioners, in
order to give a balanced view of both camps. A full list of authoritative contributors
(in the alphabetical order) and their short biographies is provided in the Appendix.
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The book is organized into four major parts, each containing two chapters. Each
chapter can be read as an individual article to satisfy varying readers’ interests.
Hence, some chapters may exhibit a certain level of overlap in order to allow for
selective reading. However, readers are adviced to first familiarize themselves with
the subject matter of this book/volume and its associated book series in two brief
introductory sections (prologue and preface).

Part I of the book reviews relevant concepts and models of interest for KM and
PM. In particular, chapter “Traditional Project Management” presents a traditional
rule-based PM methodology. This traditional approach has been under recent
attacks as being inadequate to respond to modern projects circumstances. Conse-
quently, a number of new shared KM and PM models have been proposed to
address the problem. Chapter “Integration Models of Project Management with
Knowledge Management” analyses some of the latest developments and assesses
their potential to address traditional PM shortcomings.

In Part II of the book, the focus is on major PM knowledge areas. The two
chapters in this part illustrate different types of knowledge required for effective
PM. Chapter “Project Management Body of Knowledge in the Context of PMI and
ISO” summarizes the core cognitive aspects of knowledge as prescribed by
PMBOK and ISO 10006 standards. Chapter “Emotional and Spiritual Knowledge”
extends these to include emotional and spiritual types. The assumption here is that
combining art with science (i.e. fusing sentimental with rational knowledge) can
assist in enhancing project success (e.g. by better identifying potential value
scenarios).

The next Part III of the book is devoted to two key KM strategies (codification
and personalization) for PM. Chapter “Lessons Learnt Support System” is codifi-
cation orientated and is concerned with collecting and organizing lessons learnt
from past project experience. In chapter “Renovating Project Management: Knowl-
edge Personalization and Sharing”, the main emphasize is on social learning and
knowledge transfer in projects through personalization.

Chapters in Part IV of the book examine prescriptive (which KM strategy should
be implemented) and descriptive (which KM strategy is implemented) choices in
PM. First, chapter “Knowledge Management Selection Model for Project Manage-
ment” tests empirically contingency approaches to KM to determine the most
suitable choices in varying project contexts. A descriptive case of actual KM
implementation in a large innovation project is presented in chapter “Knowledge
Sharing System under Open Project Perspective: Chinese Experience” to find out if
practice follows research or not.

Finally, the epilogue to the book reflects on lessons learnt from previous eight
chapters. It offers a perspective on what can be expected from the merger of KM
and PM and where to go from here and how.
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We hope that the book will help readers to better understand the need for merger
of KM with PM and appreciate its benefits. It is especially our wish for the book to
help researchers get an idea of what lies ahead and how to get there. It is also hoped
that the book will help practitioners to develop more suitable KM solutions for their
project circumstances and turn them into successful project outcomes. With many
researchers and practitioners working together in a holistic and systematic manner,
we believe that, to quote David Hilbert, “we will know” because “we must know”.

Sarajevo, Bosnia and Herzegovina Meliha Handzic
Manno, Switzerland Antonio Bassi
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Part |

Concepts and Models of Project and
Knowledge Management



Enrico Masciadra

Abstract

The prime objective of this chapter is to introduce the topic of project manage-
ment (PM) to the reader. The chapter starts, as is appropriate, with some basic
definitions of the term. Next, it describes the key principles of the traditional PM
methodology. Then, it shows how these general principles are applied in some of
the most popular examples of traditional PM methodologies such as PMBOK,
PRINCE 2 and SIX SIGMA. Finally, the chapter ends with a discussion of pros
and cons of each of these specific methodologies in different project circum-
stances and emphasizes the importance of making the right choice. Essentially,
this first chapter sets the scene for the remaining seven chapters of the book.
Together, they celebrate PM progress made so far and take the next step to move
the field forward.

1 Introduction

Without a doubt, traditional Project Management is a consolidate way to manage a
project to guarantee that the job will be done on time, under budget and as per client
specification. This way is based to the concept of Project Management Methodo-
logy that establish a set of rules to be followed to meet “project objectives”
statements. In other terms, it is a must to reduce failure and avoid risks because it
is one of the critical success factors as well as the core competency of the manage-
ment team. It is the way to guide the team through the development and execution
of the phases, processes and tasks throughout the project management life-cycle.

E. Masciadra (D<)
Exten SA, Via Laveggio ZI 3, Mendrisio, Switzerland
e-mail: Enrico.Masciadra@exten.ch

© Springer International Publishing AG 2017 3
M. Handzic, A. Bassi (eds.), Knowledge and Project Management, Knowledge
Management and Organizational Learning 5, DOI 10.1007/978-3-319-51067-5_1


mailto:Enrico.Masciadra@exten.ch

4 E. Masciadra

Project management is a practice that does not belong to any specific domain. It
is a practice with a basic set of concepts and objectives. Regardless of the size, the
number of activities, the effort, the duration, every project needs a project manage-
ment methodology.

There are many methodologies of project management both general purpose or
customized for different domains. Anyway basic principles almost are the same
among methodologies and there are features to address unique problems and condi-
tions specific to each domain.

In this scenario is important to understand what “Project Management Methodo-
logy” does it means.

The term “Project Management Methodology” was first used in the 1960s when
business organizations began to look for the ways to control the gain of business
objectives and organize the work into a structured entity called “PROJECT”.

The key criteria for establishing effective relationship between the teams and
departments within the same organization was identified in communication and
collaboration.

Now a project management methodology is as a set of rules to manage a projects
that has a definite beginning and end.

We can define a “Project Management Methodology” a combination of prac-
tices, methods and processes that determine how plan, develop, control and deliver
a project in the best way. In other words It is a systematic and disciplined approach
to project design, execution and completion.

Typically, a “Project Management Methodology” provides a framework for
describing every step, so that a project manager knows what to do in order to
deliver and implement the work according to schedule, budget and requirements.

Today we can identify two main types of Project Management Methodologies:

¢ Traditional Project Management
* Modern Project Management

To discuss about “Traditional Project Management” is important to have an idea
of the project management definition. Project Management Institute' defines the
traditional project management as ‘a set of techniques and tools that can be applied
to an activity that seeks an end product, outcomes or a service’.

But if you search “Traditional Project Management “on Google, you will find
hundreds of definitions.

The “Traditional Project Management” uses tools and techniques (as called in
PMBOK) in the management process. These tools and techniques have been
evolved during years and are applicable for most of the domains.

Therefore, there have been a few modern project management practices intro-
duced to address the shortcomings of the traditional method.

Thttp://www.pmi.org/


http://www.pmi.org

Traditional Project Management 5

Traditional Modern (Agile)

PMI XP Scrum Kanban Do whatever

Prince 2

=y I —

Fig. 1 Project management required rules

To understand the difference between Tradition Project Management Methodo-
logy and Modern Project Management Methodology is enough to take a look of
Fig. 1. It compares the “size” of methodology requirements for most diffuses
Project management techniques. It is clear that traditional project management
methodologies requires lot of work to satisfy requirement defined by the methodo-
logy itself. On the other hand Agile (or modern project management methodo-
logies) has less requirements. What methodology choose? Depends.

2 Framework vs. Standard vs. Methodology

It is important to understand what the word Framework, Standard and Methodology
means to better understand different Traditional Project Management available
“flavours”.

Standard
Dictionary definition of Standard:

Something used as a measure, norm, or model in comparative evaluations”

A Standard is a set of rules or norm that an organization define and introduces to
drive internal work. This means that employees must to follow. Normally the term
‘standard’ refers to a document (or set of documents) that organization establishes

Zhttp://oxforddictionaries.com/definition/english/standard
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for others to use. For example, there are quality standards, engineering standards,
coding standards, and standards for many areas of practice.

In addition, countries can establish “national standards” that must be applied inside
the state or nation. For project management standards, many organizations publish
standards. These include:

e PMI publishes the PMBOK® Guide along with other standards
¢ UK Government has PRINCE2 as a Methodology
» IPMA publishes their IPMA Competence Baseline

For project management, there are no laws that govern the use of standards or
what standard to use so one can use them or not.

Framework
Dictionary definition: “a basic structure underlying a system, concept, or text
The words ‘Framework’ and ‘Guide’ are used as the same meaning: A Frame-
work is a general guideline that an organization can adopt. The Framework
identifies components that establish rules for a determinate environment. For
example, PMBOK Guide is composed by many components such as processes
and knowledge areas, project life cycle, stakeholders, project organizations, and
other topics. In this way PMBOK describes guidelines on how to develop a WBS, a
scope statement, a project plan, a stakeholder management plan; PMI defines the
PMBOK Guide as a “framework” for managing a projects.
Other examples: ISO 31000 offers a framework for managing organizational
risks. IPMA offers us with a Competence Framework.

» 3

Methodology
Dictionary definition: “a system of methods used in a particular area of study or
activity”™*

Methodology means there has a certain way to do something, like systematic
process. A common project management methodology follows a project life cycle
or something like that.

PRINCE?2 is a Standard Methodology.
SUKAD developed a methodology that we call CAM2P™ (The Customizable and
Adaptable Methodology for Managing Projects™).

Usually project management methodologies are custom built for specific organi-
zation. For example in telecom, a famous methodology is PROPS-C (Ericsson) or
in avionics a famous methodology was DOD-STD-2167A.

*http://oxforddictionaries.com/definition/english/framework
*http://oxforddictionaries.com/definition/english/methodology
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In the context of this chapter, we identify as “Project Management Methodol-
ogy” both framework adapted for a specific organization and Standard that the
organization applies to its project.

3 Methodology Structure in Traditional Project
Management Methodology

A “Project Management Methodology” provides the context of planning, executing
and delivering projects of any size and type. PM Methodology focuses on the
realization of project objectives (in PMBOK project charter) using a methodo-
logical approach. If something change, the Project manager acts to maintain project
objectives: change is the core aspect that should be managed. PM framework
identifies and defines how to best manage change and methodology defines how
to implement change in terms of time, cost and quality.

In traditional Project Management environment, managing projects means
describing and performing the activities required to meet the specific objectives
of making change.

For example, writing a book can be considered “a project” in which the objective
is to write a book. This objective can be fulfilled by a series of activities, including
defining the topic, collecting material, creating a draft, typing, proofreading, others.
So in terms of project management, the author needs to define and then complete all
the necessary activities in order to write a book.

In general, a Project Management context is a structured collection of all rules
and knowledge on how to make change using a “method”. Methodology does not
describe an algorithm or formula project but provides an overview of various and
different methods, rules, processes and standards to manage a project.

Traditional Project Management Method has a typical structure that can be
found in most diffuses methodologies.

In particularly the basic schema of Traditional Project management can be
presented a management hierarchical structure (Fig. 2).

eHigher level approach

, : MethOdOIOgy «Management general rules and

y assumptions

*Management expected steps

i
; 7/ LlfecyCIe Stages eProject management structure

eAppliceble Process group definition

[/ Process & Process Group «Applicable Process identification &

| description

eTasks needed to implement required

Tasks & Activities processes

e Activities required to perform tasks

Fig. 2 Traditional project management hierachical decomposition
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4 Traditional Project Management Method Overview

We can identify some common aspects to the traditional Project Management
methodology, that can be summarized in 7 “common aspects” that try to guarantee
project control and the respect of time, scope, cost, risk

The common aspects of traditional project management methodology are the
following:

. Project concept and start

. Project analysis and feasibility

. Project design and staffing

. Project execution

. Project verification and validation
. Project product training

. Project post deployment

~N N RN

4.1 Project Concept and Start

This is the first step for every project. As known, a project is required when
something happens into an organization. Normally a project (or a number of
projects) is needed to gain objectives or to modify situations no more compliant
to organization mission.

In most cases, the “concept” of a Project is represented by the “business plan” or
“Statement of Work™ or “Business case” as called for example in Prince?2.

Wikipedia definition of Business Plan: “A business plan is a formal statement of
business goals, reasons they are attainable, and plans for reaching them. It may also
contain background information about the organization or team attempting to reach
those goals.”

Wikipedia definition of Statement of Work: “A Statement of Work (SOW) is a
document, routinely employed in the field of project management, which defines
project-specific activities, deliverables and their respective timelines, all of which
form a contractual obligation upon the vendor, in providing services to the client".®

This means that Business plan contains all the informations required to start a
project. Many Traditional Project Management Methodologies does not consider
this step as part of the project that starts after the project charter that defines the
project content.

DELIVERABLES Project charter in PMI (plan, costs, deliverables, high
level plan) or Project Initiation Document (Project
Goals, Scope, Project Organization, Business Case,

5https://en.wikipedia.org/wiki/Businessfplan
Shttps://en.wikipedia.org/wiki/Statement_of_work
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Constraints, Stakeholders, Risks, Project Controls,
Reporting frameworks, PID Sign Off, Summary) in
Prince2.
Project Concept
The project concept roughly define the project objectives and scope and prepare the
scenario for project start. This concept is discussed with organization key people or
with customer to understand what they want. Normally who is in charge for Project
concept prepare an agenda and presentation materials and share all of it with the
customer (in general stakeholders) discussing about project scenario and objectives
trying to clarify in the better way any aspect of possible project.

Project Start

When preliminary phase is closed, once proceeded with project start (also called
project kick off) to show to all involved people what is the project, its objectives,
scope, timing, cost.

Normally the Project Manager, calls for a meeting and share project contents
with the customer to incorporate feedback and address any additional information
or needs they may have.

Face-to-face meeting are usually recommended, but if logistics and/or costs are
problem, then a conference call should serve the purpose. For project start session,
is better to address these items:

SOW Discussion

SOW (Statement of Work) is a high-level overview of Work that the project should
address: the SOW should be defined with the customer. During the SOW discus-
sion, any issues, gaps, concerns, etc. should be noted so that they can be addressed
either during the next phase of the project or noted as potential risks.

Review Project Phases

This item aims to tell the customer how the Project Manager, will run the project,
how each phase will happen and what the expectations and deliverables are for each
phase as they pertain to this specific project.

Identify the Project Team

This item aims to identify people involved to the project. Depending of the size of
the project, for some of the roles there will be no name but only a role, in the same
way many of the resources will not have been officially assigned yet, but the roles
and responsibilities for each role will be known.

Identify Issue, Change and Risk

This item addresses how risks and issues will be handled as well as how change and
change orders will be handled and executed on the project. This is very important to
properly carry out the project. If organization is big or if the project is complex, a
clear understanding about how manage Issue, Change and Risk (in other words
project scheduling and rescheduling) will speed-up project execution.



10 E. Masciadra

High-Level Project Plan

An high level project plan is defined, identifying milestones, deliverables, and
timeframe as well major activities. This plan shall be reviewed with project
sponsor, stakeholders or within an organization discussed with top management.

4.2 Project Analysis and Feasibility

Normally, Project sponsor or in general stakeholders have performed some study
and requirements analysis to define the objective of the project, its scope, cost,
time, etc.

The Project analysis and feasibility aims to define details of the project and
confirm or not the result of project concept and start described in the previous
phase. This phase delivers at first the Business Requirements Document (BRD)’
that should require a formal customer signoff. Without the customer signoff, the
Project Manager could be trying to better define the project scope. The project
analysis and feasibility establish also a common understanding of the project scope
and requirements. In this phase can be produced other documents such as Func-
tional Requirements Document (FRD)® or Requirements Specification Document
(RSD) that can complete the project feasibility.

The Business Requirements Document contains informations required to gener-
ate other detailed documents (if requested) and is the primary input for the next
phase (Project planning and staffing). It is very important that project team should
understand every aspect of the business requirements and meetings with project
sponsor should be carried out periodically to be shure that business requirements
are clear to project team. Depending on items discussed for each meeting the
project sponsor and the Subject Matter Experts for relevant business areas shall
be involved. It is important that the business processes and requirements can be
discussed in detail and finalized.

A periodic status reports and a formal project status meetings begin with the
analysis and feasibility phase and continue throughout the rest of the project. Issues
and risks are re-examined and re-assessed throughout the analysis and feasibility
phase and documented as part of the status report in the form of a risk register or
issues list. Project analysis and feasibility Phase Deliverables list should be:

» Business Requirements Document (BRD)
¢ Project Status Reports

e Project Schedule

¢ Revised Risk/Issues List

» Recurrent Project Status Meetings

"https://en.wikipedia.org/wiki/Business_requirements
8https://en.wikipedia.org/wiki/Functional _requirement
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4.3 Project Staffing and Design

There are a number of factors to consider to carry out the Project design and
staffing, the most important should be the project size, scope, duration, budget,
objectives. These factors are common for any project but there are other factor that
are unique for a project. One of them is the corporate approach to project and its
governance that influence massively project approach.

Design a project is the task required to understand how project team must be
organized and properly staffed to be able to execute the next phase. A staff is
required in order to execute work, tasks and activities to meet project plan and
deadlines. If you are a project manager, you need to have an adequate staff for
executing your project activities.

To properly staff the project, is important to understand the purpose of the
project. First, PM needs to understand the business goals (BRD) for the project
and other related objectives. Without this understanding, PM may not be able to
staff the best resources for the project.

PM has to spend some time thinking about project purpose and then try to
understand the related staffing requirements. This means to understand also differ-
ent skills required for project execution, in order to understand what kind of staff is
required.

¢ Size of the project

« Budget for the project

o Identify customer priprities
* Project plan

* Project staffing

Once the staffing is complete then the Project Design phase is ready to begin.
Normally the design phase is strictly connected with staffing phase but logically can
be considered separated and in sequence. The goal of the Design phase is to produce
and signoff the Functional Design Document (FDD).

The Design phase mainly consists to understand and translate in “design
requirements” the contents of Business Requirements Document. Project Manager
and Business Analyst and project team shall carry out this activity. One or more
Project team people may be involved depending on the complexity of the project.
Important stakeholder of design phase is also the customer that represent the
“consumer” of project output. Key things that the Project Manager and Business
Analyst will need to address into the Design phase with the customer in preparation
for producing a solid Functional Design Document are:

« Functional specifications

* Reporting requirements

» Project constraints requirements
¢ Project Standard application

e Security (if applicable)



12 E. Masciadra

This list can vary greatly depending on the type of project, the demands of the
customer and the size of the project. Status reports and formal project status
meetings shall be done on regular basis throughout the Design phase. Issues and
project risks must be revisited and re-assessed throughout the Design phase and
documented as part of the periodic status report or as an addendum to the same
report in the form of a risk register or issues list.

The Design phase shall identify the team members who will be involved in the
Development effort in the next phase should be identified and assigned to the
project team.

The Functional Design Document is very important because it is the basis for
peer review on the delivery team side as this is truly the working document going
forward for the project. The Business Analist is the primary author of the Functional
Design Document, but it should be reviewed and approved by the Project Manager
and review by project team leader assigned to the project. Once it has the delivery
team stamp of approval, the Functional Design Document is delivered to the
customer for review and ideally a swift signoff, though it is more likely to go
through some iterations of revision prior to a final agreement and signature.

Design Phase Deliverables:

« Functional Design Document (FDD)

» Revised Project Schedule (revised as needed)

» Revised Risk/Issues List

¢ Perodic Project Status Reports

e Periodic Project Status Meeting reports

* Assignment of project team members and other support personnel

4.4 Project Development

The phase can start when the Functional Design Document and Revised Project
Schedule are available. Normally the Project development phase initiate when the
first draft of the documents is available, the risk is represented by changes in
Functional Design Document and Revised Project Schedule.

The project development phase is the core phase of project and represent the
bigger effort during the project. The phase can be splitted in the following steps:

¢ Project Development Kickoff meeting

* Project plan development and review (on-going)
» Revised Project schedule (on-going)

* Project development

« Periodic project status meetings (on-going)

* Project Revised risks/issues list (on-going)

To carry out the phase is better to adopt an Iterative development process with
meetings with stakeholders and demos on project development progress to
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stakeholders. The purpose of iterative development ensure that the developed solu-
tion meets client needs and expectations, identify scope issues as they arise, provide
an opportunity for change order work/additional revenue in a timely manner and
make the customer feel involved in development and continually aware of progress.

During project development phase project team, Business Analys, customer, and
other vendor-side support personnel can turn away a Project Manager. Having a
good project schedule pan and keeping a good check on project schedule is very
important. It must be part of the periodic status report, the periodic status meetings
to check the project schedule and have a good communication about what happens
daily on the project. Management of the schedule is particular critical when project
gets into the Development phase because of potential change orders, project
reviews and feedback from the customer.

Two main deliverables shall be produced by the project development phase:

e The Technical Design Document (TDD)
* Project plan (on-going)

Other deliverables can be present depending on the complexity of the project.
The project plan shall be discussed with customer to agree major milestone and
project deliverables. This may make it easier for future system changes by the
customer, or the vendor or it may be a document that helps the customer during
future upgrades.

During the phase are important periodic status reports and formal periodic
project status meetings continue throughout the Development phase. Issues and
risks are revisited and re-assessed throughout the Development phase and continue
to be a review item during the periodic status meetings.

4.5 Project Verification and Validation

At this point the project outputs are available now we have built something which

should matches the customer’s requirements and we’re ready for system verifi-

cation & validation before moving on to the customer side User Acceptance.
Preparation for verification and validation consists of some activities:

» The verification and validation Approach: sets the scope of system verification
and validation, the overall strategy to be adopted, the activities to be completed,
the general resources required and the methods and processes to be used to check
the Project output. It also details the activities, dependencies and effort required
to conduct the verification and validation procedure.

e Test or QA Plan (deliverable): details the activities, dependencies and effort
required to conduct the System verification and validation and acceptance by
customer.

» Verification Conditions/Cases documents the tests to be applied, the coverage
and the expected results.
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Customer needs Acceptance

| Project concept & start | testing

| Project analysis & feasibility | Requirements System Testing

| Project design and staffing | Design Integration
testing

| Project execution |

Unit testing

Fig. 3 Traditional project management acceptance test mapping

System Testing

Led by the project team who may have worked on the project, project deliverable
must undergo testing in preparation for User Acceptance Test by the customer. All
parts must be verified against the Business Requirements Document, Functional
Design Document, and verification and validation. All project aspects must be
tested to ensure that overall system will works as expected. If under specific stan-
dard, project verification and validation shall be done under standard rules and
procedure. In this case, depending the project complexity, a specific document
indicating limits, expected results and constraints shall be written.

User Acceptance °
Wikipedia definition of acceptance testing: “Acceptance testing is also known as
user acceptance testing (UAT), end-user testing, operational acceptance testing
(OAT) or field (acceptance) testing. A smoke test may be used as an acceptance
test prior to introducing a build of software to the main testing process.”

In other word is a process of verifying that a solution works for the user.

Each User acceptance test can be mapped to project phases. For example
software development project can be mapped to project phases as shown in the
Fig. 3.

“https://en.wikipedia.org/wiki/Acceptance_testing
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Signoff
Once the customer (project sponsor) is satisfied with the project delivered products
the Project Manager have to obtain an official signoff of the system. This is critical
to ensure success and scope maintenance going forward.

Verification and validation Phase Deliverables:

¢ Developed system

» User Acceptance signoff

» Revised Project Schedule (revised periodically as needed)
* Revised Risk/Issues List

» Periodic Project Status Reports

e Periodic Project Status Meetings

* Weekly project status meetings

4.6 Project Product Training Phase

This phase allows sales persons and customer to understand how to use the project
products. The importance of the training depend on the project product complexity.
Depending of the organization practice to consider this phase part of the project.
Training is available in a number of formats including Classroom, workshop and
tutorial formats. The key things that need to happen during the Training phase are:

* Develop of a Training Plan
« Develop of training materials
e Delivery of training

Training Plan and Training Materials

Develop of a Training Plan and training materials normally starts during the User
Acceptance Testing activities. At that point, project products are developed by the
delivery team. Therefore, the delivery team can begin the task of putting together
the Training Plan and training materials based on what needs the customer has for
training.

Delivery of Training

The Delivery of Training Depends on the size of the attended users, there needs to
be decisions about who is being trained and the materials must be tailored for the
audience. If the number of user attendee is small, then it may be practical to train
nearly everyone on the developed system. If the number of user attendee is high, is
recommended a different approach such as training sessions. The materials for
those training sessions will need to be developed by the project team.

Deliverables

e Training plan

e Training materials

¢ Revised issues/risks lists
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4.7 Post Deployment Phase

Post deployment Project Phase is the last phase that can be considered as part of a
project. If the organization does not consider this phase as part of a project, the
project itself must analyse and think about the post deployment implications.
Warranty and after selling assistance is part of the product and must be considered
during project analysis and execution.

Lesson learned is part of traditional project management and “user experience”
is a big test for project output and a good source of information to do best next
project. There are several ways to collect informations: the most useful is using
trouble ticketing. This technique if well staffed should provide you with a great
tracking mechanism and should provide your customer with solid support.

Once the agreed upon Post-Deployment support is complete, train the customer
on your ticket submission system or ensure they have direct phone access to tech
support. You’ll also need to bring tech support up to speed on the customer-side
project team or production contacts and provide them with any relevant information
that came out of the project that will help them going forward to provide the best
support possible to the customer. If you’ve produced a Communications Plan for
this project, this is a great time to update it with post-implementation contact
information on both sides of the project and re-distribute.

Deliverables

« Post go-live period support by the current delivery team

¢ Lessons Learned documented and delivered to delivery team, customer team,
and support team

5 Traditional Project Management Methodologies
Examples

There are a lot of traditional project management methodologies some of them are
known and used, other specific for some application other developed by organi-
zations. In this context we will consider only the most popular methodologies.

5.1 PMI-PMBOK

From Project Management Institute web site:

“The PMBOK® Guide—Fifth Edition is the preeminent global standard for
project management. It provides project managers with the fundamental practices
needed to achieve organizational results and excellence in the practice of project
management.
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Like previous editions, this standard presents generally recognized good prac-
tices and reflects continually evolving knowledge.”"”

The Project Management Institute (PMI) was founded in 1969 by James
R. Snyder, Eric Jenett, J. Gordon Davis, E.A. “Ned” Engman and Susan Gallagher.

Their aim was to define standards for project management, defining and improv-
ing the way projects are managed, and to provide the growing number of project
managers the opportunity to exchange knowledge and educate themselves in the
disciplines of project management.

PMI has been recognized by the American National Standards Institute (ANSI)
as an accredited standards developer. The methodology is described in the Guide to
the Project Management Body of Knowledge (PMBOK Guide). The standard was
published in 1987 to standardize the information and practices of project manage-
ment that are generally accepted as good practice by the community of project
managers.

A Guide to the Project Management Body of Knowledge, (PMBOK® Guide)
Fifth Edition is the last edition of the methodology. It defines the ‘“Project Manage-
ment Process Groups and Knowledge Areas Mapping” matrix, found in Table 3.1
on page 61. This table maps the 47 processes of project management to their
corresponding Knowledge Areas, as well as to their corresponding Process Groups.

A Process of Project Management

As known, a process is a way of transforming an input into an output using proven
tools and techniques. Good processes and proven practices are extremely important
for a project’s success. Processes are important to conduct the project in the right
direction; they can also help minimize risks and uncertainty among the project
manager and the project stakeholders and can help drive project from start to finish.
The PMBOK Guide identifies 47 processes of project management that are instru-
mental to project success.

Knowledge Areas
A Knowledge Area is made up of a set of processes, each with inputs, tools and
techniques, and outputs. These processes allows project manager and project team
to conduct the project to success. Thus, the Knowledge Areas are formed by
grouping the 47 processes of project management into specialized and focused
areas. Knowledge Areas also assume specific skills and experience in order to
accomplish project goals.

The PMBOK Guide version 5 identifies ten Knowledge Areas, each of which
includes a detailed description of the processes associated with that area. These
Knowledge Areas are

¢ Project Integration Management
* Project Scope Management

"http://www.pmi.org/PMBOK-Guide-and-Standards/pmbok-guide.aspx
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¢ Project Time Management

* Project Cost Management

¢ Project Quality Management

¢ Project Human Resource Management
* Project Communications Management
¢ Project Risk Management

* Project Procurement Management

* Project Stakeholders Management

Process Groups
The 47 processes of project management are also grouped into five categories:

. Initiating

. Planning

. Executing

. Monitoring and Controlling
. Closing

| I O R S R

These groupings represent the logical interactions between the individual pro-
cesses, that means that processes of the same process group have the same purpose.
In other words, the Process Groups keep together the project management activities
that are relevant to each project phase and provide a means for looking at best
practices within one Knowledge Area.

For example, in the Initiation Process Group, you’ll complete the individual
Initiation processes like defining scope, goals, deliverables, assumptions, limi-
tations, etc., that could be defined into the Project Charter. Within the Initiation
Process Group, you would also complete all activities and processes for identifying
project stakeholders. Similarly, processes required to track, review, and regulate the
progress and performance of the project are all included in the Monitoring and
Controlling Process Group. So, processes with a common goal or theme are
grouped together into a Process Group.

Knowledge Areas represent what the Project Manager needs to know (knowl-
edge in Project Management topics), while the Process Groups describe the actions
the Project Manager and project team needs to do (how to apply knowledge in
conducting a Project).

Every one of the 47 processes can be mapped to one Knowledge Area and one
Process Group, identifying the proven project management principles behind the
process, and at the same time providing the means to accomplish it.

5.2 PMBOK Guide and PMP

PMBOK defines a framework that helps project managers to run projects, providing
the fundamentals of Project Management as they apply to a wide range of projects.
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This recognized standard provides the tools and techniques to properly manage
project and deliver results.

e The PMBOK Guide 5th edition is organized in three main categories:
« Thirteen sections

¢ Five appendices

¢ A Glossary

The first two sections describe Project management framework, the third section
focuses on project management standards while other sections describes the
ten knowledge areas that represent the core of Project Management Institute
framework.

As a project manager, it is important to identify ways in which the process
groups interact with each other through the life of the current project and to be able
to identify processes that are applicable to your project. Not all processes are
applicable to the project. It depends from size, scope, environment, etc.

Project Management Institute provide also the Project Management Professional
(PMP)® certification. Details and more informations about preparation and Exam
can be found on PMI website.

6 Prince2

PRINCE (PRojects IN Controlled Environments) was established by the Central
Computer and Telecommunications Agency (now referred to as the Office of
Government Commerce) in UK. It has since become a very commonly used project
management method in all parts of the world and has therefore proven to be highly
effective in various respects.

The method also helps Project Manager to identify and assign roles to the
different project members of the team. Over the years, there have been a number
of positive case studies of projects that have used PRINCE2 project management
methodology.

This method addresses the various aspects that need to be managed in any given
project.

As stated in Prince? official site'' there are 7 processes:

« Starting up a project (SU)
 Initiating a project (IP)

¢ Directing a project (DP)

» Controlling a stage (CS)

e Managing product delivery (MP)
e Managing stage boundaries (SB)
* Closing a project (CP) (Fig. 4)

1 https://www.prince2.com/eur/prince2-processes
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Fig. 4 Prince2 standard mapping

Differently from Project Management Institute Approach, a project can be called
a “PRINCE?2 project” only if the seven principles shown in the above diagram must
be applied. This means that PRINCE2 is a standard and not a framework. The seven
principles application will show how well the project is being carried out using this
particular project management method. If adherence to these principles is not
carefully tracked from the inception of the project through to the end, there is a
high chance that the project will fail entirely.

Finally, with regard to the project environment, it’s important to know that this
project management method is not rigid. Changes can be made based on how big
the project is, and the requirements and objectives of each organization. PRINCE2
offer this flexibility for the project and this is one of the reasons why PRINCE?2 is
quite popular among the project managers.

7 Six Sigma

The method of Six Sigma was originally developed by Motorola to improve its
production processes by eliminating defects (defined as “non-conformity of a
product or service to its specifications”). Today Six Sigma is one of the most
popular project management methodology for ensuring the accuracy and speed of
a process’s implementation through eliminating or minimizing waste.

Six Sigma is not just another project management initiative or process improve-
ment programme. Six Sigma is not just a new term for project management nor is it
a mere repackaging of old concepts. It is more than that because it is a robust
continuous improvement strategy and process that includes cultural and statistical
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methodologies. Six Sigma is complementary with existing project management
programmes and standards but differs in significant ways. Both disciplines seek to
reduce failures, prevent defects, control costs and schedules, and manage risk.
Generally, professional project management attempts to achieve these goals by
encouraging best practices on a project-by-project basis, often through the mecha-
nism of a project office that promulgates policy, provides templates and advice,
promotes appropriate use of tools such as critical path method, and perhaps per-
forms periodic project reviews.

Six Sigma was created in 1986 as a statistically-based method to reduce vari-
ation in electronic manufacturing processes in Motorola Inc in the USA.

From Motorola point of view Six Sigma'?

...Six Sigma has evolved over the last two decades and so has its definition. Six Sigma has
literal, conceptual, and practical definitions. At Motorola University (Motorola’s Six Sigma
training and consultancy division), we think about Six Sigma at three different levels:

* As ametric

* As a methodology

* As a management system

Essentially, Six Sigma is all three at the same time.

Sigma, o, is a letter in the Greek alphabet used by statisticians to measure the vari-
ability in a data set. In Six Sigma these data sets normally consist or process per-
formance metrics. From process point of view, a company’s performance is
measured by the sigma level of their business processes.

Six Sigma, as project methodology, requires that team leaders and teams to take
responsibility for implementing the Six Sigma processes. The methodology focuses
on the use of the measurement and improvement tools, and in communications
and relationship skills, required to identify and serve the needs of the internal
and external customers and suppliers that form the critical processes of the
organization.

Six Sigma terminology uses specific names for elements within the model, for
example ‘Black Belts’ and ‘Green Belts’, which denote people with different
levels of expertise in Six Sigma method, and different responsibilities, for
implementing it. Six Sigma teams and Six Sigma team leaders use a vast number
of tools at each stage of Six Sigma implementation to define, measure, analyse
and control variation in process quality, and to manage people, teams and
communications.

To properly implement Six Sigma project management methodology, first the
executive team has to decide the strategy and on that base should identify the
essential processes necessary to meet customer expectations. A team of managers
(‘Black Belts’) who ‘own’ these processes is responsible for:

12© Copyright 1994-2005 Motorola, Inc.
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 identify and understand the processes in detail,
¢ understand the levels of quality that customers expect,
« measure the effectiveness and efficiency of each process performance

This means that understanding and then improving the most important ‘delivery-
chain’ processes will increase efficiency, customer satisfaction, competitive advan-
tage, and profitability.

Six sigma uses DMAIC process elements to to improve its processes perfor-
mance. In particular DMAIC is achronym for

e D—Define opportunity

¢ M—Measure performance
¢ A—Analyse opportunity

e I—Improve performance

¢ C—~Control performance

Figure 5 show the DMAIC Six Sigma method for project management.

Motorola emphasizes that in order for Six Sigma to achieve ‘breakthrough
improvements’ that are sustainable over time, Six Sigma’s ‘process metrics’ and
‘structured methodology’ must be extended and applied to ‘improvement oppor-
tunities’ that are directly linked to ‘organizational strategy’.

Six Sigma leaders will work with teams to understand, analyse and measure the
performance of the critical processes. Measurement is typically focused on tech-
nical interpretations of number (normally percentages) of non conformities, and a
detailed analysis of processes, involving organizational structures and flow-charts.

Other tools for performance measurement and analysis can be used depending
on “what” to be measured and analysed. Six Sigma does not identify specifically
what analytical methods must be used. The organization and in particular the team
leaders decide what tool is better to adopt. Any analytical tool can be included
within Six Sigma implementation.

Define Measure
RDekeloplalsion «Collect data on
for the st processes defects
O [l *Review processes e S for processes
. z'::::;:;d data to identify e improvement
stakeholders R . process failure or eTrain project team
needs ande SRS inefficiencies e Track processes
e ¢ Estimate sigma level o Classify potential performances
requirements e Develop process causes and collect *Realize plans and * Modify standard
map more data measure procedures
«Qualify cause- improvements «Summarize
effect relations obtained results
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8 The Pros and Cons of the Methodology

A project management methodology must be selected over many factors, the project
context (both internal and external), the project type (i.e. for Software development
project is suggested to use Agile methodologies instead traditional ones), in military
context is better to use predefined methods or imposed project methods, and so on.

The correct methodology must help the project team to divide the project into
different stages making it easy to manage and to help the project team to remain
focused and deliver a quality outcome. The most important of all benefits is that it
improves communication between all members of the team and also between the
team and stakeholders, giving the team more control of the project. It also gives the
stakeholder a chance to have a say when it comes to decision making as they are
always kept informed by reports at regular intervals.

Users of PMI guide observe that it has more substantial frameworks for contract
and scope management and other aspects. The PMBOK is a more generalist
document in that it recognizes that life cycles and organization structures can
vary by industry sector and organizational culture. It therefore provides more
general guidance and covers more techniques than PRINCE2 particularly in the
areas of costs and cost control, human resources, team development, procurement
and solicitation. It must be stressed that as it is ‘A Guide to the PMBOK" it also
references further external publications and sources of information.

The flexibility of PRINCE2 allows these changes to be made run-time. Although
there can be some implications and issues to the project schedule when certain
changes are done run-time, PRINCE2 offers some of the best practices to minimize
the impact.

Your team will also learn to save a lot of time and be more economical when it
comes to the use of assets and various other resources, thereby ensuring that you are
also able to cut down on costs a great deal.

When it comes to disadvantages, PRNCE2 does not offer the level of flexibility
offered by some of the modern project management methodologies. Since project
management, especially in software industry, has grown to a different level,
PRINCE2 may find difficulties in catering some of the modern project management
needs.
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Abstract

The purpose of this chapter is to investigate how knowledge management
(KM) aspects can be combined with project management (PM) discipline to
improve project success rates and thus the quality of the final product. Several
knowledge management and project management integration models are exam-
ined, and main findings show that the key factor of success lies in knowledge
sharing and continuous learning activities throughout whole project develop-
ment process. But to establish good knowledge sharing culture, project based
organizations need to have barrier free environment, in context of transfer of
lessons learned, social communicatoin, and project managers who hoard their
knowledge. In addition, the chapter also discovers how other concepts like intel-
lectual capital (IC), can nicely fiit the fusion of project management and knowl-
edge management.

1 Introduction

Project management and knowledge management are widely used as standalone
disciplines. However when merged together they become a powerful tool for
organizations to compete with their competitors in a dynamic market.

Project management needs to ensure project success that organizations need, and
it needs to deliver the final product in the shortest period of time possible having
limited budgets. For that reason, reusing of existing knowledge among different
phases of development process, discovering what kind of knowledge project teams
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need, knowledge sharing, and similar knolwedge management activities, signifi-
cally help project managers to keep the project on the right track.

For the purpose of discovering ways to effectively merge these two disciplines,
this section examines proposed theorethical and conceptual models proposed by
Yeong and Lim (2010), Handzic and Durmic (2015), and Polyaninova (2011).

Project based organizations, which are in focus in this section, can be defined as
organizations in which the majority of products are made against bespoke designs
for customers. These types of organizations can be: (i) stand-alone companies that
make products for external customers, (ii) subsidiaries of larger firms that produce
for internal or external customers, or (iii) consortiums of organizations that collabo-
rate to serve third parties (Sandhu and Gunasekaran 2004; Turner and Keegan 1999;
Ajmal and Koskinen 2008). When referring to project based organization, authors
also use terms like project organization and project environment.

2 Integrated KM-PM Model by Yeong and Lim (2010)

When defining knowledge management, Yeong and Lim (2010) rely on definition
given by Bollinger and Smith (2001), who acknowledge knowledge management as
a resource in terms of what the organization knows about customers, products and
processes, and resides in databases or is gained through the sharing of experiences
and best practices both internally and externally.

On the other side, one of definition approaches for project and project manage-
ment they adapt in their work, comes from the Project Management Association of
Japan (PMAJ). According to the PMAJ’s Project and Program Management guide
(P2M), “project refers to a value creation undertaking based on a specific, which is
completed in a given or agreed time frame and under constraints, including
resources and external circumstances” (Ohara 2005). The PMAJ defines project
management as “‘the professional capability to deliver, with due diligence, a project
product that fulfils a given mission, by organizing a dedicated project team,
effectively combining the most appropriate technical and managerial methods
and techniques and devising the most efficient and effective work breakdown and
implementation routes” (Ohara 2005; Yeong and Lim 2010).

Prior to proposing their own view of integrated model of project management
and knowledge management with the aim of improving project success in organi-
zations, Yeong and Lim (2010) explored the contribution of other authors to the
contemporary literature.

2.1 Project Knowledge Sharing Contribution to Project Success

Yeong and Lim (2010) find that Ismail et al. (2009) focuse their research on the
significance of knowledge sharing in project environments.

The starting point for the model creation in their work was Nonaka’s Knowledge
Conversion Model, known as the SECI model.
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Fig. 1 Theorethical framework for project sharing contribution to project by Ismail et al. (2009)

Among all four parts of the model, representing organizational knowledge acti-
vities, Ismail et al. (2009) found that socialization of tacit knowledge was the most
frequent gap in project environments, given the least attention and effort (Yeong
and Lim 2010). With the aim of fulfiling this gap, Ismail et al. (2009) proposed a
theoretical framework for project knowledge sharing contribution to project suc-
cess, presented in Fig. 1.

The proposed model suggests that there are significant relationships between
effective project knowledge sharing practice and project success. In more details, it
indicates that providing appropriate motivators and removing relevant inhibitors to
sharing knowledge and experience would result in more efficient and effective
sharing of knowledge in projects which, in turn, would lead to an increased proba-
bility of project success. In this regard, ensuring when and how tacit and explicit
knowledge is shared is essential for enhancing project success, where project
success stands for achieving the project objectives and goals on scope, time, budget,
accepted quality and satisfaction of stakeholders (Ismail et al. 2009).

The support for findings of Ismail et al. (2009) can also be found in the work of
Lierni and Ribiere (2008) and Wiewiora et al. (2009).

Lierni and Ribiere (2008) claim that in project environments, knowledge comes
primarily from explicit knowledge sources, but project managers could also
strongly benefit from sharing and codifying tacit knowledge associated with the
management of former projects. In this respect, they suggest following knowledge
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management practices to project managers: Shared Repository of Project Artefacts;
Lessons Learned and Best Practices Repositories; and Document and Content
Management Systems (Yeong and Lim 2010).

The research of Wiewiora et al. (2009) wasn’t discussed by Yeong and
Lim (2010), but authors of this book find it as a nice confirmation of the model
proposed by Ismail et al. (2009).

Wiewiora et al. (2009) carried out an empirical study on barriers to effective
knowledge transfer in project based organizations. The need for a study on that
topic was recognized in works of Desouza and Evaristo (2006) and Landaeta
(2008). They state that project based organizations face serious knowledge needs
in their projects, and tend to repeat the same mistakes too often because of the lack
of effective knowledge transfer which could potentially be found in other projects
within the same organization. Carrillo (2005) also says that despite a project’s uni-
queness, project experiences can be reused in other projects, providing valuable
lessons. So, it is important to share knowledge across projects in order to avoid
unnecessary reinventions of what has been already done and decrease chances for
failure in that way.

Wiewiora et al. (2009) classified detected barriers to effective knowledge trans-
fer into three categories:

— Barriers related to inter-project transfer of lessons learned, where collection of
lessons learned almost never occurs, or if it does, it occurs periodically rather
than throughout the performance, which causes important information to be
missed or forgotten.

— Barriers related to social communication, where lack of links between project
teams results in lack of knowledge sharing between them. A very big barrier in
this aspect can also be a negative atmosphere created in project based organi-
zations which makes employees unwelcome to share bad experiences. However,
most interviewees agreed that social communication is the most effective way to
share valuable knowledge and information.

— Barriers related to project manager, which mainly include situations when
project managers hoard their knowledge, as they view it as a potential threat
for them in the future.

In all three categories the biggest recognized barrier was lack of time, in terms of
keeping focus on the final delivery rather than on knowledge transfer activities
which could speed up the process.

When discussing the issue of knowledge transfer in project based organizations,
Ajmal and Koskinen (2008) emphasize that organizational culture is very often an
obstacle to such activities. They say that while knowledge management is of crucial
importance for project management, it fails due to cultural factors, rather than
technological oversights.
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2.2

With the aim of creating a corresponding model, Owen (2008) focuses her research
on analysing the significance of knowledge reuse and continuous learning for
project management. With the aim of adding another aspect to the topic, she
extended the project management to programme management, relying on detail
that knowledge management has been recognized as critical success factor for both

project and programme management.
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Fig. 2 Integrated KM and project/program management model by Owen (2008)
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Owen (2008) starts from validated opinion that creation, reuse and transfer of
knowledge can improve project management capabilities resulting in continuous
learning, and provides a structure to link project/program management to knowl-
edge management, mutually exploiting both (Fig. 2). In this aspect, Owen (2008)
defines a project as a task where knowledge is created as a result of activities that
are carried out by project teams.

Owen’s framework suggests that project team members should be able to con-
ceptualize the taks, reuse and apply the past knowledge and experiences supported
by a knowledge management system. The framework shows how knowledge is
developed at the task level which is embedded into the project methodology in the
project environment and eventually improves the capability of an organization.
Owen suggests that knowledge is embedded throughout the project lifecycle at both
tactic and explicit levels. Tacit knowledge is captured and reused at the project level
in the form of personal knowledge contributed by the project team members, while
explicit knowledge is reused in terms of project documentation captured during the
project lifecycle. The framework proposed by Owen uses the concept of recursive-
ness and extending the project to the program level, where the program is, by defi-
nition given by PMI (2008), a group of projects managed together allowing added
benefit and control which would not normally be achieved from managing the
projects individually (Yeong and Lim 2010).

As a conclusion, Owen highlights that in order for an organization to deliver
successful projects, continuous learning needs to occur to improve its capability.
Continuous learning can be derived in terms of developing guidelines for creating,
sharing, and reusing knowledge in a project management environment, thus inte-
grating knowledge management practices with project/program management
(Yeong and Lim 2010).

23 Knowledge About Project Risk as a Contribution to Project
Success

Gudi and Becerra-Fernandez (2006) deal with the significance of project complex-
ity in integraiton of project management and knowledge management. Further-
more, their research was driven by the motivation to reduce risk and prevent failures
during the development of complex systems and focus on the dynamic aspects of
project management using knowledge management. They claim that the knowledge
about risk assesment and nature of risky systems directly influences the final project
success, so their intent was to identify knowledge management strategies, which
organizations could institute in project management practices to reduce risk of
failure and increase the chance of project success (Yeong and Lim 2010).

The conceptual model of knowledge management in project management pro-
posed by Gudi and Becerra-Fernandez (2006) is predented in Fig. 3.

The model explains that project success is directly affected by project risk and
team adaption, both of them having factors that they depend on. External factors
like political and economic impacts, as well as the internal factors like the extent of
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Fig. 3 Role of KM in PM by Gudi and Becerra-Fernandez (2006)

innovation, complexity and coupling, are factors that have an impact on project risk
in complex project organizations. On the other hand, team adaption is influenced by
knowledge management mechanisms and technologies. For the purpose of the
model creation, project success is considered to be measured in terms of time,
budget and functionality (scope) (Gudi and Becerra-Fernandez (2006).

24 KM in PM: Conceptual Model

Based on knowledge derived from analysis of the three models, Yeong and Lim
(2010) proposed a theoretical framework with their view of how knowledge
management and project management should be merged with the aim of improving
project performance and ensuring project success.

They start their model with introducing three intervening factors that might
influence both project management and knowledge management, which, in turn,
influence the enhancement of project success. These factors are: (1) culture, (2) pro-
cess and (3) technology, and the additional support for defining them as input
factors for the model is found in earlier works of Lim and Turner.

In the study undertaken by Lim (2008), it was found that organizational culture,
knowledge management process and technology provide strong support for
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effective knowledge sharing, whose importance is highly by Ismail et al. (2009). On
the other side, Turner (2009), in his attempt to define factors that can speed up
delivery of new products, finds that change of organizational culture, the use of new
technologies, and process that focuses on the quality of projects’ deliverables, are
the most critical ones. He explains these factors as project management practices in
project based organizations Yeong and Lim (2010).

When discussing the organizational culture as a success factor of knowledge
management and project management, Turner (2009) focuses strictly on inter-
national projects. He finds the reasons for this approach in facts that differences
in langiages, leadership styles or methods of working may slow down the project
delivery, and therefore its success as well. He suggests that in order to accomodate
cultural differences from aspects of power distance, individualism, role of time,
masculinity, uncertainty avoidance, or consideration of detail, appropriate project
managers and project team members should be selected to participate in inter-
national project development (Turner 2009).

However, relying on the work of Kendra and Taplin (2004) that analyses all
types of project based organizations, and says that the alignment of organizational
cultural values with project management values enables the organization to suc-
cessfully adopt project management as a new work method for improved project
success, the framework of Yeong and Lim (2010) is created to be applicable to most
project environments and not only international.

When discussing the process factor, which affects project environments and, in
turn, project success in their proposed model, Yeong and Lim (2010) bring up two
versions of process, defined by PMI (2008) documentation:

— Process derived from the work of Henri Fayol: plan, organize, implement and
control.

— Process according to the PMBOK: initiate, plan, organize, execute, control and
close.

Considering a general definition of process as a valuable aspect in project envi-
ronment, which says that process is a structured set of activities designed to accom-
plish a specific organization’s objective, Yeong and Lim (2010) conclude that
notation of process is similar to phases of project lifecycle. Thus, they include it
in the model as one of key input factors.

Finally, reasons for including technology as a success factor in the model, are
confirmed by Kerzner (2009), who finds that good project management practices
emphasize a cooperative working relationship between the project manager and the
technical experts from the line management. In addition, Turner (2009) also claims
that good project management can be achieved by achieving a balance between the
different areas of technology as well as between technology and culture (people,
system and organization) (Yeong and Lim 2010).

Yeong and Lim (2010) also suggest that project managers should continuously
feedback and align existing knowledge from the repository and newly created
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knowledge from the projects to enhance project success, therefore they created a
link between project management and knowledge management factors as well.

Arguments for establishing this kind of link are found in the model proposed by
Owen (2008). Levin (2010) also emphasizes that knowledge management must be
embedded throughout the project management lifecycle, and that each project
should be built relying on knowledge assets continuously being developed in an
organization.

The final integrated model of project management and knowledge management,
proposed by Yeong and Lim (2010), is presented in the Fig. 4.

Project success measures include scope, time, cost, quality and values to organi-
zation and stakeholders, as proposed by Ismail et al. (2009).

Yeong and Lim (2010) conclude their research by stating that knowledge is
created via projects and continuous creation of innovative knowledge is essential
for the survival of organizations.

3 Integrated KM-IC-PM Model by Handzic and Durmic
(2015)

Handzic and Durmic (2015) agree with other researchers that a way to improve
project success and thus increase organizational competitiveness, is through inte-
gration of of knowledge management and project management aspects, but the
additional goal in the research they carried out was to add another dimension to
integration of these two disciplines.
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Given that intellectual capital refers primairly to intellectual material in its
various forms that drives growth and value creation for an organization Guthrie
(2001) and Handzic and Durmic (2015) found beneficial to add intellectual capital
aspects to their research. In this regard, they prposed a new conceptual model that
combines elements of each of knowledge management, intellectual capital and
project management into a single converged model. The model was created with
step-by-step approach, relying on the existing individual frameworks and concepts
of each of the three disciplines.

3.1 KM Model

Handzic and Durmic (2015) approach the process of creating the knowledge
management-project management-intellectual capital integrated model by ensuring
that all perspectives of knowledge management that exist in literature, are included
in consideration. In this respect, they discuss three types of strategies or schools of
knowledge management, referring to them as “generations”:

The first generation of KM can be described as technocratic (Earl 2001). It views
knowledge as an object and places emphasis on the role of information and
communication technologies in KM. The systems focus on formalized knowledge
bases in which the knowledge of human experts is made explicit so that they can be
used by non-expert workers. Knowledge directories and Yellow Pages of experts
allow other workers to locate those who have the knowledge they need more easily.
KM systems are designed to document knowledge processes and store best business
practices. Data captured in shared databases, data warehouses and document
management systems are used to support planning and decision making to meet
customers’ needs. Hahn and Subramani (2000) identify a number of issues and
challenges related to the utilization of information and communication technologies
for KM: the need to balance knowledge exploitation and exploration, overload and
useful content, additional workload and accurate content. There is also a need for
flexibility, evolutionary development and user acceptance of knowledge systems
(Handzic and Durmic 2015).

Second generation KM is orientated towards people and organizations. It
emphasizes knowledge as a competitive weapon and sees KM as a firm’s strategy.
Sveiby’s (1997) model of Intellectual Capital (IC) incorporates human capital as
one of the key knowledge assets from which organizations extract value. Other
assets include relational and structural capital. The essence of second generation
KM is the pooling of knowledge by networked employees and communities of
practice. It focuses on organizational structures and cultures that facilitate knowl-
edge sharing and pooling. It also considers physical spaces for greater facilitation of
knowledge exchange. These facilitators are reflected in the concept of “ba”
introduced by Nonaka and Konno (1998). These authors suggest that ba
(or place) acts as a promoter of the knowledge creation spiral proposed by Nonaka
(1998). In general, second generation KM models address issues of organizational
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culture and learning, change and risk management, and the support of communities
of practice (Handzic and Durmic 2015).

Third generation KM departs from the earlier held universalistic perspective on
KM by arguing that the effectiveness of a knowledge management practice depends
on the context in which the knowledge is being used. A number of researchers have
taken a contingent theoretical approach to KM and provided considerable empirical
support for the view (e.g. Hansen et al. 1999; Snowden 2002; Becerra-Fernandez
and Sabherwal 2001; Becerra-Fernandez et al. 2004). Among these, Snowden
(2002) holds an interesting position that a bureaucratic context is good as a training
environment, communities of practice encourage knowledge exchange through
socialization, informal contexts use stories and symbols to provide shared under-
standing, while innovative contexts require action and risk taking to impose order
on chaos (Handzic and Durmic 2015).

3.1.1 Integrated KM Model

The context-driver-enabler-processknowledge-outcome integrated knowledge
management model, created by Handzic et al. (2008) (Fig. 5), combines and links
all three generations of fragmented knowledge management approaches. Further-
more, it highlights the importance of knowledge management consciousness in a
business strategy of an organization, which in context of project environment,
means building knowledge management solutions to enhance project success.
Thus, Handzic and Durmic (2015) use it for the core structure of the final KM-
PM-IC model.

The integrated knowledge management model is composed of six main compo-
nents, interrelated into core and extended aspects. Handzic and Durmic (2015)
provide a detailed analysis of each aspect.

The model core views knowledge management as configurations of an organi-
zation’s socio-technical knowledge enablers, knowledge processes and knowledge
stocks. Supported by Nonaka and Konno’s (1998) concept of ba, the model brings
together technology- and people-orientated approaches to KM. It emphasizes the
importance of both social and technical factors in enabling and facilitating
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knowledge processes. Organizational structures, cultures and technologies are
believed to be tightly interconnected (Handzic and Durmic 2015).

With respect to knowledge processes, Handzic and Durmic (2015) find that the
model recognizes their dynamic nature. It covers various processes through which
knowledge is moved (e.g. transfer person-to-person, person-to-document) and
modified (e.g. creative idea generation, mining of hidden patterns in captured
data). The underlying assumption is that the better the processes of knowledge
generation, sharing, capture and/or discovery, the greater the likelihood that the
knowledge needed will be available, leading to more effective and innovative
organizational performance. Since knowledge is seen as the most valuable organi-
zational asset in the knowledge economy, the model core incorporates the knowl-
edge stock component. More importantly, it synthesizes different human- and
objectorientated perspectives on knowledge and proposes a multidimensional
view of the concept (e.g. human, structural and relational; explicit and tacit;
know-what and know-how; etc.).

In its extended form, the model recognizes explicitly that KM is driven by forces
from its surrounding external environment. Acting as strategic levers through which
an organization delivers its desired outcomes, drivers prioritize projects competing
for its limited resources. Typical strategic drivers of KM found across business and
government entities include operational excellence, stakeholder intimacy, service
delivery, growth, sustainable profitability and risk mitigation (AS5037 2003).
Taking into consideration that KM creates value for an organization in the form
of improved productivity, innovation, agility or reputation, the extended model
incorporates the component of KM outcome. While it may be hard to identify all the
immediate benefits from a KM initiative, organizations need to get some feedback
on the degree to which KM fulfils their articulated drivers (Handzic and Durmic
2015).

Finally, the extended model promotes a contingency view of KM, which argues
that no one solution is best under all circumstances. Various knowledge task,
environment and worker related factors influence the “right” choice. Organizations
need to select among multiple possible paths the one that best fits their particular set
of circumstances (Handzic and Durmic 2015).

3.2 PM Model

Prior to defining the critical project management factors that affects the project
success, Handzic and Durmic (2015) provide insights into the meaning of project as
a notation, and significance and purpose of corresponding project management, as
they see project success or failure is the ultimate outcome of project management.

They suggest several definitions of project, given by Munns and Bjeirmi (1996),
Lowery (1994), Morley (2006), Diallo and Thuillier (2005), and Zouaghi and
Laghouag (2012). All of them come down to a similar explanation which says
that a project is a set of activities that need to be carried out in adequate period of
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time, in order to achieve a specific objective. Each activity should be coordinated
and controlled, and consumes different resources.

Of the main interest for Handzic and Durmic (2015) research, were information
systems projects. Based on Ewusi-Mensah (1997), an IS project can be considered
as an IT enabled system intended to meet the information processing needs of an
organization. IS can also be characterized as a socio-technical system. There are
three characteristics that make IS different from non-IS projects that organizations
undertake. These are: (a) IS projects are unique in that they require intense
involvement and collaboration of three groups of stakeholders: IS staff, end users,
and management. Therefore, IS projects are sets of group-oriented activities,
organized and executed in teams. (b) IS projects tend to be conceptual in nature.
For that reason, they are very often subject to risks and uncertainties associated with
them, if they are difficult to assess with any degree of reliability prior to their start.
Those risks can come from the project, its nature, team or their knowledge. (c) IS
projects depend on substantial capital and human resources (Ewusi-Mensah 1997;
Handzic and Durmic 2015).

Finally, one of the most important aspects of IS implementation, is Project
Management, as its main focus is on making sure that the project goes in the
direction which will make it meet the success criteria. Definitions of project
management by Cleland and Ireland (2006), Zouaghi and Laghouag (2012),
Charvat (2003), White and Fortune (2002), Hoffer et al. (2008), and Attarzadeh
and Ow (2008), provided by Handzic and Durmic (2015), narrow down to a
common definition that explains project management as the application of knowl-
edge, competences, tools and techniques to perform project activities, like planning,
organizing, leading and controlling, in order to fulful the assigned requirements,
satisfying considtions of time and money.

Based on theorethical background provided, Handzic and Durmic (2015) define
two main aspects to consider for the definition of project success factors related to
project management. Those are:

— Process aspects of project management
— People aspects of project management

3.2.1 Project Aspects of PM

Handzic and Durmic (2015) take into consideration Software Development Life
Cycle (SDLC) models provided by Kumar et al. (2013), IBM (2012), and Hoffer
et al. (2008), as SDLC models define processes of phases and activities undertaken
during development of IS projects precisely.

According to Kumar et al. (2013) (Fig. 6), the exact sequence of steps in a
software development life cycle can depend a lot on the methodology used, but in
general all of them come down to five main phases: requirement analysis, design,
coding, testing and maintenance (Handzic and Durmic 2015).

According to IBM (2012), the SDLC is also comprised of five phases, but
organized differently than in Kumar et al. (2013) (Fig. 7). These phases are:
planning, implementation, testing, deployment and maintenance. For smaller
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teams these steps may occur unconsciously, with individuals being involved in
more than one role. However, for larger organizations, where hundreds or
thousands of individuals can be devoted to one project, the SDLC becomes a
valuable tool for the project development process (IBM 2012; Handzic and Durmic
2015).

Hoffer et al. (2008) organize the SDLC as a set of following phases: planning,
analysis, design, implementation and maintenance (Fig. 8). They highlight the
following four steps: analysis, design, code and test as the heart of the IS develop-
ment process. Furthermore, Hoffer et al. (2008) warn that the SDLC should not be
considered as a sequentially ordered set of phases, because the specific steps and
their sequence should be adapted as required for a project, consistent with manage-
ment approaches (Handzic and Durmic 2015).
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Fig. 8 Highlighted steps in software development life cycle by Hoffer et al. (2008)

Based on the comparison of similarities and differences between the phases in
the above-reviewed approaches, Handzic and Durmic (2015) identified three com-
mon aspects of the project process, as follows:

1. Project planning—During the planning phase, the goal and vision of a project are
determined, as well as the business requirements based on customers’ requests,
market projections, the competitive environment and other business drivers, and
time and budget parameters. After the project business goal is set, the responsi-
ble team members proceed with the feature requirement analysis, prioritizing the
partial tasks to be done during the development phase and making the final
project plan (Handzic and Durmic 2015).

2. Project execution—The execution phase that comes right after planning
combines design and coding activities. It involves architecture design, coding,
code review and source control. Its goal is to move the problem domain towards
the solution domain, so as to transform the requirement specification into
structure. The design phase converts the description of the recommended solu-
tion into logical and then physical system specifications. During this phase the
software architects evaluate the project and make relevant decisions about the
best model to use for development and the best programming language. Once the
decisions are made, the coding starts (Handzic and Durmic 2015).

3. Project verification—The final phase focuses on code verification activities, as
well as the overall status of the project, the amount of work completed, the
quality of work, actual costs compared to budget costs, how much time has
elapsed and how much time is necessary to complete remaining work, etc. It
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Fig. 9 People organization in typical project environment by Sambamurthy and Zmud (2012)

becomes clear whether some adjustments need to be made if a problem arises
during programming, or potential risks can be predicted that could have a
negative effect on one of the project success parameters (Handzic and Durmic
2015).

3.2.2 People Aspect of PM

Handzic and Durmic (2015) highligh the extraordinary importance of people aspect
in project management by saying that none of the process phases explained in the
previous section would be possible without people—people requesting projects,
building them and monitoring them. For the definition of factors belonging to this
aspect of PM, they adapt People organization in typical project environment model
(Fig. 9), created by Sambamurthy and Zmud (2012), who classify people in
project based organization into three groups:

People internal to the project—project manager(s) and team members. Project
managers are responsible for achieving project outcomes and planning, organi-
zing and controlling project tasks, while team members are responsible for
achieving the project task outcomes (Sambamurthy and Zmud 2014; Handzic
and Durmic 2015).

People internal to the organization—internal end users (employees), project
sponsors, co-workers, business/IT senior managers, business/IT middle man-
agers. Internal users use project outcomes or are affected by them. They gain
benefits or suffer losses from project outcomes. Sponsors provide funding,
specify project outcomes and provide political support. Co-workers possess
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project-relevant expertise and perspectives. Senior IT managers hold funding
and resource allocation rights, while middle IT managers hold direct authority
over project team members and control access to needed resources
(Sambamurthy and Zmud 2014; Handzic and Durmic 2015).

— People external to the organization—external end users (customers and sup-
pliers), subcontractors, vendors and IT service providers, strategic partners and
regulatory bodies. External end users are the people who requested the project
and gain benefits or suffer losses from project outcomes. Subcontractors carry
out the project tasks. Vendors and IT service providers supply project resources
and carry out project tasks. Strategic partners collaborate on project activities,
and regulatory bodies specify project outcomes and constrain project activities
(Sambamurthy and Zmud 2014; Handzic and Durmic 2015)

3.2.3 Critical PM Factors and Project Success

Finding the support in works of Kumar et al. (2013), Bakker et al. (2009), Hoffer
et al. (2008), Attarzadeh and Ow (2008) and Sambamurthy and Zmud (2014), that
emphasize the direct connection between people aspect of PM and project success
on one side, and process aspect of PM and project success on the other, Handzic and
Durmic (2015) propose a model of critical PM factors that affect the final project
success. In accordance with suggested literature they consider project success to be
measured in terms of time, budget, and scope.

The model is illustrated in Fig. 10. People aspect in the model includes project
team and project customer factors, while process aspect includes project planning,
project execution, and project verification factors. As suggested in mentioned liter-
ature sources, project success is considered to be measured in terms of time, money
and scope.

PROCESS
fﬁ -\'
mi\ : Project
| Planning
|
I Project
|  Team Y
|
: Project
: Execution
: Project ¥
| Customer
|
‘\ l Project
) | | Verification
i\\ -/n

Fig. 10 Critical PM factors model of project success by Handzic and Durmic (2015)
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3.3 IC Model

Handzic and Durmic (2015) adapt the definition of Intellectual Capital initially
given by Stewart (1997), that says that intellectual capital is intellectual material—
knowledge, information, intellectual property, experience—that can be put to use to
create wealth.

In management literature, they find that the term intellectual capital (IC) refers to
intellectual material in its various forms that drives growth and value creation for an
organization. The term is synonymous with intellectual assets, intangible resources
and knowledge capital (Guthrie 2001). One of the most recent definitions of IC
describes the concept from the static “stock” perspective as “the sum of all the
intangible and knowledge-related resources that an organization is able to use in its
productive processes in the attempt to create value” (Kianto et al. 2014). These
resources may include professional skills and experience of people, organizational
technologies and features embedded in organizational processes, as well as the
relationships with customers that the organizations draw upon to convert to profit
and achieve competitive advantage (Edvinsson and Malone 1997; Sullivan 1998;
Handzic and Durmic 2015).

While the majority of KM literature addresses the mechanisms by which knowl-
edge resources can be managed, IC literature examines primarily the kind of
intangible resources that contribute to value creation. Typically, stocks of knowl-
edge assets are divided into human (people), structural (organizational) and rela-
tional (customer) capital.

When mapped to project environment context, human capital refers to human
intellect of organizations’ employees. Bontis (1998) defines the concept as a combi-
nation of employees’ genetic inheritance, education, experience and attitudes. It has
been recognized that a significant proportion of a company’s knowledge assets is
often stored in the minds of its employees. When organizational knowledge is
concentrated in the minds of highly skilled individuals, they can become irreplace-
able and their departure from the company may create gaps that are difficult to fill.
Therefore, vital people’s competencies need to be carefully identified and evalu-
ated. In general, human capital is considered as an important source of organi-
zational innovation and strategic renewal. According to Handzic and Zhou (2005),
the success of many projects and strategies depends not only on the individual
abilities of knowledge workers, but also on whether different knowledge workers
and different components in the knowledge base can be combined efficiently.
Collective knowledge is more than the sum of individual knowledge. It is parti-
cularly important for the long-term survival and success of a company (Handzic and
Durmic 2015).

Structural capital deals with systems and procedures, mechanisms and structures
of an organization that can help support employees in their actions and perfor-
mance, and thus business performance (Bontis 1998). This kind of organizational
knowledge is usually manifested in the organization’s behaviours: its culture, infra-
structure, purpose and strategy (Handzic and Zhou 2005). An organization’s culture
comprises basic assumptions and beliefs that govern participants’ activities;
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Fig. 11 Model of IC impact
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infrastructure regulates participants’ roles and relationships between co-workers;
and purpose and strategy define an organization’s mission, vision, objectives and a
plan to achieve its purpose. Some organizational knowledge is manifested in the
form of artefacts. Examples include books, memos, business plans, manuals,
patents and products (Handzic and Zhou 2005). A knowledge artefact embodies
that knowledge in an object, thus facilitating its preservation and sharing (Handzic
and Durmic 2015).

Relational capital represents external organizational links. It is a valuable asset
of an organization due to external environment intangibles, such as the knowledge
embedded in customers, suppliers, the government or related industry associations
(Bontis 1998). Such knowledge can become a critical factor in determining a firm’s
competitive edge in a mature and highly competitive market environment (Handzic
and Zhou 2005; Handzic and Durmic 2015).

The model created by Bontis (1998), that illustrates connections between
IC components and how they relate to the final organizational performance, is
presented in Fig. 11.

The model is empirically tested and its main contribution is to show that that
there must exist an interplay among human, structural and customer capital in order
for an organization to leverage its knowledge base (Handzic and Durmic 2015).

3.3.1 Merged Model of KM--IC-PM

Based on the literature reviewed, Handzic and Durmic (2015) introduce a new
conceptual model that combines factors of KM, PM and IC fields, in a way that can
increase the rate of project success in organizations. The proposed model is
presented in Fig. 12.

The proposed model adopted contextual contingencies and drivers of KM, as
well as KM practices comprising socio-technical knowledge enablers and processes
from knowledge management field. From PM field, the model adopted people
(project team and customer) and process (project planning, execution, verification).
elements as critical IC dimensions, and project success as PM, as well as KM out-
come component. With respect to relationships, the proposed model recognizes that
various motivational forces (Ismail et al. 2009) and contextual contingencies (Gudi
and Becerra-Fernandez 2006) drive and influence the choice and application of
KM practices in PM and thus indirectly impact project success.
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Fig. 12 Merged model of KM, IC and PM by Handzic and Durmic (2015)

The model further proposes that KM practices in terms of various social and
technical knowledge enablers and knowledge processes foster the development of
the project team’s competencies and relationships with a project customer. Two
most frequently mentioned practices include transferring of tacit knowledge via
mentoring and explicit knowledge via documenting (Owen 2008; Cope et al. 2006;
Lierni and Ribiere 2008). Next, the model proposes that the project team and
project customer jointly influence the project process, which in turn affects project
success. From the IC perspective, human and relational capital (project team and
customer) contribute to performance (project outcome) indirectly via structural
capital (project process). Thus, in the proposed model, project process (as a struc-
tural capital) represents a key factor that can enhance project quality and success
(Handzic and Durmic 2015).

Finally, the model proposes a feedback loop to indicate the need for continuous
development of both tacit and explicit knowledge assets in the project environment
(Handzic and Durmic 2015).

4 The Concept of Project Knowledge Management

Polyaninova (2011) discusses the management of project knowledge, and
approaches the issue of merging project management and knowledge management
from the perspective of organizational and future project influences of knowledge
loss. She says that if the accumulated knowledge is not recorded and shared
amongst other projects, that knowledge will be lost and no longer available to
assist future projects, which leads to increased future project costs and lower quality
of project’s deliverables.

When defining a project, she relies on definition given by Cleland and Ireland
(2002), which explains project as a combination of resources pulled together to
create something that did not previously exist. Next, based on Lock (2007) and
Polyaninova (2011) defines project management as a way to predict as many
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dangers and problems as possible and to plan, organize and control activities so that
projects are completed successfully in spite of all risks.

As for knowledge management, Polyaninova (2011) agrees with Sanchez (2003)
who says that KM is a central concern—and must become a basic skill of a modern
manager. She defines knowledge management as a discipline that is focused on
systematic and innovative methods, practices and tools for managing the gener-
ation, acquisition, exchange, protection, distribution, and utilization of knowledge,
intellectual capital, and intangible assets (Montana 2000).

When talking about knowledge flows in project based organizations, Poly-
aninova (2011) says that for an effective knowledge management system, an
organization should consider three knowledge bases in project implementation,
identified by Conroy and Soltan (1998):

— an organization knowledge base, which includes the knowledge specific to
organizations and environments in which the projects are implemented

— a project-management knowledge base, which includes the knowledge of the
theory and application of project management

— a project-specific knowledge base, which includes specific knowledge acquired
within the implementation of a particular project

Conroy and Soltan (1998) have also divided project-created knowledge into
three general categories, as follows (Polyaninova 2011):

— technical knowledge—which relates to techniques, technologies, work pro-
cesses, costs and other things that are involved in discipline-specific issues of
the project

— project management knowledge—which relates to methods and procedures
required for managing the implementation of projects

— project-related knowledge—which refers to knowledge about the customers and
other people or entities that are of significance for the future business of the
organization

Project knowledge is created within each of project phases, and management of
such knowledge is called Project Management Knowledge (PKM), which stands for
the link between project management and knowledge management (Frey et al.
2009; Polyaninova 2011).

Knowledge management and project management components are very similar.
PM components include system, people and tools and KM components include
people, technology and organizational factors. As components are analogous this
allows for components from both disciplines to be placed on top of each other, so
they can merge and work in conjunction with each other as shown by Fig. 13 (Awad
and Ghaziri 2004; Cleland and Ireland 2006; Polyaninova 2011).

The growing complexity of project work means that an increasing number of
technical and social relationships and interfaces must be taken into account by
project managers in adapting knowledge and experiences from the daily work of a
company and from earlier projects. Project team members frequently need to learn
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Fig. 14 Project knowledge workers and knowledge spread by Polyaninova (2011)

things that are already known in other contexts. In effect, they need to acquire and
assimilate knowledge that resides in organizational memory. Their effectiveness in
doing this determines their personal effectiveness, the project’s effectiveness, and
ultimately, the company’s effectiveness (Ajmal and Koskinen 2008). Usually,
knowledge from past projects is accumulated in an individual’s mind or documents
and repositories. People with knowledge about past performed projects assigned to
similar projects where their knowledge can be shared to benefit the project imple-
mentation and widen overall organizational knowledge base as can be seen from
Fig. 14 (Polyaninova 2011).

As a conclusion, Polyaninova (2011) emphasizes that good project management,
with help of complementing knowledge management, is essential for improving
success of current project, future projects and business of entire organization.
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5 Conclusion

The purpose of this section was to explore ways to merge knowledge management
and project management concepts, with the aim of improving project success rates
in project based organizations, and thus organizational success. In this regard, inte-
grated KM-PM models proposed by Yeong and Lim (2010), Ismail et al. (2009),
Owen (2008), Gudi and Bacerra-Fernandez (2006), Handzic and Durmic (2015),
and Polyaninova (2011) were examined.

What each analysed model emphasizes is that the essential point for enhancing
project success is ensuring how and when both tacit and explicit knowledge is
shared throughout project development process. Individual and organizational/
environmental motivation factors, as well as intention to share knowledge are
recognized as factor that strongly affect the knowledge sharing behaviour in a
project environment. Furthermore, knowledge sharing in this context affects not
only the success of current projects in a given time, but also of all the future projects
in an organization, as reuse of existing knowledge saves project time and costs.
However, a condition for a project based organization to experience benefits of
knowldge sharing activities is a barrier free organizational atmosfere, where types
of barriers authors refer to are mainly barriers related to inter-project transfer of
lessons learned, barriers related to social communicatoin, and barriers related to
project managers who hoard their knowledge, or use all forces to ensure soonest
possible product delivery, without providing time for additional activities.

Merging of knowledge management and project management is also necessary
as a support to management of continuous learning activities throughout project
development process. In order to perform successfully, project management and
knowledge management require continuous feedback from each other in order, as
well as an alignment between existing knowledge and newly created knowledge
related to project culture, process and technology.

This section also discovers that the concept of intellectual capital fulfils the
fusion of knowledge management and project management. The model created by
combining concepts of all three fields proposes that knowledge management foster
the development of the project team’s competencies and relationships with a project
customer. Project team and project customer directly influence all phases of project
development process, which in turn affects the project success. The final outcome
of the project serves as a lesson learned or feedback that knowledge management
practices applied in future projects rely on.
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Antonio Bassi

Abstract

The main objective of this chapter is the identification and analysis of the body
of knowledge related to project management in the context of PMI(R) and ISO
standards and norms. The chapter highlights the need to manage all the knowl-
edge generated within the project (e.g. historical information, best practices,
knowledge of the processes, lessons learned etc.) in order to improve organi-
zational processes, reduce the time of project management and reduce the cost of
the project. It also suggests that, through the correct application of these norma-
tive knowledge areas and their diffusion in the project management culture,
organizations can expect to govern their businesses more effectively and
efficiently.

1 Introduction

Organizations, in order to manage a project successfully, need a management
system, which is able to define the rules and the tools. For this reason, many organi-
zations have been created in order to define how the projects must be managed: they
defined some project management systems. The project management is an organi-
zational and professional discipline, characterized by the experience which evolve
in people and in organizations and aimed at defining the environment and the
rules for the project organization.
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1.1 Knowledge Assets

As a starting point, according to Handzic and Zhou (2005), every organization
needs to have a clear understanding of which knowledge assets are important to
their success and how these assets are distributed over different parts of the organi-
zation and among different functions and workers. They classify four organi-
zational core knowledge assets:

— People—Value creation and the long term survival of organization highly
depend on work of the most skilled employees and collective knowledge.
Different knowledge workers and different components in the knowledge base
should be combined efficiently.

— Knowledge artefacts—Some organizational knowledge is manifested in the
form of artefacts, like videotapes, books, memos, business plans, manuals,
patents and products.

— Structural and procedural assets—This kind of organizational knowledge is
manifested in the organization’s actual behaviours: its culture, infrastructure,
purpose and strategy. The cultural knowledge resource comprises basic
assumptions and beliefs that govern participants’ activities. Knowledge embod-
ied in an organization’s infrastructure structures participants’ roles, relationships
between co-workers and regulations that govern the use of roles and relation-
ships. Finally, purpose and strategy knowledge defines an organization’s reason
for existence and a plan to achieve its purpose in an effective manner, according
to Antonio Bassi (2014a, b, ¢).

— Customer relationship—Knowledge about customers and the external environ-
ment including the market that the organization serves is a valuable asset. Such
an asset can become a critical factor in determining a firm’s competitive edge in
a mature and highly competitive market environment.

1.2 Standards and Norms

Among all the organizations which define the project management criteria,
recognized worldwide, we can mention the IPMA and the PMI(R). The IPMA
(International Project Management Association), born in 1965 and based in
Switzerland, was the first project management association to be created. The
PMI(R) (Project Management Institute) is, today, the association with the biggest
spread and his PMBOK(R) (Project Management Body of Knowledge) besides
being an ANSI standard, is, also, the document on whom the new norm ISO21500
about Project Management, is based. Both the associations have started certification
programmes for project managers, recognized worldwide.

The ISO, due to the increasing interest in the project management, decided to
define, initially, the norms about some aspects and, then, about the management of
the projects.
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The new norms ISO9000 evolution is, now, considering the themes relative to
the project management, introducing the “terms related to the quality in Project
Management”, such as: project, activity, evaluation of progress, management and
project management plan (definitions already present in the ISO10006 norm about
quality in projects).

After the ISO norm about Project Management (ISO21500), the ISO21502 norm
has already been published and the ISO21504, ISO21505, ISO21506, ISO21508,
1SO21510 and ISO21511 norms will be published soon testifying the great attention
which the Project Management is now arousing in the ISO and in the global
economic/productive contest.

Enterprise organizations increasingly have a live full of projects; many of the
small, medium and large companies are already equipped with a project manage-
ment system and many more will do it in the next few years because it is through a
comprehensive cost control and project timing that a company can survive in the
stormy sea of competition. But, what is Project Management? It’s impossible to
give a complete answer. We can try to give a definition that can somehow illustrate
the complexity and to highlight the extreme importance and criticity of the success
of organizations and consequently of the improving projects performance.

2 Project Management

To better define the project management we can use the definition given by the
PMI(R) (Project Management Institute), in its PMBOK(R) (Project Management
Body of Knowledge): “Project management is the application of knowledge, skills,
tools and techniques to activities of the project in order to meet the requirements”.
Project management is accomplished through the application and integration of
project management processes for initiating, planning, executing, monitoring and
controlling, closing.

When organizations decide to define the project management processes, they
place for themselves very specific objectives/goals, which can be divided according
to whether they have a relationship with stakeholders or with the market, with
external project goals or internal.

Processes are the schematic representations of the sequences of actions and
activities related in a stream. These are executed until they run out in order to get
the desired results. The project management processes need to be defined by
organizations according to their own organizational structure, business model and
type of product. The Project Management Institute has proposed 47 processes and
the ISO 21500, 39 processes, divided into ten knowledge areas (Integration, Scope,
Time, Cost, Quality, Risk, Human Resources, Procurement, Communication,
Stakeholder) as described in the PMBOK(R) and in the ISO 21500.
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2.1 Knowledge Areas

In the following Knowledge Areas are described the related processes, the descrip-
tions are related to the processes defined by the PMBOK(R) but same description
could be adapted to ISO 21500, because they are very similar.

2.1.1 Project Integration Management
According to PMBOK(R) and ISO this knowledge area ensures that the various
elements of the project are properly coordinated, through project plan development,
project plan execution and integrated change control major processes.

The processes related to this Knowledge Area are:

* Develop Project Charter is the process of developing a document that formally
authorizes the start of a project and assign the related authority to the project
manager.

e The main task of Develop Project Management Plan is to integrate and
coordinate all project plans to create a consistent, coherent document, and it’s
almost always iterated several times. For this purpose, it uses the outputs of the
other planning processes like strategic planning. The project management plan is
used to: guide project execution, document project planning assumptions, docu-
ment project planning decisions regarding alternatives chosen, facilitate com-
munication among stakeholders, define key management reviews as to content,
extent, and timing, provide a baseline for progress measurement and project
control.

* Direct and Manage Project Work execution carries out the project plan by
performing the activities included therein. In this process, the project manager
and the project management team must coordinate and direct the various tech-
nical and organizational interfaces that exist in the project.

¢ Monitor and Control Project Work is the process of tracking, reviewing and
reporting project progress against the performance objectives defined in the
Project Plan. It allows to the stakeholders to understand the state of the project.

¢ Perform Integrated Change Control coordinates changes across the entire
project. It is concerned with: influencing the factors that create changes to ensure
that changes are agreed upon; determining that a change has occurred; managing
the actual changes when and as they occur. The original defined project scope
and the integrated performance baseline must be maintained by continuously
managing changes to the baseline, either by rejecting new changes or by approv-
ing changes and incorporating them into a revised project baseline.

* Close Project or Phase to finalize all the activities to formally complete the
project or the phase. This process provides lessons learned, release the organi-
zational resources, evaluate the performance of the resources and store all data in
the Historical Information repository.
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2.1.2 Project Scope Management
This knowledge area ensures that the project includes all the work required, and
only the work required, to complete the project successfully. It is primarily con-
cerned with defining and controlling what is or is not included in the project.

The processes related to this Knowledge Area are:

¢ Plan Scope Management define the Scope Management Plan, the strategic plan
that documents how the project scope could be defined, validated and controlled.
It provides guidance on how the scope will be managed.

» Collect Requirements describes how the requirement will be elicited, analysed,
documented and managed. The project manager must define the best approach
and tools to collect all the requirements of the project. Components of the plan
can include: requirements configuration management, requirement prioriti-
zation, product metrics and traceability matrix.

* Define scope is the process of progressively elaborating and developing a
detailed description of the project and product. After the identification of the
requirements, assumptions and constraints the project scope is defined. This
process could be highly iteractive to better understand and develop the
requirements.

» Create WBS involves subdividing the major project deliverables into smaller,
more manageable components, and it’s critical to project success. It improves
the accuracy of cost, duration, and resource estimates, defines a baseline for
performance measurement and control, and facilitates clear responsibility
assignments.

« Validate Scope is the process of obtaining formal acceptance of the project
scope by the stakeholders. It requires reviewing deliverables and work results to
ensure that all were completed correctly and satisfactorily.

« Control Scope monitor the status of the project and manages changes and
recommended corrective of preventive actions to the scope of the project.

2.1.3 Project Time Management
This knowledge area ensures timely completion of the project. The processes are:

* Plan Schedule Management establish the strategy (policies, procedures and
documentation) for planning, managing, executing and controlling the project. It
provides guidance and direction on how the project schedule will be managed
throughout the project.

» Define Activities involves identifying and documenting the specific activities
that must be performed to produce the deliverables and subdeliverables identi-
fied in the Work Breakdown Structure (WBS). Implicit in this process is the
need to define the activities such that the project objectives will be met.

* Sequence Activities involves identifying and documenting interactivity logical
relationships. Activities must be sequenced accurately to support later
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development of a realistic and achievable schedule. Manual and automated tech-
niques, individually or in combination, are used to perform this process
activities.

» Estimate Activity Resources to estimate the type and quantities of resources
(material, human resources, equipment . ..) to complete the activities and it to
allow more accurate cost and duration estimates.

¢ Estimate Activity Durations is the process of taking information on project
scope and resources and then developing durations for input to schedules, which
usually originate from the person or group on the project team who is most
familiar with the nature of a specific activity. The estimate should be made, or at
least approved, by the person or group on the project team who is most familiar
with the nature of a specific activity.

* Develop Schedule as a process means determining start and finish dates for
project activities and for the project. The schedule development process must
often be iterated prior to determination of the project schedule.

e Control Schedule is usually concerned with: influencing the factors that create
schedule changes to ensure that changes are agreed upon; determining that the
schedule has changed; and managing the actual changes when and as they occur.
It must be integrated with the other existing control processes.

2.1.4 Project Cost Management
This knowledge area ensures that the project is completed within the approved
budget. It is primarily concerned with the cost of the resources needed to complete
project activities.

This knowledge area ensures the costs completion of the project. The processes
are:

* Plan Cost Management to establish the policies, procedures and documentation
to manage all the activities related to project cost management. It provides
guidance and direction on how the project cost will be manage throughout the
project.

« Estimate Costs involves developing an estimate of the costs of the resources
needed to complete project activities. The estimator should consider causes of
variation of the final estimate for the purposes of better managing the project.
Cost estimating includes identifying and considering various costing
alternatives.

* Determine Budget involves allocating the overall cost estimates to individual
activities or work packages and the cost of project management activities to
establish a cost baseline for measuring project performance. In reality, the esti-
mates may be done after budgetary approval is provided, but estimates should be
done prior to budget request wherever possible.

« Control Costs includes monitoring cost performance to detect and understand
variances from plan; ensuring that all appropriate changes are recorded accu-
rately in the cost baseline; preventing incorrect, inappropriate, or unauthorized
changes from being included in the cost baseline; informing appropriate
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stakeholders of authorized changes; acting to bring expected costs within accept-
able limits. Cost control includes searching out the “whys” of both positive and
negative variances.

2.1.5 Project Quality Management
This knowledge area determines quality policies, objectives and responsibilities to
ensures that the project will satisfy the needs for which it was undertaken.
Quality planning involves identifying which quality standards are relevant to the
project and determining how to satisfy them. It is one of the key facilitating pro-
cesses during project planning and should be performed regularly and in parallel
with the other project planning processes.
This knowledge area ensures the quality completion of the project. The pro-
cesses are:

« Plan Quality Management identifies quality requirements and standards for the
project and its deliverables and documenting the degree of compliance with
quality requirements. The process provides guidance and direction on how
quality will be managed and validated throughout the project.

* Perform Quality Assurance is performed throughout the project. It includes all
the planned and systematic activities implemented within the quality system to
provide confidence that the project will satisfy the relative quality standards. It
assures the consistency and correct performance of all the processes defined to
manage this particular kind of project. Assurance may be provided to the project
management team and to the management of the performing organization
(internal quality assurance), or it may be provided to the customer and others
not actively involved in the work of the project (external quality assurance).

» Control Quality involves monitoring specific project results to determine if they
comply with relevant quality standards, and identifying ways to eliminate causes
of unsatisfactory results. In this regard, project results include both product
results, such as deliverables, and project management results, such as cost and
schedule performance. The process provides the validation of the deliverable of
the project prior to submit it to the sponsor’s acceptance in the Validate Scope
Process and the validation of all the change requested.

2.1.6 Project Human Resource Management
This knowledge area ensures that people involved in the project are used in the
most effective way.

Organizational planning involves identifying, documenting, and assigning proj-
ect roles, responsibilities, and reporting relationships, which may be assigned to
individuals or to groups. On most projects, the majority of organizational planning
is done as part of the earliest project phases, but the results of this process should be
reviewed throughout the project to ensure continued applicability.

The processes of this knowledge area are:
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* Plan Human Resource Management identifies and documents project roles,
responsibilities, required skills and creating a staffing management plan.

e Acquire Project Team to get the needed human resources (individuals or
groups) assigned to and working on the project. The project management team
must take care to ensure that the resources that are available meet the
project requirements.

* Develop Project Team includes both enhancing the ability of stakeholders to
contribute as individuals as well as enhancing the ability of the team to function
as a team. Individual development is the foundation necessary to develop the
team, while development as a team is critical to the project’s ability to meet its
objectives.

¢ Manage Project Team to track team member performance, providing feedback,
resolving issues, and managing changes to improve project performance.

2.1.7 Project Communications Management

This knowledge area ensures timely and appropriate generation, collection, dissem-
ination, storage, and ultimate disposition 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 communicate, and must
understand how the communications in which they are involved as individuals
affect the project as a whole.

The processes of this knowledge area are:

¢ Plan Communications Management defines the strategy to determine the
information and communications needs of the stakeholders: who needs what
information, when they will need it, how it will be given to them, and by whom.
Communications planning is often tightly linked with organizational planning
since the project’s organizational structure has major effect on the project’s
communications requirements.

* Manage Communications involves making needed information available to
project stakeholders in a timely manner. It includes implementing the communi-
cations management plan, as well as responding to unexpected requests for
information.

* Control Communications monitors and controls communications throughout
the project life cycle to ensure the informations needs of the project stakeholders
are met.

2.1.8 Project Risk Management
This knowledge area systematically identifies, analyses and responds to project
risk. It includes maximizing the probability and consequences of positive events
and minimizing the probability and consequences of adverse events to project
objectives.

The processes of this knowledge area are:



Project Management Body of Knowledge in the Context of PMI and ISO 61

« Plan Risk Management is the process of deciding how to approach and plan the
risk management activities for the project. It is important to plan to ensure that
the level, type, and visibility of risk management are commensurate with both
the risk and importance of the project to the organization.

» Identify Risk involves determining which risks might affect the project and
documenting their characteristics. It is an iterative process. The first iteration
may be performed by a part of the project team, or by the risk management team.
The entire project team and primary stakeholders may make a second iteration.
To achieve an unbiased analysis, persons who are not involved in the project
may perform the final iteration.

« Perform Qualitative Risk Analysis is the process of assessing the impact and
likelihood of identified risks. This process prioritizes risks according to their
potential effect on project objectives. It is a way to determine the importance of
addressing specific risks and guiding risk responses.

* Perform Quantitative Risk Analysis process aims to analyse numerically the
probability of each risk and its consequence on project objectives, as well as the
extent of overall project risk. This process uses techniques such as Monte Carlo
Analysis and decision analysis, like Expected Monetary Value (EMV), to: deter-
mine the probability of achieving a specific project objective, quantify the risk
exposure for the project, and determine the size of cost and schedule contingency
reserves that may be needed, identify risks requiring the most attention by
quantifying their relative contribution to project risk, identify realistic and
achievable cost, schedule, or scope targets. Quantitative risk analysis generally
follows the qualitative one.

* Plan Risk Response is the process of developing options and determining
actions to enhance opportunities and reduce threats to the project’s objectives.
It includes the identification and assignment of individuals or parties to take
responsibility for each agreed risk response. The effectiveness of response plan-
ning directly determines whether risk increases or decreases the impact on the
project.

» Control Risks is the process of keeping track of the identified risks, monitoring
residual risks and identifying new risks, ensuring the execution of risk plans, and
evaluating their effectiveness in reducing risk. Control Risks is an ongoing pro-
cess for the life of the project. The risks change as the project matures, new risks
are identified, or anticipated risks disappear.

2.1.9 Project Procurement Management
This knowledge area includes the processes required to acquire goods and services,
to attain project scope, from outside the performing organization.

The processes of this knowledge area are:

* Plan Procurement Management identifies which project needs can be best met
by acquiring products or services outside the project organization and should be
accomplished during the scope definition effort. It involves consideration of
whether to procure, how to procure, what to procure, how much to procure, and
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when to procure. This process specifies the approach and the potential sellers.
Solicitation planning involves preparing the documents needed to support solici-
tation. The solicitation obtains responses from prospective sellers on how project
needs can be met.

¢ Conduct Procurements involves the receipt of bids or proposals and the appli-
cation of the evaluation criteria to select a provider. Many factors aside from cost
or price may need to be evaluated in the source selection decision process.

» Control Procurements manages procurement relationships, monitoring con-
tract performance, and making changes and corrections as proposed and appro-
priate. It is the process of ensuring that the seller’s performance meets
contractual requirements.

¢ Close Procurements involves both product verification and administrative
closeout. The contract terms and conditions may prescribe specific procedures
for contract closeout. Early termination of contract is a special case of contract
closeout. The key benefit of this process is that it documents agreements and
related documentation for future reference.

2.1.10 Project Stakeholder Management

Everything that is described in here should not be put into the reality of each com-
pany, but must be developed critically and compared with the actual organizational
needs. This way, a map of the processes is being created. This map helps the
organization manage more effectively/efficiently projects.

2.2 Project Processes

Processes identified by the organizations for the management of their activities are
generally divided into five groups corresponding to the five typical structure of a
project, which connect the beginning and the end of the project: Initiating, Plan-
ning, Executing, Monitoring and Controlling, Closing. These are not sequential but
can interact and overlap each other and, during their execution, they can also be
modified. For this reason, it’s difficult, therefore, to give an illustrative graphical
representation of the relationships that characterize them.

— Initiating Processes—at this stage the project is defined and authorized. Now
the project requirements are set and improved, the objectives are established in
terms of time, cost and quality, the stakeholders concerned are defined and the
project manager is appointed. He will have complete responsibility for the pro-
ject. Generally, these processes are external to monitoring and control, and are
carried out by the organizational structure;

— Planning Processes—through the collection of data from multiple sources, the
project plan is created. It will guide the execution and the monitoring processes
and it will also determine the date by which the project has to end. A key input
element in this processes group is the acquisition of historical information from
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previous projects, managed within the knowledge base of the organization’s
projects. The planning object is the “activity” determined through the analysis of
the project requirements. The requirements allow the identification of the
deliverables which will be produced by the project and they will be able to
define the list of activities that constitute them. The planning processes allow the
determination of the final date of the project and of all the “milestones”, the
definition of the stakeholders and its communications plan, the definition of the
risk level and quality, understood as the fulfilment of quality requirements
defined by the organization or by the project and the requirements defined by
the customer, the identification of the suppliers and its management plan, the
definition of how the resources will be managed, when they have to be acquired,
when they will be released and how they should be managed and finally the
definition of the project costs. For each of the activities described above we will
define a ‘baseline’ that is, a time-plan by which the verification activities will be
done during the monitoring processes of the project;

— Execution Processes—They allow completing the work defined during the
planning phase. At this stage most of the available budget for the project is
used and if they require changes the cost could be higher than similar requests
made during the planning phase;

— Monitoring and Control Processes—They measure project performance regu-
larly to identify variances from the project plan. The main functions of these
processes are related to the detection and evaluation of the project, the dissemi-
nation of the results through reports, the integrated change management as a
result of new requests coming from the sponsor. The main functions are also
related to bring the project in line with the planning and ultimately make the
acceptance of the deliverables in function of the acceptance criteria established
during the planning phase;

— Closing processes—are implemented once it has been approved the final deli-
verables of the project or after the project was terminated. It is the stage in
which, in addition to the action of closing contracts with suppliers, all data
produced have to be collected and catalogued. It is the last stage but it is not
unusual to have projects that end by ignoring it, considering it a waste of effort
and time, not realizing that the right collection of documentation could guarantee
the savings in the management of future similar projects in which you could use
previous projects parts. Another important element is the collection of ‘lessons
learned’, the collection of everything positive or negative occurred in the
execution of the work. These ‘lessons’ enrich the corporate culture. It is the
process group in which all the knowledge and the experience acquired during the
evolution of the project is capitalized.

3 Issues and Challenges

It may seem evident the adoption of project management methodologies in order to
address the multiple problems facing the organizations and the training of project
managers for the management of processes. Unfortunately, it’s not always like this,
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even though in these years, there has been an increasingly attention, from the
businesses, the government and EU institutions, in adopting reference models that
can ensure the achievement of a high quality.

One of the most serious problems we must solve is the perception that the
company management has of its organizational processes, which often are over-
estimated compared to the real needs of the company. A remedy can be sought in
the adoption of international standards for the detection of process maturity and
their ‘improvement’, such as CMMI (Capability Maturity Model Integration) of the
SEI (Software Engineering Institute) of the Carnegie Mellon University and the
OPM3 (Organizational Project Management Maturity Model) of PMI(R).

The methodology that a company can define to manage processes all alone is not
needed to get the desired improvement: it is necessary that people identify them-
selves with these processes, that use them as a daily work tool and, not least, it is
very important the awareness of the management to support the organization’s
choices even through the availability of sufficient resources to govern processes.
The change entails a cost that will be paid back by the competitive advantages that
could arise, from improvement of the time-to-market and from the improvement of
the projects performance, which therefore must be adequately supported.

This is due to the need of an enterprise project management. If there isn’t a
culture rooted in the organization and in people, projects will be hardly successful.
The disclosure of this culture is the most difficult task that the management has to
face and very often it is underestimated or neglected because it is a cost and so it has
to be reduced.

It always falls in the lack of strategic vision who can not perceive the enormous
medium / long-term advantage compared to an immediate investment.

What should be done to develop a culture of project management? There isn’t a
single solution because each organizational structure differs in persons, company
history, corporate culture and management. You can give indications, suggestions
on which everybody can contribute to create the culture. The culture must be born
from the management, therefore it will be necessary that we invest in the training of
top managers, because they will set the first processes that will take and support the
organization to a better management projects and will give people a reason to
change, paying attention to the balance of power which inevitably will be affected
where those who lose power will attempt to keep alive the old organization. But
management is not enough for this cultural change, and between the various helping
tools we can certainly find the ISO 10006 about quality in project management.
This standard defines how to define and manage organizational processes in a
qualitatively valid way in order to pursue the goal of ‘customer satisfaction’. The
standard deals, not only with processes, but also defines the principles of the project
organization managing in order to ensure the result and, at the same time, to help the
management in optimally managing the activities. This rule is—currently—the
only existing rule of the family of ISO 9000 standards that speaks explicitly
about the Project Management.

It describes the principles of quality management and practices whose appli-
cation is important because it affects the achievement of quality objectives in projects.
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It can be used by all types of organizations, and for all types of projects, from
small, simple and those very articulated, complex and long ones. The ISO 10006
can be advantageously used both by people who have experience in project man-
agement and want to be certain to apply in this area what is contained in the ISO
9000 family of standards and by those people who have experience in quality
management and who are called to work in project organizations where they have
to make available their knowledge and experience.

Another problem that must be solved concerns the characteristics that the project
manager must have. Too often, the organizations employ, for the management of
the projects, people with good technical skills but lack of knowledge in project
management. Unfortunately, this always occurs due to the lack of culture of the
organizations in this field. A good organizer without proper training will never be a
good project manager and this will affect heavily on the project performance. It is
important not only to identify the project managers’ characteristics, but also to
develop, in parallel, an adequate system of evaluation of candidates by those
involved in the selection in organizations. The IPMA gives an important help
because, with his ICB, it lists the skills that the project manager should have. ISO
tried it in a first draft of its standard ISO21500 too, but in the final version the
characteristics of the project managers had been cancelled because they did not
come to an agreement; they are now trying again with the standard ISO21510 and in
the next few years, we will see the results.

Speaking different languages, from a technical point of view, is definitely a big
problem because the different standards and norms, even though they use the same
vocabulary of terms, however, in some cases give different meanings. We can take,
for example, the responsibility of the project manager: in PMI(R) he has the full
responsibility for the results; in the English Prince2 he has only a coordinator
function. And what about the risks for PMI(R)? The risk has a value both positive
and negative, so it concerns opportunities and threats, while for IPMA the risk has
only a negative meaning. It is therefore necessary to define a common vocabulary.
In the past, PMI(R) has tried with a very ambitious project, because it wanted to
incorporate the terminology in a too big area and for this reason it has failed, it
retried later, but limited to the terminology used by the PMI(R). Even the ISO is
trying to do the same with its norm ISO21506 under study. Its results will be visible
in a few years. A group of Italian project managers has tried with the “Glossary of
terms of project management”, according to Bassi (2014a, b, c).

4 The ISO 10006 Approach
One of the most valuable aspects of this standard is the definition of the nine basic
principles for a proper project management concerning the governance of the

project and the same organization:

1. Customer Focus—The satisfaction of the requirements is necessary for the
success of the project;
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. Leadership—The organization’s leaders establish the unity of purpose and the

direction of the organization. They should create and maintain the internal envi-

ronment in which people can become fully involved in achieving the organi-

zation’s objectives.

. Involvement of people—The top management of both original and project

organizations should assume leadership in order to create a culture for quality:

(a) By defining the quality policy

(b) Providing the infrastructures and resources to ensure the achievement of
project objectives

(c) Providing an organizational structure conducive to the achievement of
project objectives

(d) Making decisions based on data and certificate information

(e) Empowering and motivating the teams to improve project and product
processes

(f) People at all levels are the essence of the organization and their full involve-
ment enables to put their skills to the organization’s benefit.

. Process approach—A desired result is achieved more efficiently when activities

and related resources are managed as a process. The project processes should be

identified and recorded.

. System approach to management—Identifying, understanding and managing

related processes as a system contributes to the effectiveness and efficiency of

the organization in achieving its objectives. A project is implemented as a set of

scheduled jobs, interconnected and interdependent. The project organization

controls the project processes. To control the processes of the project, it is neces-

sary to define and connect the necessary processes, integrate them and manage

them as a system in line with the original organization of the system.

. Communication is the lifeblood of the organization—The project organization

should ensure that appropriate communication processes are defined and that

information is exchanged between the processes of the project, as well as

between the project, other relevant projects and the organization.

. Continuous improvement—Continuous improvement of the organization’s

overall performance should be a permanent objective of the organization. The

organization of the original project is responsible for the ongoing research to

improve the effectiveness and efficiency of the processes for which they are

responsible. The cycle of continuous improvement is based on the concept of

‘Plan-Do-Check-Act’ (PDCA).

. Based on the project decisions data—Effective decisions are based on analysis of

data and information. The information should be evaluated by “closing reports

of the project” of precedent projects and information on the status of the

project and performances shall be recorded.

. Mutually beneficial relations with suppliers—An organization and its suppliers

are interdependent and a mutually beneficial relationship enhances the ability of

both to create value. The project organization should work with its suppliers

defining its strategies for obtaining external products, especially for products

with very long times. It can be considered a risk sharing with suppliers.
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5 Conclusions

To manage effectively the projects, you should, first of all, define the culture in
project management and define processes as based on the proposals of the
PMBOK(R) and ISO 21500, evaluating them, according to the peculiarities of the
project and the organization. Equally important, however, is the definition of
project governance and organization according to what is suggested by ISO
10006. The processes and governance, however, may not work correctly if they
are not supported by an effective and efficient knowledge management system that
allows (project and corporate) organizations to improve according to their history
as well as to reduce costs and risks.

Another important factor is the definition of a glossary within the organization to
enable better communication and if it were to be adopted a glossary similar to the
one defined by the PMI(R) PMBOK(R), the communication outside the organi-
zation could be facilitated.

To define a good project management system there is still much to be done
because in the few past years there have been no important new tools in project
management, but probably the correct application of the already known tools could
be a great result. The hope is in ISO which, with the new norms and the institution’s
authority, could increase the awareness of the organizations.
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Constantin Bratianu

Abstract

Project Management is a rational construct based on rational knowledge and
intelligence, and on the fundamental idea that any objective can be achieved if
there is an algorithmic structure of activities and an adequate managerial pro-
cess. However, any project is implemented by people and that means that their
work cannot be reduced to only rationality and economics. Enterprise is more
important than economics, and rational knowledge should be complemented by
emotional and spiritual knowledge. The purpose of this chapter is to present the
main concepts and ideas of emotional and spiritual knowledge and the way they
integrate into Project Management. After explaining the role of metaphors in
understanding the concept of knowledge, the chapter presents the basic ideas of
emotional knowledge as the wordless expression of our body when interacts with
the environment. Then, spirituality and spiritual knowledge are explained as an
expression of understanding our existence and work necessity. Finally, the
chapter introduces three practical examples of integrating emotional and spiri-
tual knowledge in the managerial knowledge field.

1 Introduction

Many readers may ask what is the relationship between the title of the book and the
title of this chapter, or more specifically, the relationship between Project Manage-
ment and Emotional and Spiritual Knowledge. From the conventional wisdom point
of view the relationship is weak and mediated by the tacit knowledge. That is
because the conventional wisdom in knowledge management is based on metaphors
with objects or stocks-and-flows which are focusing on rational knowledge
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(Becerra-Fernandez and Sabherwal 2010; Bratianu 2015; Dalkir 2005; Davenport
and Prusak 2000; Nonaka and Takeuchi 1995; O’Dell and Hubert 2011). Changing
the thinking paradigm from Newtonian logic to the thermodynamics framework by
introducing the energy metaphor, we can discover a strong implication of emotional
and spiritual knowledge (Bratianu 2015) in Project Management. Most of the books
discussing about Project Management refer only to rational knowledge and
methods of organizing, financing, controlling projects, and reducing the uncertainty
and its associated risks in implementing the planned objectives (Heagney 2011;
Kerzner 2013). However, any implementation is performed by a project team which
means people with their emotional and spiritual knowledge. That knowledge cannot
be replaced by any IT system or intelligent software. It is a mistake to consider that
implementing a project can be done by ignoring emotional and spiritual knowledge,
and their role in managing projects, fact that explain many failures in that domain.

In a very insightful essay entitled “The problem is enterprise, not economics”
Henry Mintzberg (2010) emphasized the fact that ““A robust enterprise is a commu-
nity of human beings, not a collection of human resources” (http://www.Gurteen.
com/gurteen/gurteen.nsf/id/we-are-not-human-resources/). That means explicitly
that in any project management it is crucial to think of people as human beings,
not to reduce them to a series of human resources needed to staff a project, for a
given time period and use them according to the industrial management principles.
People have emotions and feelings, and they believe in spiritual values and cultural
traditions. Team leaders should know that influencing people, especially during
periods of change and greater efforts, means to motivate them emotionally and not
just selling them data and analytics. Also, cognitive science research demonstrates
that decisions are emotionally charged and that values play the role of guidelines in
any decision making process. All the books about project management should
contain chapters about rational, emotional and spiritual knowledge and to integrate
them into the complex knowledge dynamics. Project Management is not only about
planning, financing, contracting, scheduling, organizing, and controlling, but also
about motivating people and creating a sense of achievement which means to
consider the emotional and spiritual qualities of workers and their absorptive
capacity to organizational learning. All of these aspects lead in a natural way to
the interaction of the rational, emotional, and spiritual fields of knowledge and its
role in decision making.

The purpose of this chapter is to present the main concepts and ideas about
emotional and spiritual knowledge in a complementary way with all the other
chapters of the book which focus mostly on rational knowledge and rational
decision making. In order to understand the new perspective on knowledge it is
important to change the metaphorical way of thinking about knowledge
(Andriessen 2008; Bratianu 2011). The kernel of this chapter is the energy meta-
phor and its consequences in understanding the multifield theory of organizational
knowledge, or project management body of knowledge. The main ideas introduced
by this metaphor are the following (Bratianu 2015): (a) knowledge is conceived as a
field, which is an intangible entity; (b) there are three basic knowledge fields:
rational, emotional, and spiritual; and (c) one form of knowledge can be
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transformed into another form as a result of a continuous interaction between the
three knowledge fields. A sustainable business requests a balance between rational,
emotional, and spiritual knowledge based on positive values and primacy of
community interests over individual or company’s interests.

2 The Beauty of Metaphorical Thinking
2.1 Knowledge Metaphors

Writers always fascinated us with their metaphors that made our imagination to
stretch out and create wonderful worlds, or to make our mind to discover new
meanings and interpretations for apparently known facts and phenomena. For
instance, in his well-known poem All the World’s a Stage William Shakespeare
suggests new meanings for our existence:

All the world’s a stage,
And all the men and women merely players;
They have their exits and their entrances,
And one man in his time plays many parts,
His acts being seven ages.

That is a linguistic metaphor which is a figure of speech and an expression of the
linguistic intelligence. Cognitive scientists draw our attention to another type of
metaphors called conceptual metaphors which is crucial for our thinking
(Fauconnier 2001; Fauconnier and Turner 2002; Frith 2007; Lakoff and Johnson
1980, 1999; Pinker 1994, 2008). According to Pinker (2008, p. 241), “Conceptual
metaphors point to an obvious way in which people could learn to reason about
new, abstract concepts. They would notice, or have pointed out to them, a parallel
between a physical realm they already understand and a conceptual realm they
don’t yet understand.” Conceptual metaphors are analogies which help us to map
one experience in terms of another experience, making it possible to understand
complex and new situations in terms of what we already know. That means that
metaphors enable us to describe abstract concept in terms of physical objects and
processes, and their attributes. As postulated by Lakoff and Johnson (1999, p. 3),
“Abstract concepts are largely metaphorical” and “Thought is mostly unconscious”.
For instance, in the metaphor “Time is money” money represents the known
physical object and time is the abstract concept for which we want to find out
new meanings. Considering money as an economical resource we transfer some of
its attributes to the abstract concept. Thus, we learn that time can be wasted, saved,
invested, lost, used up or used profitably.

A metaphor contains a source domain which represents the semantic field of the
known concept, a target domain which represents the semantic field of the less-
known concept, and a mapping process from the source domain onto the target
domain. Mapping is a selective process since not all the attributes of the source
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concept can be projected onto the target concept. For instance, in the metaphor
“Time is money” the physical attributes of money like its solid state or structure
cannot be projected onto the concept of time. “What is projected is the cognitive
topology of the source domain, that is the slots in the source domain as well as their
relation with each other” (Moser 2000, p. 2).

Knowledge is an abstract concept that can be discovered by using metaphorical
thinking (Andriessen 2008, 2011; Andriessen and Boom 2007; Bolisani et al. 2012;
Bratianu 2009, 2011, 2015; Bratianu and Andriessen 2008; Nonaka and Takeuchi
1995; Steen 2011). As emphasized by Andriessen and Boom (2007, p. 3), “Knowl-
edge is not a concept that has a clearly delineated structure. Whatever structure it
has it gets through metaphor. Different people from different cultures use different
metaphors to conceptualize knowledge.” This practical infinity in conceptualizing
knowledge leads to a large spectrum of meanings and interpretations, which
represents a real obstacle in defining the concept. Moreover, people enjoy simple
and intuitive metaphors which imply also a series of limitations in understanding
the knowledge concept (Andriessen 2008; Moser 2000, 2004; Pinker 2008).
Metaphors are involved mostly unconsciously in the process of transforming
implicit knowledge obtained through direct experience into explicit knowledge
through the language. They help in structuring the new meanings and integrating
them into the existing semantic framework, making abstract concepts more acces-
sible and comprehensible. “The models that underlie metaphors are not an expres-
sion of language, but an expression of thought. These models are an indication of
the cognitive structuring of experience, that in turn determines actions and think-
ing” (Moser 2004, p. 151).

The first category of metaphors used for knowledge had in their source domain
objects. Thus, metaphors like “knowledge as resources”, “knowledge as assets”,
and “knowledge as stocks” dominated the first stage of knowledge management
development. As a result of these metaphors knowledge receives many attributes of
objects and becomes de-contextualized. Knowledge can be located, accumulated,
stored, retrieved, packed, delivered, and used in a production process like any other
resource (Andriessen 2008; Borgo and Pozza 2012; Davenport and Prusak 2000;
Stewart 1999). As Bolisani et al. (2012) remark that this type of metaphors lead to
an objectification of knowledge. Objectifying knowledge enables its codification
and standardization in organizational contexts by using the information technology.
Also, mapping organizational knowledge constitutes a direct result of using this
class of metaphors based on objects in the source domains. The beauty of these
metaphors resides in their simplicity and intuitiveness. As a result of this perspec-
tive, knowledge management operates with knowledge like with any other tangible
resources. Leif Edvinsson (2002, p. 7) emphasizes very well this approach:
“Knowledge management is about the storage, transfer and migration of knowl-
edge. It treats knowledge as an object, like a book in a library”.

Ikujiro Nonaka used extensively in his works the metaphor “knowledge as an
iceberg”, which may be considered a complex metaphor. It is composed of several
simple metaphors of the same structure. The visible part of the iceberg represents
explicit knowledge, while the hidden part of the iceberg, i.e. the part under the
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water surface, represents the tacit knowledge. Referring to the way Japanese
companies consider knowledge, Nonaka and Takeuchi (1995, p. 8) say that “they
recognize that the knowledge expressed in words and numbers represents only the
tip of the iceberg. They view knowledge as being primarily ‘tacit’—something not
easily visible and expressible. Tacit knowledge is highly personal and hard to
formalize, making it difficult to communicate or to share with others”. The tempta-
tion of using the iceberg metaphor resides in its simplicity of separating explicit
knowledge from tacit knowledge, and in considering tacit knowledge a generic
concept for all the knowledge types which cannot be formalized by using a natural
or symbolic language. However, that simplicity leads to the main limitations of the
iceberg metaphor: (a) emotional knowledge and spiritual knowledge are mixed
together without any individuality, and (b) the iceberg is a tangible object and
knowledge is an abstract concept.

The next class of metaphors introduces in the source domain the concept of fluid,
or flow: “Knowledge as a fluid”, “Knowledge as a flow”, or “Knowledge as stocks-
and-flows” (Andriessen 2008; Bratianu 2015; Davenport and Prusak 2000; Nissen
2006; Nonaka et al. 2008; O’Dell and Hubert 2011; Oliver 2013). For instance,
Leistner (2010, p. 6) considers that knowledge flow is a metaphor with a general
application: “With the wider view I am taking, I claim that managing knowledge
flows is something that can be applied and used in almost any type of organization”.
The metaphor makes the transition from the image of a solid object with a well-
descriptive shape and structure toward the image of a fluid flow with a changeable
form and structure, in a continuous dynamics. Nissen (2006) explains that in any
organization there is a need of knowledge to flow from one place to another one to
assist managers in decision making. Thus, the flow of knowledge through the whole
organization gives an intuitive image of the organizational knowledge dynamics,
which the metaphors based on solid objects could not offer. “Knowledge as a fluid”
and “Knowledge as a flow” metaphors are more powerful in expressing knowledge
attributes than “Knowledge as an object” metaphor since they take advantage of a
dynamic structure of the source domain. However, these new metaphors have a
series of limitations coming from the Newtonian logic behind the fluids and flows. I
am referring especially to the conservation laws and to the properties of tangibility
and linearity. Also, these metaphors cannot explain the transformation of tacit
knowledge into explicit knowledge and that of explicit knowledge into tacit knowl-
edge. Emotional and spiritual knowledge remain as a mix of everything that cannot
be expressed in a natural or symbolic language.

2.2 The Energy Metaphor

In his insightful book Corporate longitude: What you need to know to navigate the
knowledge economy, Leif Edvinsson (2002) remarks that we need new metaphors
and thinking models in order to enlarge our understanding about knowledge and
intellectual capital such that organizations can re-create themselves as intelligent
enterprises. In this perspective, Bratianu and Andriessen (2008) proposed a new



74 C. Bratianu

metaphor for knowledge understanding based on the concept of energy. The
metaphor “Knowledge as energy” has been then refined by Bratianu (2011, 2015)
and used in opening new perspectives in understanding and explaining knowledge.
The main contribution of the energy metaphor is that it overcomes the limitations
imposed by the Newtonian logic since it is based on the ideas of thermodynamics.
The metaphor promotes three basic new ideas:

» Knowledge is a field.

» Knowledge is a spectrum of three fundamental components: rational knowledge,
emotional knowledge, and spiritual knowledge.

e Each form of knowledge can be transformed into another form during knowl-
edge processing and decision making.

Analyzing the content and structure of the source domain of the energy meta-
phor, we consider that the main attribute of energy that can be mapped onto the
target domain is that energy is a field. It is not a tangible object anymore but an
intangible entity. That means that we cannot apply anymore the Newton’s logic in
knowledge processing like in the previous metaphors. Linear thinking should be
substituted with nonlinear thinking, even if we don’t have at this moment a
nonlinear metric to evaluate it. The old saying that We can manage only what we
can measure should stimulate us in conceiving new nonlinear metrics for knowl-
edge evaluation and not in disregarding the new approach because it does not offer
for the moment a new metric.

Energy manifests in the nature in different forms: mechanical energy, as poten-
tial and kinetic energy; thermal energy; electrical energy; magnetic energy; nuclear
energy etc. This idea can be transferred from the source domain to the target
domain, and define some forms of knowledge. Thus, the Nonakaian dyad formed
of explicit knowledge and tacit knowledge can be replaced with a triad formed of
three fundamental forms of knowledge: rational knowledge, emotional knowledge,
and spiritual knowledge. Rational knowledge has been claimed by many
philosophers starting from the antique Greece that is the only form of knowledge
able to reveal the truth. For them, knowledge means concepts and ideas, and not
impressions coming from our senses. As formulated by Bertrand Russell (1972,
p. 153), “It follows that we cannot know things through the senses alone, since
through the senses alone we cannot know that things exist. Therefore knowledge
consists in reflection, not in impressions, and perception is not knowledge.” This
conception has been beautifully synthetized by Descartes (1997) in his famous
dictum Cogito, ergo sum! 1 think, therefore I exist. Rational knowledge became the
root of scientific and technological knowledge, and of our education. Western
education emphasizes even today the primacy of scientific knowledge over any
other form of knowledge, from primary schools up to the university programs.
Open any book of decision making and you will find only mathematics, although
decision making is not integrally a rational process. This dominant role of rational
knowledge we find also in the field of knowledge management, heavily supported
by experts coming from information science and technology where they operate
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with shannonian information. No wonder that the content of this book is dedicated
mostly to rational knowledge, may be with the exception of this chapter which is
dedicated to emotional and spiritual knowledge.

The first two ideas of the energy metaphor lead to the conclusion that we deal
with three fundamental knowledge fields at individual and at organizational levels:
rational knowledge field, emotional knowledge field, and spiritual knowledge field.
The third idea coming from the energy metaphor refers to the possibility of
transformation of knowledge from any field into knowledge from another field.
Just think of the transformation of mechanical energy into thermal energy through
friction, or to the transformation of thermal energy into electrical energy like in
solar cells. By analogy, we may consider that rational knowledge can be
transformed into emotional knowledge, and emotional knowledge into spiritual
knowledge during knowledge processing. Thus, knowledge dynamics is not
conceived as a mechanical motion from one part of the company to another one
through knowledge flow, but as a transformation from one form of knowledge into
another one, under certain conditions and in a given social context. It means much
more than the known conversion processes defined by Nonaka in his knowledge
dynamics theory (SECI): socialization, externalization, combination, and internali-
zation (Nonaka 1991, 1994). This theory departs from the Cartesian dualism of
body and mind since it is based on the Japanese philosophy of oneness of humanity
and nature (Kaufman 1994; Nakagawara 2004; Nonaka and Takeuchi 1995;
Nonaka et al. 2008), but it mixes together emotions, values, intuitions, and other
wordless forms of knowledge into a single generic form called tacit knowledge.
Thus, it cannot explain the transformation of one form of knowledge into another
one. Some authors, like Leonard and Sensiper (1998), transposed the concept of
explicit knowledge—tacit knowledge dyad into a spectrum of explicit knowledge—
tacit knowledge. Although this metaphor looks interesting, in fact it enlarges the
iceberg metaphor since at any cross-section in the spectrum we identify a part of
explicit knowledge and another part of tacit knowledge, and knowledge dynamics
reduces to the SECI model. The energy metaphor offers a different spectrum of the
knowledge field, composed of three well-identifiable forms of knowledge which are
in a continuous interrelation and transformation like the triple helix of DNA:
rational knowledge, emotional knowledge, and spiritual knowledge (Bratianu
2013). Thus, the energy metaphor contributes to a better understanding of the
organizational knowledge dynamics, generative knowledge creation, and develop-
ing a learning organization (Argote 2013; Senge 1999; Senge et al. 1994).

3 Emotional Knowledge
3.1 Cognition and Emotion
When the energy metaphor (Bratianu and Andriessen 2008) was presented for the
first time during the 9th European Conference on Knowledge Management

organized by the Southampton Solent University, UK, somebody from the audience
remarked that it is a pure speculation. However, we know that many new ideas in
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science have always been considered as being pure speculations. When new ideas
cannot fit anymore the conventional wisdom, there should be a shift in our way of
thinking by creating new paradigms (Kuhn 1970). In that situation, the conven-
tional wisdom considers that cognition and emotion are two separate concepts, as a
result of the Cartesian dualism of mind and body. According to Robinson et al.
(2013, p. 3), “Our intrapsychic lives are dominated by two sorts of phenomena:
thoughts (more formally, cognition) and feelings (more formally, emotion). Both
are internal events that cannot be directly observed by others and, in this important
sense, are subjective or at least particular to a person”. In the same perspective, Le
Doux (1999, p. 24) emphasizes the fact that “Since the time of the ancient Greeks,
humans have found it compelling to separate reason from passion, thinking from
feeling, cognition from emotion. These contrasting aspects of the soul, as the
Greeks liked to call the mind, have in fact often been viewed as waging an inner
battle for the control of the human psyche”. Based on a literature review concerning
functional magnetic resonance imaging (fMRI) in experiments focused on the
activity of the prefrontal cortex (PFC), Pessoa and Pereira (2013, p. 55) remark
also that “Cognition and emotion have been traditionally conceptualized as mutu-
ally antagonistic”. That explains the reaction of many people when promoting the
idea of integrating these two phenomena and their outcomes in terms of rational and
emotional knowledge.

According to Le Doux (1999) cognitive science emerged as a new field of brain
science but focused only on the part of mind that deals with rational knowledge and
intelligence, which means the reasoning process. It leaves emotion out. The brain is
considered like a computer and all knowledge processes studied through this
metaphor. However, many cognitive scientists were interested in the functional
organization of the mind, and not in its biological support. As a result of that
approach, “The field of cognitive science has been incredible successful in its stated
mission of understanding information processing, which turns out to mean the
unconscious processing of information” (Le Doux 1999, p. 33). Performing new
types of research on the brain, scientists discover that cognition and emotion are not
in fact two separate phenomena, but two interacting ones. From very simple push-
pull interacting mechanisms, there are more complex interactions which generate a
continuous dynamics between cognition and emotion. In their concluding remarks
of the review of the functional Magnetic Resonance Imaging literature, Pessoa and
Pereira (2013, p. 65) show that “many of the effects of emotion on cognition (and
vice versa) are best viewed not as a simple push-pull mechanism, but as interactions
between the two, such that the resulting processes and signals are neither purely
cognitive nor emotional. Instead, in several, the ‘cognitive’ or ‘emotional’ nature of
the processes is blurred in a way that highlights the integration of these domains in
the brain”. That is an excellent result demonstrating that the dualism of mind and
body should be replaced by the oneness conception of mind and body, such that
cognition and emotion become two interacting processes supported by the same
brain and body (Damasio 1994, 1999, 2003, 2012; Frith 2007; Hill 2008;
Immordino-Yang and Damasio 2007; Le Doux 1999, 2002; Mlodinow 2013;
Robinson et al. 2013).
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3.2 Emotions, Feelings and Emotional Knowledge

Nonaka and Takeuchi (1995, p. 9) describe tacit knowledge as personal knowledge
acquired through direct experience, fact that makes it difficult to express it: “Highly
subjective insights, intuitions, and hunches are an integral part of knowledge.
Knowledge also embraces ideals, values, and emotions as well as images and
symbols”. Thus, they recognize the existence of emotions in that fluid mix of
experience (Davenport and Prusak 2000) called tacit knowledge, but they do not
use the expression of “emotional knowledge”. The first to use this expression were
Mayer et al. (2004) in their definition of emotional intelligence. They conceive
emotional intelligence explicitly as the capacity of processing emotional informa-
tion and knowledge in concordance with cognitive science perspective. In their
view, emotional intelligence is “The capacity to reason about emotions, and of
emotions to enhance thinking. It includes the abilities to accurately perceive
emotions, to access and generate emotions so as to assist thought, to understand
emotions and emotional knowledge, and to reflectively regulate emotions so as to
promote emotional and intellectual growth” (Mayer et al. 2004, p. 197). Emotional
knowledge is the wordless expression of emotions and feelings (Damasio 1994,
1999; Le Doux 1999). I found very helpful to use the energy metaphor in enlarging
our understanding about knowledge, by considering it as a field whose behavior is
governed by thermodynamics laws and by introducing the basic idea that we can
accept three fundamental forms of knowledge fields: rational, emotional, and
spiritual. These fields are interacting and have the property of transforming one
form of knowledge into another one in the learning and decision making processes.
That means that cognition and emotion are two phenomena that interact continu-
ously such that thoughts may generate emotions, and emotions may lead to new
ideas.

Let us come back to the energy metaphor. In the source domain we have the
concept of energy and in the target domain we have the concept of knowledge.
Energy is not a substance but a field. Energy can manifest itself in different forms:
mechanical energy, thermal energy, electrical energy and so on. One form of energy
can transform itself into another form, according to some laws. For instance, the
transformation of mechanical energy into thermal energy through friction is
governed by thermodynamics laws. If we assign explicit knowledge to mechanical
energy, then we can assign emotional knowledge to thermal energy. It is interesting
to note that emotion is a phenomenon which has intensity like a thermal field,
intensity which is measured by temperature. The same emotion may have different
intensities in different people, like the temperature fields in different objects. Based
on the energy metaphor we can introduce the concept of emotional knowledge in an
explicit way, and we can advance the idea of transformation of rational knowledge
into emotional knowledge and vice versa through psychological processes. This
dynamics is very important in understanding the decision making process and
people’s behavior. For instance, Dan Hill (2008, p. 2) strengthens the idea that
people are primarily emotional decision makers in both marketplace and work-
place: “Breakthroughs in brain science have revealed that people are primarily
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emotional decision makers”. Similar conclusions come out of the famous book
Blink: The power of thinking without thinking written by Malcolm Gladwell. For
instance, contrasting rational knowledge and analytical thinking with emotional
knowledge and emotional thinking, Gladwell (2005, p. 17) remarks that “the task of
making sense of ourselves and our behavior requires that we acknowledge there can
be as much value in the blink of an eye as in months of rational analysis”.

Emotional knowledge is an expression of emotions and feelings. As Damasio
(1999, p. 26) states, “the simplest form in which the wordless knowledge emerges
mentally is the feeling of knowing”, and that wordless knowledge is an emotional
knowledge. Emotions and feelings are body and mind reactions to interactions
between our body and any object from external environment. Sometimes, they can
be generated by internal sources. For a better understanding of them, let us consider
some more elaborate definitions of emotions and feelings formulated by Damasio
(2012, pp. 116-117):

“Emotions are complex, largely automated programs of actions concocted by
evolution. The actions are complemented by a cognitive program that includes
certain ideas and modes of cognition, but the world of emotions is largely one of
actions carried out in our bodies, from facial expressions and postures to changes in
viscera and internal milieu.”

“Feelings of emotions, on the other hand, are composite perceptions of what
happens in our body and mind when we are emoting. As far as the body is
concerned, feelings are images of actions rather than actions themselves; the
world of feelings is one of perceptions executed in brain maps.”

Thus, the body language and the brain maps are specific ways of manifesting
emotional knowledge. It is a rich field of expression and it is directed both inwardly
through brain maps and outwardly through facial and body expressions. Emotional
knowledge created by our facial expression is encoded in microexpressions, that is
configurations of facial muscles that have durations of the order of microseconds.
They are not controlled by our consciousness.

Emotions contribute directly to the generation of the survival-oriented attitude of
individuals. When consciousness becomes aware of the new context that interacts
with our body, emotions transform into feelings. That means that neural maps
created by the brain are transformed into mental images. The neural patterns that
are the biological foundation of feelings generate two types of changes: changes
that reflect the body state, and changes that reflect cognitive state. All of these
changes carry with them emotional information and emotional knowledge
(Damasio 1999, 2012). When this information and knowledge is created at the
level of cognitive unconsciousness we deal practically with wordless knowledge
which is a part of the tacit knowledge we have already discussed.

There is a large spectrum of emotions with a core of seven universal emotions:
happiness, surprise, fear, anger, sadness, disgust and contempt. Some authors
integrate disgust and contempt and the core emotions reduce to six. They are
considered to be universal due to their manifestation regardless of gender, age,
culture or ethnogeography. It is interesting to see that this emotional core spectrum
contains only one positive emotion (i.e. happiness), one neutral emotion
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(i.e. surprise) and five negative emotions (i.e. fear, anger, sadness, disgust and
contempt). All of these emotions can be displayed on the face of people using an
intrinsic genetic code. Based on many observations and experiments, Hill (2008,
p- 45) remarks that “Facial expressions are uniform and universal. Indeed, even a
person born blind, who could not possibly learn expressions through imitation, has
the same facial expressions as everyone else”. That is a strong argument in favor of
considering emotional knowledge reflecting the truth much better than rational
knowledge which is mediated by our motivation in expressing the truth. While
rational knowledge is a result of a conscious process that can be controlled by our
willingness to tell the truth or not, emotional knowledge is a result of the direct
unconscious reaction of our body and mind to the interaction with the external
environment.

Emotions and feelings generate emotional knowledge which is able to transform
into rational knowledge, as well as into spiritual knowledge. As Gladwell (2005,
p- 70) remarks, “The conversion of emotions into thoughts has allowed emotion to
be studied using the tools and conceptual foundations of cognitive science”. Results
show that “Emotions and cognition are inextricably intertwined. Feelings influence
thoughts and actions, which in turn can give rise to new emotional reactions”
(O’Rorke and Ortony 1994, p. 283). Arguments in favor of this dynamics between
rational knowledge and emotional knowledge have been well-documented by
Daniel Kahneman in his famous book Thinking fast and slow (2011). Kahneman
is Higgins Professor of Psychology Emeritus at Princeton University and he
received the 2002 Nobel Prize in Economic Sciences for his pioneering work
with Amos Tversky on decision making. Kahneman asserts that there are two
thinking systems in our mind and they work together. “System 1 operates automat-
ically and quickly, with little or no effort and no sense of voluntary control. System
2 allocates attention to the effortful mental activities that demand it, including
complex computations” (Kahneman 2011, pp. 20-21). Although the automatic
system 1 generates complex pattern of ideas, only the logical system 2 is able to
constructs thoughts and to aggregate them in rational structures that can be
expressed by a natural or formal language. That means that emotional knowledge
is a fast outcome of our interactions with the external world and only by transfor-
mation into rational knowledge it can be processed logically and expressed in a
natural or symbolic language.

4 Spiritual Knowledge
4.1 Spirituality

Although searching on internet for spirituality one gets many links to religion, the
two concepts define two different realms of our thinking, even if there is a fuzzy
overlapping area (Benefiel 2005; Dalai Lama 1999; Fry 2003; Fry et al. 2007;
Mitroff and Denton 1999; Reave 2005; Zohar and Marshall 2000, 2004). Dalai
Lama (1999, p. 22) explains the difference between religion and spirituality:
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“Religion I take to be concerned with faith in the claims of one faith tradition or
another, an aspect of which is the acceptance of some form of heaven or nirvana.
Connected with this are religious teachings or dogma, ritual prayer, and so
on. Spirituality I take to be concerned with qualities of the human spirit—such as
love and compassion, patience, tolerance, forgiveness, contentment, a sense of
responsibility, a sense of harmony—which bring happiness to both self and others”.

Spiritual knowledge is the direct result of the process of thinking about exis-
tence, and searching for meaning and purpose in our lives, a process based on
deeply held personal values (Neck and Milliman 1994). While religion is organized
and operates as a social attractor (Mitroff and Denton 1999), spirituality is highly
individual. Spiritual knowledge reflects the content of that field of spirituality and
constitutes the third component of the triple helix of knowledge (Bratianu 2013). If
rational knowledge reflects our understanding about the physical world we are
living in, and emotional knowledge reflects our understanding about our bodily
emotions and feelings, spiritual knowledge reflects our understanding about the
meanings of our existence. Spiritual knowledge is in a continuous dynamic with
rational knowledge and emotional knowledge and it powers the decision making
process. When we make decisions we take our beliefs and values as guidelines and
react to the given problems with a combination of rational and emotional thinking
(Ariely 2010; Kahneman 2011; Le Doux 1999).

Spiritual knowledge is related also to the way of working and living. Work can
be viewed as a curse like in the biblical stories or as a means of life. For many
people work appears as an extension of their personality, and a tangible way an
individual can measure his or her worth. If people work only for money and they do
not find any spiritual value in their daily activities, they will become dissatisfied and
unproductive. They will feel stress in their work efforts and sooner or later will be
burnt-out. That situation is more specific to the knowledge workers than to indus-
trial workforce (Drucker 2008). Zohar and Marshall (2004, p. 17) strengthen that
view and go even further saying that “We need a sense of meaning and driving
purpose in our lives. Without it we become ill or we die”. Spiritual knowledge
embraces our deepest sense of existence, living aspirations and motivations, values
and ethical principles we live by, and ways of embedding all of these in our lives
and work. Spiritual knowledge has the power of stimulating to think beyond
individual interests and achievements. To think for community and society at
large, in creative ways like spiritual leaders can do.

4.2 Spiritual Knowledge and Spiritual Intelligence

It is interesting to reflect upon the Latin root of the word spiritual. 1t is spiritus,
which means that which gives life or vitality. That means to give a meaning to our
life and to find ways of realizing our aspirations for a better possible future for the
whole community. That makes the difference between to have and to live up to your
values and ideals. Unlike physical events that have causes or generic forces to
determine their triggering, human behavior is triggered by reasons and guided by
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values, which leads to spiritual knowledge. That is why educations should not be
limited only to rational knowledge but extended to emotional knowledge and
spiritual knowledge. Unfortunately, even education in some cultures (for instance
American culture), or some professional domains (for instance in business) stresses
the importance of self-interest as a driving force of competition. Students in
Economics are taught about self-interest and profit making. From here, they are
taught how to find strategies to increase companies’ profits and their shareholders
the value of their investments. It is a pure rational reasoning and there are huge
efforts for teaching such rational knowledge. However, profit maximization princi-
ple applied in business can easily generate greed for many managers. Wang et al.
(2011, p. 545) try to distinguish between self-interest and greed as follows: “Self-
interest is a motivation, widely presumed to drive most economic behavior, which
aims to increase personal well-being. In contrast, greed is self-interest taken to such
an extreme that, based on prevailing social norms regarding the effects of one’s
behavior on others, it may be perceived as unacceptable or immoral”. The problem
with greed is that it is a reinforcing phenomenon, which means that the more you
have the more you want more.

Spiritual knowledge is processed by spiritual intelligence. Danah Zohar and Ian
Marshall consider spiritual intelligence the third fundamental intelligence after
cognitive intelligence and emotional intelligence. In their view, spiritual intelli-
gence ““is the intelligence with which we have access to deep meaning, fundamental
values, and a sense of abiding purpose in our lives, and the role that this meaning,
values and purpose play in our lives, strategies, and thinking processes” (Zohar and
Marshall 2004, p. 64). Spiritual intelligence acts like an integrator helping us to
understand our identity and sense of life. Also, it helps us to construct a vision based
on our potential rich in rational, emotional, and spiritual knowledge. Thus, it might
be considered as a driving force in conceiving and implementing strategies in
concordance with our set of values or mindset. Spiritual intelligence is a real
transformational force which is fundamental for spiritual leaders (Bass and Riggio
2006; Benefiel 2005; Daft 2008). They should be able to create a shared vision
based on a set of organizational values and ethical principles.

Spiritual leadership is based on the triple helix of knowledge, but for motivating
people it gives primacy to emotional knowledge and spiritual knowledge. While
management is based on rational knowledge and analytics, and decision making
strives to be rational and objective, leadership favors emotional knowledge and
spiritual knowledge and uses rational knowledge only as a support for quantitative
analyses. That is evident especially in change management when people should be
motivated for a larger effort and a long term view. Reducing managerial decision to
the rational knowledge and eliminating emotional and spiritual knowledge has been
a historical mistake justified only by the efficiency and profit maximization
principles. As Mitroff and Denton (1999, p. 91) remark with respect of the separa-
tion of spiritual knowledge from management, “We have gone too far in separating
the key elements. We need to integrate spirituality into management. No organiza-
tion can survive for long without spirituality and soul. We must examine ways of
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managing spirituality without separating it from the other elements of
management”.

A good example could be the Google’s philosophy about leadership known as
“Ten things we know to be true”. Larry Page and Serghey Brin, the founders of
Google, formulated these principles when the company was just a few years old,
and then they check them from time to time to see if they still hold true. The ten
principles are the following:

. Focus on the user and all else will follow.

. It’s best to do one thing really, really well.

. Fast is better than slow.

. Democracy on the web works.

You don’t need to be at your desk to need an answer.
You can make money without doing evil.

There’s always more information out there.

. The need for information crosses all borders.

. You can be serious without a suit.

. Great just isn’t good enough.

—_

Although most of these principles follow a rational logic, we can identify easily
the combination between rational knowledge, emotional knowledge and spiritual
knowledge. May be principle no. 6 “You can make money without doing evil”
should be found in many other business philosophies since it is a perfect blend
between the rational and spiritual knowledge fields. Principle no. 10 “Great just
isn’t good enough” shows a deep understanding of knowledge dynamics and the
power of leadership aspirations for an evolving future.

Even if we contrast business environment with academic environment, we shall
remark the same force of spiritual knowledge in creating the vision framework for
leadership. To illustrate this assertion let us analyze the mission statement and the
organizational values of the Stanford Graduate School of Business. The mission
statement: “Our mission is to create ideas that deepen and advance our understand-
ing of management and with those ideas to develop, innovate, principled, and
insightful leaders who change the world”. The Graduate Business School strives
for values leading to excellence:

« Engage intellectually.

» Strive for something great.
« Respect others.

e Act with integrity.

* Own your actions.

Asking faculty staff and students to “Strive for something great” represents a
challenge for the spiritual knowledge field and for the organizational knowledge
dynamics which should be able to find practical ways of achieving greatness.
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5 Practical Examples
5.1 Managing Change

Project Management involves change, and a change process cannot be managed by
using the same methods like for a steady production process. Managing change
means to create a driving force able to overcome the inertial force of any steady
process, and to direct the workers’ energy toward achieving a given objective
(Burnes 2009; Kotter 1996; Kotter and Cohen 2002). That means to have a vision
about a future possible state of the project or organization and to create an
emotional driving force able to increase the commitment and the effort necessary
to achieve that future state and its objectives. As Kotter and Cohen (2002, p. 1)
remark, “People change what they do less because they are given analysis that shifts
their thinking than because they are shown a truth that influences their feelings”.
Instead of using the well-known mantra “analysis-think-change” Kotter and Cohen
recommend the approach based on the new mantra “see-feel-change”. Thus, instead
of using almost exclusively rational knowledge the project management leaders
should use primarily emotional knowledge which will generate the necessary
rational and spiritual knowledge for change. An interesting change project
described by Burnes (2009, pp. 421-424) is that of Oticon, a Danish company
founded in 1904 which used to be the first hearing instrument company in the world
for many decades. However, its lifecycle started to change in 1970s when the
company entered the decline phase. Lars Kolind, the new President of the company
came with a totally new vision of running the business based on a project manage-
ment philosophy and a chaotic association of people to different projects. Changing
the rigid structure of the company and the well-defined fluxes of decision making
into a project management structure based on free initiative and emotional teaming
of people, Kolind applied the new mantra described by Kotter and Cohen (2002)
and creating this way a creative environment able to generate new ideas and
products: “Departments and jobs titles would disappear and all activities would
become projects initiated and pursed informally by groupings of interested people”
(Burnes 2009, p. 422). That means replacing the rigid hierarchical organizational
structure with an ad-hoc fluid project-based structure and to release creativity of
people by encouraging their ideas and face-to-face communications. That means to
recognize the importance of emotional and spiritual knowledge in direct communi-
cation and teaming-up according to individual’s interests and not to top-down
decisions. Overcoming the inertial thinking and changing their spiritual guidelines,
people at Oticon became more creative and committed to generate new competitive
advantages. After some time of chaos and understanding the new emotional and
spiritual environment, workers at Oticon changed completely their behavior creat-
ing a new business climate with visible and impressive results. Oticon’s sales were
growing at 20% per year, after a period of 10 years of decline, and the market share
increased from 8 to 12% in the 2 years following the changes.
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5.2 Samsung Way

An inspired illustration of spiritual leadership can be Samsung Way, the organiza-
tional spirituality developed at Samsung (Song and Lee 2014). Samsung Group is
the most important business conglomerate of Korea, comprising 75 affiliate
companies in diverse industries. It has about 600 facilities in 63 countries
performing a variety of functions, including R&D, product design, production,
and procurement. Its labor force is about 500,000 employees, including all
categories of professionals from PhDs to ordinary laborers. In 2014 the company
was ranked the 21st on Fortune’s “World’s Most Admired Companies list.” In
2013, with an annual revenue of about US$ 201, Samsung Electronics—the flagship
of the company—surpassing those of Hewlett-Packard, Siemens and Apple.

In 1987 the founder of Samsung died and the new CEO became Lee Kun-Hee,
the third son of Lee Byun-Chull. With a solid business education at the best
universities in Japan and USA, Lee Kun-Hee transformed almost entirely the
company based on spiritual leadership philosophy and a deep understanding of
the change process. For him, change is the engine of progress and the force to
transform a domestic company into a world-class company. His favorite mantra is
“Change everything except your wife and children”. As demonstrated by Song and
Lee (2014), spirituality and spiritual leadership played always an important role at
Samsung. When the company was an important player only at the local and national
levels, the value system adopted at Samsung comprised: contribution to the nation,
people first, and pursuit of rationality. This decision guide encouraged mostly the
quantitative development of the company based on economic metrics. When the
vision changed its horizon from a national to a global framework, Samsung
enlarged its value system by considering also: creativity, integrity, excellence,
perfectionism, and co-prosperity. Based on these values the company elaborated a
new strategy suitable for a fast track competitor on a global market. In 1993, Lee
launched The New Management Initiative as a new driving force toward the global
leadership. Essentially, Lee wanted ‘“the transformation of Samsung from a
quantity-driven company to a quality-driven company in terms of its mindset,
systems, and practices” (Song and Lee 2014, p. 39). As it happened, the most
difficult objective was the change of the mindset since organizational culture
generated a strong inertial force. Chairman Lee Kun-Hee underlined that need of
change and the necessity of a new strategic thinking: “The future belongs to those
who explore and challenge earlier than others. In an environment that never stops
changing, we need the insight to grasp opportunity fast, and the wisdom to turn a
crisis into an opportunity. With strategic thinking and a preemptive and challenging
mind, we can strengthen competitiveness by using our limited resources more
effectively” (Song and Lee 2014, p. 77).
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5.3 Antimanagement

Spiritual knowledge plays an important role in management performance or
non-performance since managerial decisions are always based on a value system.
Since many companies go from success to failure, from exponential development to
sudden bankruptcy, from social responsibility to social irresponsibility it is impor-
tant to understand this organizational behavior and its underpinning. Lange and
Washburn (2012) remark that many authors prefer to discuss about corporate social
responsibility (CSR) although the core of the problem is generated by the corporate
social irresponsibility (CSI). “Irresponsibility, distinct from responsibility, is often
not discussed explicitly in the CSR literature, but the implication is that irresponsi-
bility is simply the opposite side of the responsibility coin—that is, the failure to act
responsible” (Lange and Washburn 2012, p. 300). To understand how the balance
may incline from one side to another it is useful to come back to the metaphorical
thinking and to recall the contrasting phenomenon of particles and antiparticles
from nuclear physics. Let us consider the case of the electron and positron. Both
particles have the same characteristics except for the electrical charge. The electron
has a negative electrical charge, while the positron has a positive one. When an
electron and a positron knock against each other they annihilate immediately
producing a pair of gamma rays. Due to their opposite electrical charge, these
particles will move in opposing directions when introduced in the same electrical
field.

That effect can be mapped onto the organizational field of forces. When two
managers have the same qualities with the exception of their value system, they will
make decisions along their own mindset which leads to opposing outcomes. For
instance, if we consider “respect for people” as a positive managerial value, then
“disrespect for people” has the meaning of a negative managerial value or
antivalue. In the first case the manager will try to motivate people by using a fair
and transparent metric or rewarding framework, while the manager who has no
respect for the human side of his employees will prefer a motivation system based
on fear. While rational knowledge is neutral with respect to decision making,
spiritual knowledge contains values and antivalues with respect to decision making.
As positive values, or just values, we may consider: respect for people, integrity,
responsibility, care for the environment, team spirit, striving for the best, good
quality etc. As negative values, or just antivalues, we may consider: disrespect for
people, irresponsibility, stressing employee, hidden the truth, malignancy, malprac-
tice etc. The manager charged with positive values will drive the organization
toward performance and competitive advantage, while the manager charged with
antivalues will drive the organization toward non-performance and decline. In the
case of positive values we talk about management, and in the case of negative
values we talk about antimanagement. Thus, antimanagement is not a bad manage-
ment but a management based on negative spiritual knowledge. This is an important
issue when promoting people in high levels of decision making looking only for
their rational knowledge and ignoring emotional and spiritual knowledge.
Antimanagement is a new concept introduced by Bratianu (2003) for explaining
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why many companies disintegrate as a result of managing on antivalues. Recent
business history contains many examples of companies which collapsed due to the
antimanagement practiced by managers being interested only in their own bank
accounts. Among them, the case of Enron became a classic story (Benston and
Hartgraves 2002; Chatterjee 2003; Lev 2002). Examples are even more astonishing
when considering the emergent economies from the former European socialist
countries, where antimanagement has been almost everywhere the rule due to
antivalues inherited from the old society. In a larger perspective, antimanagement
is based on the wrong assumptions that wealth is only about money and tangible
properties, and managers’ duty is to always increase the profit of shareholders,
regardless the methods used in the organizational context. As Richard Branson
(2011, p. 21) remarks, “The focus on profit being king has caused significant
negative, unintended consequences. For over a century and a half cheap labor,
damaged lives, a destroyed planet and polluted seas were all irrelevant when set
against the need for profit. But this is changing”.

The integrated view of knowledge based on the energy metaphor helps us to
understand that knowledge creation in organizations should not be limited to
rational knowledge as suggested by Nonaka’s model. Knowledge creation is an
outcome of organizational knowledge dynamics based on the multifield theory
(Bratianu 2015) where the rational knowledge field interacts continuously with
the emotional knowledge field and spiritual knowledge field. Spiritual knowledge
processing is done by spiritual intelligence and the final result for organization is
spiritual capital. According to Zohar and Marshall (2004, p. 3), spiritual capital is
“wealth that we live by, wealth that enriches the deeper aspects of our lives. It is
wealth we gain through drawing upon deepest meanings, deepest values, most
fundamental purposes, and highest motivations, and by finding a way to embed
these in our lives and work™. In order to see the new perspective created by Danah
Zohar and Ian Marshall we need to extract spiritual knowledge from the black box
of tacit knowledge and make it a basic component of the organizational field of
knowledge.

6 Conclusions and Further Research

Project Management has been developed as a rational decision making process
based on a finite business algorithm designed to achieve a well-defined objective. It
is a rational construct to build up into the future objectives within time and cost
constrains, and a reduced exposure to some potential risks. However, any project
development is made possible by the project team which means people with their
thoughts, emotions and cultural values. If the business process can be designed
based on rational knowledge, its operational development is strongly related to
emotional and spiritual knowledge of the project team members. Success or failure
depends on leaders’ vision and the commitment of workers derived from their
spiritual mind set and emotional behavior.
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The purpose of this chapter is to introduce in the generous topic of Project
Management the main concepts and ideas about emotional and spiritual knowledge
as a complimentary part of all the other chapters of this book based on rational
knowledge. Since knowledge is an abstract concept and its understanding depends
on the metaphorical thinking, the first part of this chapter presents the main
metaphors used in knowledge management with their attributes and limitations.
Thus, it is explained how using metaphors like stocks, flows or stocks-and-flows the
concept of knowledge is understood more or less in terms of some attributes of the
source domains. The most frequently used metaphor is that of stocks-and-flows
since it is very simple and intuitive. Also, the metaphor having in the source domain
the iceberg is frequently used due to its duality of visible part similar to explicit
knowledge and invisible part similar to tacit knowledge. However, all of these
metaphors have strong limitations coming from the Newtonian logic and the
property of linearity. The new metaphor of knowledge as energy changes
completely the understanding horizon since knowledge is conceived as a field of
forces, and existing in three fundamental forms: rational, emotional, and spiritual.
Moreover, knowledge dynamics refers now not to motion in space but to a trans-
formation of one form of knowledge into another form, in an interactive way.

Then, the chapter develops the topic of emotional knowledge which is generated
by our emotions and feelings. Emotional knowledge is a wordless form of knowl-
edge which is processed mostly unconsciously by our brain. We are aware of it
through intuition and transformation into rational knowledge which has a conscious
and explicit form. Also, the body language and the brain maps are specific ways of
manifesting emotional knowledge. It is a large spectrum of expressions and it is
directed both inwardly through brain maps and outwardly through facial and body
expressions. Emotional knowledge encoded into facial microexpressions can be
uncoded by experts and specialized software programs already in use in truth
detection and neuromarketing research.

A full sub-chapter is dedicated to spiritual knowledge which contains cultural
values, traditions and answers to all the questions concerning our existence and
working life. Spiritual knowledge is processed by spiritual intelligence, which is
considered one of the fundamental forms of intelligences together with rational
intelligence and emotional intelligence. Spiritual knowledge constitutes the guiding
system in decision making and the basis of the spiritual leadership. Successful
companies developed their visions and missions, their organizational values sets
and ethical principles based of spiritual knowledge and the spirituality framework
of their management. It is important to reflect for instance to the organizational
values defined by the Stanford Graduate School of Business: engage intellectually,
strive for something great, respect others, act with integrity, and own your actions.

To understand the practical implications of emotional and spiritual knowledge
there are some applications, described for their meaningful essence: managing
change, the visionary leadership at Samsung company and the consequences of
antimanagement, as a management practiced based on negative values. These
examples are related directly to Project Management since any new project should
have a vision, generates the need of change, and can be successful if and only if its
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management is based on a healthy spirituality. The lesson project managers should
learn from this chapter is that project management started as a full rational and
algorithmic approach to achieve well-defined objectives, but it should open to the
emotional and spiritual fields of knowledge. That is because enterprise is more
important than economics and people’s commitment and motivation for quality and
successful work are much more important than any economic principles.

Future research on the directions opened in this chapter should focus on the
dynamics of knowledge within the decision making process, which means to better
understand and explained the conditions and limitations of transforming one field of
knowledge into another field, and how these transformations can be used in
successful Project Management.
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Mauro Romani

Abstract

This chapter describes a sample design of the Lesson Learnt Support System for
project managers. The proposed system fulfills four major functions: collection,
acceptance, spread and reuse. The main emphasis of the chapter is on the
collection function comprising a large set of lessons learnt. These lessons are
derived from the personal experience of the author gained via real cases during
his extensive working career. The collected lessons are classified thematically to
facilitate their codification and knowledge transfer. These lessons serve not only
to determine what went right or wrong, or could have been done differently, but
also to what extent. The ultimate goal of the organization should be the adoption
of those best practices that can be drawn from lessons learnt. Assuming the
implementation of the proposed Lessons Learnt Support System, the chapter
ends by presenting a brief simulation of the system use.

1 Introduction
1.1 KM for PM

Knowledge Management comprises a range of practices to precisely identify the
knowledge, interpret it and reuse it in the appropriate content.

Starting from data (data is the source material or content in the form of facts or
non-facts that serves as a basis for generating information) through information
(information is a product of data that has been processed into a format
understandable by its intended audience) and knowing (obtained through sensory
experience—seeing, hearing, tasting, smelling or feeling) it is possible to
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understand (understanding involves an interpretation of the knowledge) and take
decisions if necessary (decisions require application of the understanding based
upon situation-specific criteria).

Knowledge is a fluid mix of framed experiences, values, contextual information,
expert insight, and intuition that provides an environment for evaluating and
incorporating new experiences and information: in other words, knowledge is a
system of connections between facts and ideas.

Frequently the focus is on process improvement and program enhancement.

The intervention areas of Knowledge Management in order to meet the needs of
organizations are numerous, for example in customer care (information support
systems used in more advanced call centers), in case management (activation
systems of expert knowledge for solving complex cases) and also in Project
Management.

In particular, the use of features offered by Knowledge Management to integrate
the processes for the development of a project brings us closer to an actual “learning
organization”.

The use of Knowledge Management is certainly an essential weapon that the
Project Manager has at their disposition, for the successful completion of a project.
The benefits that can be derived from Knowledge Management are well known and
are manifold: to encourage greater collaboration between the participants,
identifying ‘best practices’, improve the ability of innovation and production and
increase the responsibility of each participant.

Project Management is defined as the application of concepts, tools and
techniques to complete a project on time and on budget, obviously responding to
the needs requested by the customer. As we can imagine, making good use of the
flow of knowledge, in particular its repeatability and commonality, will go to
support and fill in gaps left by Project Management.

1.2 Lessons Learnt

The term “Lessons Learnt” (LL) refers mainly to the learning process, which takes
place gradually through observation, participation and experience.

In particular, observation is taken to mean an indirect involvement, a kind of
detection (for example, hearing or seeing), on the other hand, participation is taken
to mean a direct involvement in activities, while experience is taken to mean the
result of concrete events (tangible or intangible) that lead to/ensue in ways of
knowing.

Lessons Learnt is a form of knowledge evaluation and is closely related to the
discipline of knowledge management, which includes a range of practices used in
an organization to identify and adopt ideas and experiences.

Starting from descriptive knowledge, which just provides only general
descriptions, such as lemon is yellow, knowledge evaluation describes different
characteristics of the fruit, such as smell, taste and texture. Not only that, but it
contributes additional details, such as vitamins are contained in the lemon,
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combinations of fruit using lemon, and so on. Consequently, it is knowledge
evaluation that is used to retrieve and formalize “Lessons Learnt”.

2 Best Practices: What Are They?

Lessons Learnt serve not only to determine what went right or wrong, or could have
been done differently, but also to what extent: in any case the ultimate goal of the
organization should be those best practices that can be drawn from lessons.

In literature there are different opinions about when to use the term best
practices; starting from the definition of the American Society for Quality (ASQ)
that specifies a best practice as “a superior method or innovative practice that
contributes to improve the performance of an organization, usually by other
organizations recognized as best among equals”, the question is: when might one
lesson learnt commonly reoccur in various contexts and thus be considered a best
practice?

The result is to exaggerate and inflate in improving current practices, generating
confusion and losing effectiveness.

Best practices are defined (Kerzner 2013) as “reusable activities or processes
that constantly add value to the deliverables of the projects.” Acceptable best
practices may be present in a variety of contexts, including working relationships,
and the design of templates in which Project Management methodologies are used
and applied. Moreover, companies which develop methodologies by themselves
have greater success, particularly when they also build their own best practices and
lessons learnt from other activities.

In general the aim of using the best practices in any industry is a commitment to
use the knowledge in place and the technology available to ensure conformity of
behavior.

While the link between the best practices and lessons learnt is well established,
in organizations there is still much to be done in developing systems that support the
transfer of knowledge to finally get to the Learning Organization. This includes
development and organizational change and its flexibility, in other words, organi-
zational maturity.

The ultimate goal is to use the learning processes at the individual, group and
system level to continuously transform the organization in a direction that is
increasingly satisfying to its stakeholders.

3 Lessons Learnt Support Systems

What is meant by a Lessons Learnt Support System? It is nothing but a system of
knowledge management, possibly accessible to members of the project team.

A Lessons Learnt Support System must be adaptable to meet the various needs
of an organization, in some cases it may be departmental (for example for the
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Human Resource Unit), and in others, correlated to specific functional areas (for
example, Customer Relationship Management).

Moreover, Lessons Learnt Support Systems have been developed by many
organizations such as all US military branches, education/research institutes and
commercial companies.

3.1 Design and Implementation

The simplest approach for creating a Lessons Learnt Support System is to design it,
keeping in mind the bottom-up nature of organizational learning, which neverthe-
less requires a good level of awareness from the employees in the Knowledge
Management discipline. A significant example is the Space Engineering Program at
NASA (Sells 1999) which has developed a Lessons Learnt System to ensure that the
flight system complied with the requirements for the various stages of design,
development, integration and testing. A Lessons Learnt database, accessible
through electronic forms, was concretely created.
Generally, at least the following functionalities should be implemented:

e a “Collection” function
To facilitate the collection of Lessons Learnt, you need to create an electronic
form that includes information such as: name, date, category, enforceability,
potential keywords, any attachment and obviously the recommendation (namely
the Lesson Learnt). Through this module new Lessons Learnt can be collected
(actually proposed).
At the organizational level it is desirable to encourage employees to share their
Lessons Learnt. As part of a specific project, it will be the responsibility of the
Project Manager to use and to ensure the use of the electronic form.
There are a number of ways to support the sharing, in particular; activating a
discussion (chat) online through the Lessons Learnt system (a specific function,
in which users can interact with each other, should be implemented), or a
meeting to discuss face to face.

» an “Acceptance/Archiving” function
For acceptance, and therefore the validation of a Lesson Learnt, a function that
allows the designated experts to verify the Lessons Learnt pending, should be
implemented in the system, that is resulting from the aforementioned collection
function, by providing the designated experts the possibility to change the
lessons learnt collected, even if any change must be a simple fine tuning in
order to homogenize them, according to the format of those already present.
Once this function is completed, the Lesson Learnt is officially stored and can be
made available to all users.

e a “Spread” function
About the spread of Lessons Learnt, the best choice should be to implement (or to
link to) an e-mail notification: the acceptance of a Lesson Learnt should
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automatically trigger an email alert to the concerned users. The alternative
would be to directly highlight the new Lesson Learnt inserted into the system.
This function depends very much on the organizational context in which the
Lessons Learnt System has been activated.
Additional implementation for this function is to allow the user to download
(by printing or saving to a usable electronic format) any Lessons Learnt and any
enclosed material in order to promote a more widespread distribution.

* a “Reuse” function
The important thing is that the Lessons Learnt System is being used not only in
the phase of insertion of the contents, but also in the extraction of them. The
aforementioned, works well, only if there are properly set parameters for content
searches.
Therefore, to allow the users a real Lessons Learnt reuse feature in their own
context, a search mechanism should be implemented. This function is the most
important in a Lessons Learnt System, since it must ensure the recovery of one or
more Lessons Learnt more suitable to any situation.
As mentioned, the implemented research should not only provide the possibility
to search for keywords, but also allow the opportunity to take advantage of the
advanced methods, based on the semantic.

4 Focus on “Collection” Function: A Concrete Method

In reality what we should try to determine is the dimension of the Lessons Learnt,
that is:

» what to do or what not to do: title and description, where the former indicates its
“tag”, as it were, and the latter the formal presentation;

¢ options (not recommended): possible alternatives to the lesson learnt;

» why: reasoning behind the lesson learnt;

« pros and cons: advantages and disadvantages of applying the lesson learnt;

« cost: effort and/or risks inherent in the lesson learnt;

The above steps can be applied in order to support the experience extraction and
the knowledge elaboration. Accordingly a Lesson Learnt form (composed of
sections: Title, Description, Options (not recommended), Reason, Pros, Cons,
Cost) can be used to formalize its dimensions.

The sections below are intended to be classified thematically in order to propose
an initial codification and facilitate the knowledge transmission

4.1 The Email World for Project Managers: Some Lessons Learnt

For a Project Manager, email is a bit of a mixed blessing: it’s an essential part of
project communication these days but sometimes it can be intolerable. You’re only



100 M. Romani

out of the office for a few days and when you get back you find dozens of emails in
your inbox waiting to be read.

Absurd as it may seem, one often falls victim to a sort of internal spamming, in
the sense that the email received is often a disclaimer of responsibility. No doubt
about it: emails often create background ‘noise’ which can really hinder the work of
a Project Manager.

Often a Project Manager finds himself inundated with a lot of unsolicited emails
that are being bandied about between the various members of the project team,
suppliers, stakeholders, etc. just because they always copy you on everything, just
to be on the safe side

Although Project Managers are victims of the spamming we talked about before,
sometimes they are just as guilty, copying all managerial staff involved, functional
managers as well as those directly in charge.

Here following some Lessons Learnt derived from the experience of the author
gained via real cases during his working career (Table 1).

4.2 Project Managers During an Emergency: Some Lessons
Learnt

More so during the critical moments, that constitute an emergency, the Project
Manager is required to manage the project in an impeccable way, meaning that in
addition to ensuring the execution of his/her tasks, the Project Manager must
simultaneously focus the team on mitigation, if not resolution of the issue
outstanding.

Again, here following some Lessons Learnt derived from the experience of the
author gained via real cases during his working career (Table 2).

4.3 Project Managers with Contractual Promises
and Disappointments: Some Lessons Learnt

Concentration on operational aspects related to the delivery often leads project
managers to forget the implications and the legal aspects of their business. Most of
the projects aimed at the market and developed for specific customers based on a
contract that is on the one hand, binding objectives products and procedures for
carrying out the work and on the other hand, fixed often possible terms and
penalties for all those aspects that can give rise to a dispute.

Each project would raise legal explicit (set by the main contract and by any
sub-contracts) and implicit aspects, that are fixed by laws and regulations that apply
according to where the project takes place and the products created by the project. It
is therefore important that a Project Manager is aware of everything that can create
legal problems and from this point of view, single out the risks involved while
conducting a thorough analysis of these risks together with all the other factors that



101

Lessons Learnt Support System

(panunuoo)

pareys pue
PIEOTUNTULIOD 9q 0}
QUOJSIIW/UOISIOANP
QU OB IO
PISIAQI 9q 0] “IST]
Surrew oTwWeuA(J o

QATYOTE [TEWID
Jo JuswRgeurw
PazI[enuad

uo uoneuLIOful
SunnqisI(y o
SISNY JO
uorsseoons € Sursn
§s9001d YoIeag »
uoIRULIOJUT

10J YOoIeas 9JelI[Ioe]
0) spIom KoY

JO uoIeIYNUP] .

150D

e se  Jourweds,,

e se uoneindar
PoAIasapuN UIRH o
suonsod

[e1OLJO STA-B-STA
Surreys-uoneuLIOul
JO SSOT o

wreo) Ayl yim
pareys 9q jouued

J1 9OUIS SAIYOIR
[rewo paseuewt
Arenuoo e doay 0)
Suraey A[[eUOSIo] o

Nilg)

uonsonb ur uorstoop
oy} Surpuejsiopun
JO snuo JIys o
SIOp[OyaYels
109fo1d se [jom

se sonJed pajsarul
IoUIO0 OB »

J101e139)Ul UR SB 9[01
s Jo3euepA Joofoid
Ay yym Surdooy ur
90IN0SAI  SUIAIYOIR
[rewa,, 2y yojdxy «
SIUQWIOW [BUOISIOAP
Jo yoen doay

dioy o1 (suo [eroyjo
Y} 01 uonIppe ur)
J[qe[IBA®R ST QAIYOIR
Arejuowo[dwod v «

soid

sysaIoul
palsoA im sonted
Kq opew sysonbar
Jre] Surpredar
SyoBYE 2ININg WOy
J[osIno£ puejep o],

150[ 9q J0U
ISNW YOIYM SJUIAD
109fo1d jo p1ooax

e op1aoid pue sojo1
/s1ohe[d snotrea
) ueamjaq aoerd
uaye) aAery Jey)
suonenogau pue
SMOTA JO oueyoxa
oy 1001 Koy
1UOTIBIUSWNIOP
109foxd jo jred
Sunyew-uoISIOdp
oy Juasardorx

udyjo s[rewyg
uoseay

(o1oeqpasy
JUOTJEWLIUOD

10J 3sonbar e yyim
sojnurw SunjeIp)
Surreys-uoneuLIOul
/UOTIEOTUNUIIIOD

Jo ureyd

pIepuels as()

pajep-dn 31 doay pue
91y 109foxd [eroFO
Y} Ul SJUIUOD
119y} 1O S[rew
juejrodwlr 9ARS o
(popuaWIIOddx

jou) suondQ

A 03 uondooxa

Ue SB UJAD)
souojso[Iwu 30oloxd
pue jurodpuels
[e1OhJO QY] dreys
0] JOpIO Ul S[TRWR
dnoi3 3urpuos
uaym 9D 3s()
JUSIUO0D Y} JO
QINJeU [BSISASURI)
a1y} 10§ oy1oads 003
QIE Jey) SISUIBIUOD
ur uappry Sureq
uoneuLIojul Ul
J[NsaI JYSTW yorym
SIOP[O} SNOLIBA
ojur way) 3urnios
uey) Ioyjer xoquj
INOA Ul S[rewrd

[1e dooy 031 19339q ST
J] "S[rew SUTAIYoIe
uayMm JY3noyjaIoy
Isn 0} [eNUISSY

SI J1 0S QAIYIIE
[eon103s1y SUImoI3
-IOAD UE PUB S[TeUId
Jo xnyur Kjrep

B JIM [e9p 0] dARY
s1oFeue]y 109[01g
uondroseq

[Teuwd BIA
SIOp[OYaYels
[T 9AJOAUT

QATYOTE
[Tew? auo-ut
-ITe Jo 1sowr
) e
JuIe|
uossoT

JUIE9] SUOSSI] owios :s1oSeuewr joofo1d 10§ pIom [reWR 2y, | djqeL



snyejs
100lo1d Surprooar
UOIIBITUNWIOD
puooas

Q) UT PIATOIAI
uoreuLIOJul
Suneprjosuo)) «
uoneULIOJUI
Sumsenbar [rews
18I JO KORINODY o

M. Romani

Juowadeurw

JIOTUQS dI0W

Jo uonuele Ay} 0}
panrwugns 3uraq st
Jet)) 108 oY) JO MITA
ur JU9JUO0d [IeWD JO
Koeanooe Jurnsuy e

180D

102

uonewLIOjUI
[EWITUTW QATIIY o
90IN0S Ay}

WoIJ UORULIJUOD
urejqo pue Jnsuod
0] 9[qe Suroq
JNOYIIM UOTIRULIOJUT
J[qerjoIun
Aqrenuajod

EINELEN IS

S[Tewo

p.9D Auew 00} jJo
asneoaq Jowweds

e se uoneindar
PoAlosapun uIey e
s1aeW
[euondodxa-uou

UO UJAS UOTRULIOJUT
Jo Surpeards
QAISSQOXH o

S[rews p, 27
Auew 00) o Jnsar

Nille)

ssaoo1d Juriojruow
pue [onu0d

ojur Kyiqrxay
1918213 9onponu] .
(woyy

Jo 11ed 10) sonrAnoe
309fo1d jo ssar3oxd
3} UO uoHRWLIOUI
Surssaooxd

pue 3uno[[od

I0J popadu

QuIr} Q0NPaY

SIOPUIWAI
pue Jur[oAoax
Jurproae pue

uonualle AJeIpauI]
Sumurejqo Aq

Koua101Jo SUIA[OS
-wofqoid aroxduy «

jJuardroar oy ojuo
suorjeordwir sj1 pue

so1q

s3uneowr

snje)s pIepuels

Je Joow 03 pasoddns
QIE OYM S0INOSAI
Jo Afiqe[reaeun
105 dn

Sunyew ‘sorrnbua
snje)s j0ofloxd
pa[npayosun o}
K19A11091J2 puodsay

SIOpIOyaYels

[enyuanyUI JSOW
1o diysiosuods oy
JO uonuAAIUI AU}
amsua A[oAnoR0Ig

uoseay|

Suneaw snje)s
100l01d ® 9z1URIIQO »

a3e1s

JIoYe] B [IUN QINSBIW
sty) Suruodisod
‘A[orerpowrur

[9A9] TeUOnRZIUESIO
Toy3iy

QAJOAUT JOU O(J »

(PopUAWIIOIAX
jou) suondQ

ouBISIp
€ Je,, PIZI[eULIO} 9q
OS[e UBD SANIANIR
103fo1d jo snyess

Y} [IBWd paInionys
& Jo djoy oy yim
:9[qe[TBAE S[QUUBYD
[enaana jrojdxyg

191e]

9y uo amssaxd
QJeIpaWwIWI 119X

03 syuardroar jsonbarx
JO JBY) URY) [OAQ]
JuowoSeURW JOTUIS
JI0W € 0} S[Tewd
mox (9)) Ado)
QUAAISUI 0] dUBYD
oY dARY sny

oYM puUE PoJSAIAUI
9q Aqrenusjod

Kew oym

[[& 0} uoTjEULIOJUT
SuIpuaIx? ‘(381
Surrew 309(oxd

uondrosaqg

[rews

£q so1epdn
snje)s joofoxd
aredarg

[Tewo
eIA amssaxd
119%g

JuIea|
uosso]

(ponunuod) | ajqey



103

Lessons Learnt Support System

(panunuoo)

SIop[oyaels
109(oxd

107 surodar snyeys
9seq 0} Y2oIyMm Uo
UOIRULIOJUT 9Jep
-03-dn 3uno9roo jo
1I0JJ9 [eNUIIUO)) «

100loxd

o SurSeuew

ur ooue[eq JYSL Ay
oY1 03 Surkn jo
110JJ9 [eNUNUO)) «
150D

uoreULIOJUT SpIegar
Se SpIaU JUAIAJJIP
Arenuajod yitm
[or? ‘SIOp[OYaNeIs
ordnnu oSeuey .
UONEIOPISUOD

OJUI SPAdU JUIIJIP
Sunye; noyim
sIoproyayess joofoxd
[Te 01 uoneWIOJuI
ANQIISI( »

(1a3euepy 109fo1g
oneroneainq)
109foxd

A} JO SJUAAD [enjor
ur uorjedronred oy «
(a1y uo st

asnoy ay3 Inq Apn st
wool ay}) saAnd2[qo
109fo1d jo 1y3rs

950] INq SANUNP UMO
jno A1red o3 ApIqe
JleISUOWR(J «

Nile)

SISLID JO SJUaUIOW
SuLmp U9Ad [01U0D
ur pue ssargoid

s 30oloxd ay) uo
pajepdn Apueisuod
are nok JNd

SE Jey) SIop[oyoYels
103foxd moyg «
uado s1apjoyayels
103foxd

Y)IM SUOTIR[RI

puE UOHEIIUNWWOD
Jo spouueyd doay «

PaTIY af0x oy £q
paxmbar suorouny
JO QOUBWLIOJId{ o
suoneldadxe
JjuowaSeurW
[y «

sold

uorenIs AouadIowa
ue ur A[reroadsa
‘uonjeuLIoyuT

109fo1d Sureuew
1o0j 9[qrsuodsar

SI JoZeuey

100lo1g ayJ,

10§ 9[qIsuodsar st
9y sanianose Ajuord
Sunosr3au sySII
Ia3eue]y 109fo1g ay)
‘SIOIO JO JIoM oy}
01 SunnqLiuods ug
uoseay]

puewap
uo uoneuLIoul
op1A0I] «
uoreuLIOJUl
[eWIUTW UO SSBJ o

SANIATIOR

jstreroads ur [re 1e
oredronred jou o( »
SaNNp UMO 0}
PaTRIIpap Q) Y}
Suronpar A[reonserp
‘ure9) 309foxd o3 03
pougdIsse sanIATIOoR
oy Jo swos wiojrad
A[TeUO0SI{

(papuswIIodaI
jou) suondQ

SISLIO JO SjUQUoW
ur Afrenonred
‘uonuajie

Teroads saxmbar
JuowRgeuRW

IOTUdS M
—uonei3aur pue
—UONEIIUNWWOD
ur 3unsaAuy

way) 9Jer1039ual
/Apipour Aproridxa
3s7e 1o sonuond
[euogeuBw

siy 03 dooy

jsnur 9y ‘9sIMIdYI0
po213e ssopun

‘nq 9101 euonerado
/isteroads

[y pue wed} 3oofoxd
A} JO sANIALOR

dy} 0] AINQLIUOD
KJ2ATIO9JJ9 Ued Y
—s[ys 9yerrdordde
Y} Sey 9y JI—SIsed
qwos uy ‘309foxd

Y} 10§ 9[qrsuodsar
ST JoFeuRA

109fo1g Ay,
uondisaq

suorneoadxo
JIopoyayels
109(oxd
puejsIopup)

sonuord
doy

s, JoSeuey
100lo1g

) 109[3ou
jou oq
JuIed|
oSS

JUIB3[ SUOSSI dWoOs :AouadIowd ue JuLnp soeueur 199(01d g d|qeL



M. Romani

104

Kyanoeoxd Q) »
Aqreonewordip
o€ 0] papaau
110JJ0 pue QWI], «

wed) j00foxd

Y} 03 10adsax

)M pojeuIdewa
/PRIROSI 09 »
Koewordrp

pue SonssI [euLIo}
Apuoredde uo owm
snoroald dsep o

sdiysuoneax
uoyIsuans
Kouoadroure
S UO SNJ0,
suorjeoadxe
3RUBIA «

pueyaI10§oq
pojenogou

9q snw uerd
SUOTJEITUNTIIOD

) 03 sa3ueyd Auy
‘uoneULIOJUT A[owmn)
pue ojeudordde
SuIAT00I

spIegal suonedadxa
Iopjoyoyels

Jo 1ed “JuswoSeuew
UOTJBOTUNUITIOD
100loxd oy

I1o0j 9[qisuodsai are
s1oZeue]y 109[01g

SUOIIBITUNWIOD
poo13e 0} SuonjeLIRA
UM 9ATIBDIO
KTOATSSQOXQ o
uoneULIOJUT

)M PEO[IOAQ »
ULIOJul Jou O(J «

PAUIAOUOD

9501} JO JUASUOD
Joud oy Inoym
Kyorad mor

01 A31anoe Sunaodar
) 9redorar
/alowap j0u oq

Sunrodar
paren3al
-JI°s

Jo Ayoreue
g 0

pIoI£ jou oq

150D

Nile)

so1q

uoseay

(papuawII0dax
jou) suondQ

uondisaq

JuIed|
oSS

(ponunuoo) g s|qey



Lessons Learnt Support System 105

can threaten the successful completion of a project. This is to identify key preven-
tive possible counter and safety measures (e.g. through specific insurance policies).

This means that a Project Manager should have full visibility over all aspects of
the contract. Although he is not the legal representative of the organization he
works for, he has to be familiar with the terms which may have an impact on the
project or may be disregarded by a specific work setting.

It would therefore be appropriate in the long-term that Project Managers were
involved as early as possible so as to intercept potential problems and
inconsistencies before they are compelled to heavily condition the project progress.

Unfortunately this is not always possible, either as a result of organizational
decisions or because of the unavailability of resources or due to the risk of
producing internal conflicts during the finalization of a commercial action.

All this explains why, once the contract is acquired, it is then necessary to
produce documents such as the project charter and the project plan. These two
documents are not developed for legal purposes, but to ensure the project delivery.
Moreover, while the counterparties are described in contracts in almost opposing
terms, the project plan is based more on cooperation between the parties to ensure
that the job is completed successfully through a team effort.

Again, here following some Lessons Learnt derived from the experience of the
author gained via real cases during his working career (Table 3).

4.4 Project Managers Are Grappling with the Scope: Some
Lessons Learnt

It is said that the only constant in the world is “change”. You can make perfect
plans, but you can never take into account all the potential changes that may be
necessary. The longer the project, the more needs presents itself to manage the
change of the scope. Therefore, the initial scheduling must not and cannot be
perfect. The Project Manager with the help of the team does their best according
to the what is known at that time.

Knowing that later he will definitely manage some changes. One of the most
difficult aspects of the project is to define the scope. Namely, to define what the
project will achieve and what not.

Often the feasibility study does not define the scope clearly enough. So you need
to find time to agree later on what the future product/service will have to do exactly.
But it will not always succeed.

Again, here following some Lessons Learnt derived from the experience of the
author gained via real cases during his working career (Table 4).
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4.5 Project Managers and the Plan: Some Lessons Learnt

The ‘poor’ time-cost-quality triangle of Project Management literature often gets
distorted purely out of short-sighted opportunism. Sometimes it seems that project
planning is just the Project Manager’s private business.

More pragmatically, a Project Manager has to concentrate on chronological
time—time as it’s marked down on calendars and entered in diaries, time that’s
split into hours, days, months and years. But also he has to agree that it’s the quality
of time, rather than any date, that leaves the most lasting impression. And also that a
project is dependent both on chronological time and on seizing the right
opportunities (there’s a time for everything: the ancient Greeks used two words to
indicate time: Chronos and Kairos. The first refers to logical, sequential time while
the second means an ‘opportune moment’, in the sense of a moment of indetermi-
nate time in which something important happens. Chronos is quantitative, Kairos is
qualitative).

Planning quality depends on having a ‘Work-Breakdown Structure’, a well-
defined product-oriented approach, a real organization, rather than a sketchily-
filled calendar.

It’s the same old confusion between planning and scheduling. If there’s no real
commitment on the part of those involved, the Project Manager becomes a slave to
the dates on a calendar. In fact, if there’s no real agreement on roles and
responsibilities and no clear-cut idea of how to realize the product, it’s simply
impossible to prepare a plan.

Again, here following some Lessons Learnt derived from the experience of the
author gained via real cases during his working career (Table 5).

4.6 Project Managers Inside Financial Data: Some Lessons Learnt

How many times is a Project Manager able to manage the financial side of a
project? It depends on the context: when he is coordinating just customer resources,
never! Usually financial aspects are dealt with by the appropriate company depart-
ment, quite separate from the Project Manager. When he is working on turnkey
projects, with colleagues in his own company he only had to deal with cost.

So it is an aspect that often falls outside the scope of a Project Manager’s duties.

Again, here following some Lessons Learnt derived from the experience of the
author gained via real cases during his working career (Table 6).

4.7 Project Managers and the Quality: Some Lessons Learnt

The subject is quality, quality that is integrated with the production process from
the start rather than obtained the hard way, ex post, after putting a load of mistakes
right.
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Quality as a process ought to be the normal ‘modus operandi’. It seems obvious,
but the earlier it is activated the better the quality of the product.

Again, here following some Lessons Learnt derived from the experience of the
author gained via real cases during his working career (Table 7).

4.8 Project Managers and Their Team: Some Lessons Learnt

In fact, the specialized skills can be easily learned and consolidated, often directed
by the nature of the project. Among the specialized skills, are also those general;
including the use of project management software, document management, etc.. It
is more important but difficult to detect the most common soft skills necessary for
effective project management.

A Project Manager spends about half his time in communication, if this time is
not spent in an efficient and effective manner, the impact on the project is signifi-
cant. And the other 50% of time is required to manage conflict, negotiate, plan,
organize, interact with Team and Stakeholders, prevent problems, and so on.

Some people are naturally more inclined to communicate or to treat most of the
other elements mentioned, but the good news is that while the soft skills are difficult
to teach according to the techniques standard, they can be achieved and strength-
ened through the learning process of knowledge. Moreover it requires discipline
and the conscious evaluation of oneself, because we human beings find it difficult to
unlearn or change a habit that is already inherent in us.

According to the literature, the main soft skills required for a Project Manager
are the following:

e Problem solving

» Conflict Resolution
¢ Negotiation

¢ Motivation

e Leadership

Again, here following some Lessons Learnt derived from the experience of the
author gained via real cases during his working career (Table 8).

4.9 Project Managers Need to Communicate: Some Lessons
Learnt

A Project Manager should primarily be a great communicator! Communication
management is a skill that can always be improved and it is critical in trying to
effectively lead a project.

A project team is typically a diverse group of people, such diversity can be
cultural, geographical, organizational, functional, related to age, level of education
and so on. Communication within these teams is often a mission impossible.
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It’s no wonder that to be successful you must apply the 20/80 rule, i.e. 20% of the
time a Project Manager is used to monitor the project and 80% is spent on activities
related to communication.

Again, here following some Lessons Learnt derived from the experience of the
author gained via real cases during his working career (Table 9).

4,10 Project Managers Have to Minimize Any Risk: Some Lessons
Learnt

Risk is inevitable when undertaking projects; however the Project Manager must
ensure that risks are minimized.

Once a risk is detected, a defined mitigation action is required to counter the
reoccurrence of the same: the benefits of risk management are twofold. As well as
minimizing the impact of a threat to the project, it increases the likelihood of
delivering on time, staying within budget and ensuring quality results in response
to the Sponsor requirements.

The project mood will benefit from the team members not having to experience
moments of emergency when handling negative situations, especially if not
expected.

Again, here following some Lessons Learnt derived from the experience of the
author gained via real cases during his working career (Table 10).

4.11 Project Managers and Their Relation with the Top
Management: Some Lessons Learnt

To be effective, Project Managers must activate a channel with the upper manage-
ment level, or make sure that they have a representative of that level within the
project organization.

As the number of projects in organizations is growing, it is not possible that all
the Project Managers may be part of the senior management level, so you must
implement a mechanism to give authority to the Project Managers that do not have
access or direct support to the upper management level.

This requirement must be inevitably brought to the attention, formally or
informally, of the project sponsor, as soon as possible.

Again, here following some Lessons Learnt derived from the experience of the
author gained via real cases during his working career (Table 11).
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4.12 Project Managers and Transversal Knowledge: Some Lessons
Learnt

It is essential to pool knowledge gained from day to day experience dealing with
problems or even positive situations which, although specific to a particular project
phase or a certain field of work, can be transversely helpful.

In fact it is better to have the knowledge and decide not to apply a best practice
instead of to not having the knowledge and finding oneself in a situation where it is
necessary to apply it without being able to do so.

Again, here following some Lessons Learnt derived from the experience of the
author gained via real cases during his working career (Table 12).

5 Simulation

As written, the above listed Lessons Learnt, are derived/garnered from the experi-
ence of the author, gained via real cases during his working career as Project
Manager, therefore they concern elements belonging to the Project Management
discipline.

Assuming we have implemented our Lessons Learnt Support System, and
therefore having the four functions outlined above at our disposal, we can try to
simulate the use of the system, imagining the employment of these Lessons Learnt.

» Use of the “Collection” function
Following the method proposed, the collection of Lessons Learnt would already
be addressed, in fact it would be enough that the electronic form for the insertion
presents the fields of the suggested table.

» Use of the “Acceptance/Archiving” function
Either by notification via email or by direct verification of the Lesson Learnt
inserted, it is clear that the essence of this feature lies in the expert ability to
understand the information registered, making any adjustments without altering
them but having them conformed to the defined style, thus the automatism of this
function is not essential.

» Use of the “Spread” function
Let us assume that the feature has been implemented in two ways: either through
a specific section of the system (and therefore only visible to those who have
accessed it) highlighting the new Lessons Learnt approved or by an automatic
email notification to registered users.

In the latter case it would be more profitable and secure for the distribution
lists of users to be defined centrally and to be related to the types of Lesson
Learnt defined in advance at the organizational level.

» Use of the “Reuse” function
The minimal requirement is to have a search that includes every field of the
proposed table with the possibility to input any keywords. Once the user finds



127

Lessons Learnt Support System

(penunuoo)

J© SUOISUQ)
Suideue]y »

SYSII AIessooauun
Sunyeg, -

sisiferoads yam
a3e3us 0) popoau
Hogye Surp[ing
-drysuorjeoy] «
sde3 oy

9SO[O pue SIOLId
) AJ10a1 0 sdays
Jrerrdoxdde oyeg, «

heFidi

103fo1d 2u) Jo

jred oy uo AF1oUd
Jo amjrpuadxe
pue awrny

JO QISeM I9JBAID) «

150D

UIBIID Q010 »
puewridor

Jo ysu 0}
J1osmoA asodxy

Juny-yoym
JO 1I0S © 1IRIS »
53509 309fo01d

Ul 9SBaIOU] »
100(o1d a1y

01 SAEB[Op JO YSTY »

uonuIU0d

Jo/pue Jur[oAoar
[enuaod «
systreroads
JUBADAI [l

M SUOTIBI[NSUOD
dn 105 01 QInyIe] »

suo)

renuajod yoorun) »
saanpoalqo
SleIpoWLIAIUT

s 109fo1d yoeoy «

pajoadsar are syse}
pue sonIiqisuodsar
pooide aInsuy o
uonnos oy}

10§ Ayipenb pojoadxe
U} UTBJUTRA »

oun
UOIJOBAI 0NPIY »
joadse jueyroduur
ue Funoo[dou

JO YSII 20npaYy »
MIIA JO

sjurod snotrea woij
SoNssI AzATeuy o

so1q

ay} uo are Aay) douIs
‘sToaym QY3 ur aods
e Ind A[urejunjoAur
Kews s19s()

woy

a8e3us-ar1 0) Moy jo
swoqold s[qeiaaur
s “309foxd oy uo
Sunjiom 1o3uo] ou
are way) peonpoid
oym sistferoads

QU USYM PIIIAOISIP
U9)jO Ik SIYIISIOA0
/sde3 os ‘o[qeyroa
AJ1se? jou are
[OTYM S[RIAIOP
JuaWINO0P

JO SISISU0D

aseyd sisAeue

ay} jo ndinQ

SIS
JUQIQJJIP UO SuryIom
lo/pue d[qe[reAe
A1sea jou sjsiferoads
snoIownu JuIAJoAul
sIsATeue juadin ue
10J Paau © SI 21y ],

uoseay

[9MO0) 3} UL MOIY], »
ssoooxd
UOIIB[BIS OS]

uonnjos Yy} Jo
Ayenb oy) Surromog
ysu pue ued

poai3e ay) 03 dooy
0] JOpIO Ul UonN[os
JJIysoyew e pulq «
sisiTeroads SurajoAur
mnoyiim ‘dwn Jo
yoe] 0] aNp J[OSINOA
sde3 3urqy 1o0j
Apiqisuodsar oye], «

PAAJOAUT
sonred [Te yim
Sunoou  o1uB32Q),, *
(papuaWIIOdAI

jou) suondQ

U} UI UOISIOJP 10
Sunsow € uo IsIsul
UOTBNIS © 9010)
‘KouaSIowo ue uf

sde3 oy) Jurqy

10§ 9[qrsuodsar
opew pue pa[[edal
9q pnoys sIsAJeue
) pauriojrad

oym sisiferoads

) ‘SIYSISIOAO

Io sde3 sey

sisAeue ue jey) jsod
X9 PAISAOISIP ST I JT
ordrourd

o0 pue opIAIp,,
oy} Sunropdxa
‘syuedronred

JO IoquIinu pajIuuI|

€ )M pue own Jo
potrad 110ys © uIyim
s3urjoow Joriq

JO sa11es & P[OH
uondrsaq

WISTWIOFUOD
uopueqy

op

Kot 1eyM IOJ
Aynqiqisuodsar
ey
systferoads
amsug

s3unosw
pajoLnsal
z1ue3IQ

Jureg[ uossa|

JUIEQ] SUOSSO] QWIS :95pa[mouy [eSIOASUEN} pue sIoSeuew 1oofold gL djqel



M. Romani

OLIBUADS 2INIng
e 10J suondo
N0 SUIYIOA o
SONIATIOR AINSO[O
JO uonnNdIXd
pue Suruuerd
‘uoniuyo( o
UoISIOdp 9y}

Jo uoneoynsn( «

[oAJ]
diysuonerar pue
[euonjeziuesio

150D

128

A[QAISSIXQ
ssaoo1d amso[o
ay) urduojord
‘sanIAT)OR parmbarx
Q) Surzisiopun

JO NSTY

SQNITATIOR 2INSO[D
JI0J $90INn0sa1 Jursn
-IQAO JO YSTY o

SOWO02IN0
9[qeIIsopun ureIqo
pue suoren)Is

suo)

SoARIIUL
100(o1d a1miny

10J suorjepunoy
Ayl KB .

an[eA 9JeaId

[[13S ued Jey) asoy)
Sunerdwoos Jo/pue
SQWO02INO [qesn
Jo 1red oyj Suraes
2INSO[O PI[[ONUOD
Mo A11e)) «

sKefop
100(o01d PIOAY «
uonen)Is 9Jewle)s

so1q

pazijeuy

9q ued AINSO[d
910J2q INO PaLLIEd
9q 0} SeNIANOE

AU J0J Paau Juedin
ue £q paruedwoooe
ST UONJBIADD [BIIpRl
SHL 'senianoe
JUQLIND SUTALIP
asoyy 03 30adsax
ym saanda(qo
/uonoalrp ur agueyo
ONSEIP B SOAJOAUL
109foxd & (Jo

jred) umop 3urso[)
saAnda(qo

s,300lo1d oy Jo

Kem oy} ur 3urpuels
SQ[OBISQO dAOWIAL
0] A1} 3Snwl JIoFeury
100l01q Ay,

-osind a3 uo 1o3uy
1oy} (9AeY jouued)
3, uaAey pue Jo9foxd
) jo Aroydrrad

uoseay

Aqreroyjo 11 urddoys
Jo peojsur 3oofoxd
U} ozATeIed

doss s,309foxd

Yy ozIeweI( -
uoryestaordur

uo A[oy «

Kyrenb
j09fo1d Qonpar pue

(papuaWIIOdAI
jou) suondQ

uorjeredord
snononow pue
uonuaye repnonred
‘uonreoynsnl Teroads
© saxmboar Kjianoe
109(o1d e Junyoorg

SO1YJQ [euorssojoId
[IIM 0UBPIOIdE
ur pue 309foxd

Q) JO 1SAIUT IS9q

uondrsaq

A310u0
sannbax
100foxd e (o
yred) Surddoyg

Jureg[ uossa|

(ponunuoo) zi sjqeL



Lessons Learnt Support System 129

one or more Lessons Learnt, it should be possible to download them in a
predetermined format.

6 Conclusion

Returning to the theoretical level, concerning our Lessons Learnt Support System,
the next step could be simply to enhance the illustrated four functions in order to get
close to a complete Knowledge Management System.
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Abstract
Purpose. Complex research projects, such as those regarding flight missions, are
characterized by advanced technical-scientific goals, interactive teamwork, and
financial or temporal constraints. Their management is based on formal project
management (PM) methodologies, that offer the advantage that tasks are
assigned and monitored with precision but the burden of formal duties can
make interactions between researchers less effective. As the studies of Knowl-
edge Management (KM) show, researchers need a rich exchange of knowledge
and a process of mutual learning to find innovative solutions in areas of scientific
forefront. In addition, new web 2.0 technologies give the opportunity to interact
and exchange complex contents. Consequently, while PM methodologies remain
an essential tool for researchers, there is the need to identify novel approaches
that enable more effective knowledge exchanges for technical/scientific
purposes. To contribute to a better understanding of these issues, this study
examines if traditional PM approaches are an “automatic” solution adopted by
any research team, or if researchers would spontaneously prefer more flexible
ways to manage knowledge exchanges and interactions.
Design/methodologylapproach. The paper investigates the “basic KM needs”
that emerge from inexpert researchers working in complex projects. These
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researchers, being less conditioned by standard PM methodologies used in
complex organizations, can have more propensity for the exploration of new
ways to interact. At the same time, this analysis can point out the real perceptions
of novice researchers about the necessity of a structured PM approach. In detail,
the case study of a research team of Engineering post-graduate students, com-
peting in an ESA (European Space Agency) student challenge, is presented. The
way team members perceived the problems of KM and PM, and the way they
decided to organize themselves to face these problems was systematically
examined by means of direct observations, surveys, and interviews to team
members. The main research questions are: How would a novice research
team organize a complex research project, for combining formal management
efficiency with effective and flexible knowledge exchanges? What approaches,
methods or communication tools would they tend to adopt?

Implications for research and practice. In terms of research, the study
contributes to the debate on the needs for new PM concepts and methods. In
practical terms, it allows to draw useful lessons that can inspire the identification
and design of new PM approaches, based on KM concepts and on the use of web
2.0 applications. In addition, it can provide elements for a definition of courses
of PM and KM to novice researchers.

1 Introduction

Formal project management (PM) is a set of sophisticated methodologies and tools
for managing research, engineering or other kinds of projects. They are based on
rigorous standards, guidelines for project documentation, strict control over
deadlines and milestones. Today, PM combines techniques and software tools for
goal planning, task distribution, milestones control, as well as managing procedures
for assessing and authorizing changes (for a complete guide, see PMI 2013).

PM is also the common practice in multi-national complex research projects.
These are characterized by advanced technical-scientific goals, interactive team-
work, and strict financial or temporal constraints, but at the same time they must
involve researchers working in different fields, organizations and countries, as well
as administrative staff and decision-makers at a political level. Space research is a
paradigmatic example: indeed, PM techniques have important roots in one the most
famous US space projects, the Apollo Moon missions (Harrison 1981). The major
space research organizations have long defined formal requirements, procedures,
and detailed PM approaches to be applied in their flight programs and research
projects (NASA 2014; ESA 1996).

Formal PM techniques offer the unquestionable advantage that tasks are
assigned and monitored with precision, which is important especially in large
multinational teams. However, possible counter-effects regard the inflexibility of
the PM schemes and the burden of formal duties on researchers, which can limit
their creativity, and make their job and interactions less effective (Coccia and Rolfo
2009). As the studi