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Abstract
In the prevailing uncertain and ever-changing business environment knowledge has become the
single certain source for sustainable competitive advantage. Learning from past mistakes and
avoiding reinventing the wheel are crucial tasks and no organization can today afford not to look for
ways to make the best use of its knowledge. With Siemens Industrial Turbomachinery AB (SIT) being
an actor in a complex and high-technology industry managing and leveraging the organization’s
knowledge becomes essential. It came to the authors’ attention that the project manager
department (GL) within the gas division of SIT experienced a need for improved processes for
managing and utilizing the organization’s knowledge-base.
On the first of January 2010 Siemens carried out a major reorganization, which affected SIT and the
GL department by merging two previously separate departments of project managers into one unit.
With efforts underway to harmonize the two department’s former working methods the situation
implies timeliness for conducting a study on how to improve the company’s knowledge management
initiative. This master thesis hence evolved to focus on examining and point out the improvement
opportunities that exist with regards to knowledge sharing between projects, and between projects
and the organization, and how tools and processes should be designed to collect, preserve,
disseminate and reuse experiences, knowledge and lessons learned within a project-based
organization in the best possible way.
The research approach of the study was of a qualitative character including interviews with the 16
project managers of GL and other key employees both at SIT and at Siemens Oil & Gas division’s new
CS and IP business units. Combined with meeting participation and observations of the project
managers in their daily operations an increased understanding of the current situation at SIT and GL
emerged; an understanding needed to identify the reasons and factors affecting the low degree of
retention and utilization of the organization’s knowledge-base; an understanding leading up to the
development of a model highlighting the important aspects for successful knowledge management
initiatives, and how these aspects correlate.
In order to improve the knowledge utilization a continuous lessons learned gathering throughout the
project life-cycle needs to be implemented. This is primarily achieved through collecting lessons
learned at the regular project meetings together with special lessons learned workshops. The
collection and reutilization of knowledge hence needs to be integrated with the project management
process. Improving the different forums available for knowledge sharing is also needed to enable an
increased level of transformation of human capital into structural capital; augmenting the
organization’s knowledge-base. Providing forums for knowledge sharing together with a visualized
management support through actions, feedback and the introduction of a culture aimed at
organizational learning further enhance the retention and utilization of the organization’s
knowledge-base.
Although the approach of this study is based on a case study of the SIT organization the conclusions
are regarded to be of value for other project-based organizations and thus rending the conclusions
to be generalized and used within other lines of business. The generic conclusion of this study is that
in order to implement a successful knowledge management initiative all factors of the model need to
be considered and attended too.

Sammanfattning
I dagens osäkra och ständigt föränderliga affärsklimatet har kunskap blivit den enda säkra källan till
långsiktig konkurrenskraft. Att lära sig av misstag och undvika att återuppfinna hjulet är idag av
yttersta vikt; dagens organisationer har helt enkelt inte råd med att inte använda sin kunskap på
bästa sätt. I och med att Siemens Industrial Turbomachinery AB (SIT) verkar i en komplex och
högteknologisk industri är det absolut nödvändigt att tillvarata och använda den kunskap som finns
internt. Det har emellertid kommit till författarnas insikt att projektledningsavdelningen (GL) inom
gas divisionen på SIT upplever ett behov av förbättrade processer för kunskapshantering och
återanvändning av den kunskapsbas som finns inom organisationen.
Den första januari 2010 genomförde Siemens AG en stor omorganisation vilket innebar att två
tidigare separata projektledningsavdelningar inom SIT och GL slogs ihop till en enhet. Det nuvarande
arbetet med att harmonisera de två avdelningarnas tidigare arbetssätt medför en fördelaktig
tidpunkt för att se över och undersöka hur organisationen bör förbättra sin kunskapshantering
framöver. Med detta som bakgrund har det följande examensarbetet fokuserat på att undersöka och
belysa de förbättringsmöjligheter som finns gällande spriding av kunskap internt mellan projekt och
mellan projekt och den övriga organisationen. Vidare studerar rapporten hur verktyg och processer
bör utformas för att samla in, bevara, sprida och återanvända erfarenheter, kunskaper och lärdomar
inom en projektbaserad organisation på bästa möjliga sätt.
Studiens tillvägagångssätt är av kvalitativ karaktär och inkluderar intervjuer med de 16
projektledarna inom GL samt med andra nyckelpersoner inom både SIT och de nya affärsenheterna
CS och IP inom Siemens Oil & Gas division. Medverkan i projektledarmöten och observationer av
projektledarna i deras dagliga verksamhet har vidare bidragit till en fördjupad förståelse av den
nuvarande situationen inom SIT och GL; en förståelse som visat sig nödvändig för att kartlägga de
faktorer och bakomliggande orsaker som gett upphov till organisationens låga kunskapsbevarande
och användning av intern kunskap; en förståelse som gett upphov till den modell som belyser de
viktiga aspekterna för att uppnå framgångsrik kunskapshantering, och dessas beroende och
påverkan på varandra.
För att förbättra den interna kunskapsanvändningen krävs att lärdomar och erfarenheter samlas in
kontinuerligt under hela projektets livscykel. Insamlandet bör primärt ske genom dagens
regelbundna projektmöten tillsammans med specifika workshops avsedda för att tillvarata
erfarenheter och lärdomar. Insamlandet och användningen av lärdomar bör på detta sett integreras i
projektledningsprocessen. Det finns även ett behov av att förbättra och utveckla organisationens
forum för kunskapsdelning; vilka behövs för att möjliggöra att humankapital kan omvandlas till
strukturkapital, vilket leder till att organisationens kunskapsbas utökas. Förbättrade forum
tillsammans med ett visualiserat stöd från ledningen genom handling, feedback och införandet av en
organisationskultur som förespråkar ett organisatoriskt lärande, ser gemensamt till att förbättra
bevarandet och användandet av organisationens kunskapsbas.
Även om tillvägagångssättet för denna studie baseras på en fallstudie av SIT:s organisation anses
slutsatserna kunna vara av värde för andra projektbaserade organisationer; slutsatserna anses
därmed generaliserbara och tillämpbara inom andra branscher. Den allmänna slutsatsen av denna
studie är att ett framgångsrikt kunskapshanteringssystem bör beakta och involvera alla faktorer i den
presenterade modellen.

Preface
Managing and utilizing ones knowledge-base is a prerequisite for students to learn and succeed
within their studies. The same goes for organizations in order to improve their operations and
become competitive in the market place. Over the last couple of years knowledge management
and the utilization of knowledge has become a growing interest of ours. With a concentration in
project management and management control the publication of this master thesis signifies the
completion of our studies in Industrial Engineering and Management at the Institute of
Technology, Linköping University.
During the spring of 2010 we have had the privilege to study the project management
organization at the IP division at Siemens Industrial Turbomachinery AB in Finspång. While all
employees at SIT have been tremendously helpful and interested in our work our interviewees
deserves special thanks for their time, input and sincerity. Without your willingness to
contribute, with your unique perceptions, this study would not be what it is today. In addition
we would like to thank the Siemens employees Alexander Bock, Dietmar Schmitz and Boris
Sipachev for their valuable input. Last but not least Jonas Lydén, Erik Flodin and especially
Veronica Ljung, our supervisor at SIT, are to be recognized for the their efforts and importance
for the study. By providing us with guidance, input and resources like office space, computers
etc. Mrs Ljung has facilitated and enhanced the execution of the study.
From the Institute of Technology, at Linköping University, our supervisor, professor Alf
Westelius, have provided both guidance and challenges by questioning the rationale behind our
thoughts and arguments; enabling us to view our findings from a more nuanced perspective.
Our opponents Björn Knutsson and Said Rokhzan have also been invaluable to the progress of
our work by acting as sounding boards during the course of the study. Their feedback and inputs
have facilitated discussions widening our views and enhancing the quality and outcome of the
study.
During the course of the study our insights and knowledge within knowledge management and
what makes knowledge management initiatives work has greatly been enhanced further
inspiring us to learn even more about how to setup and implement knowledge management
initiatives facilitating organizational learning.
Linköping, Sweden, June 2010
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Introduction

1 Introduction
This chapter provides a brief description of Siemens Industrial Turbomachinery AB and its
business. The chapter continues with the definition of the problem in which the challenges and
complications facing the company are described. The challenges identified in the problem
description then leads up to the purpose of the study followed by the specified questions,
emerging from the purpose, is presented. The study’s delimitations are then provided the reader
before the chapter ends with a dispositions part and reading instructions in order to give the
reader an idea of how this report is constructed and where to focus ones attention.
In the prevailing uncertain and ever-changing business environment knowledge has become the
single certain source for sustainable competitive advantage. Learning from past mistakes and
avoiding reinventing the wheel are crucial tasks and no organization can today afford not to look
for ways to make the best use of its knowledge. Since knowledge in itself cannot be directly
managed organizations need to focus on managing the creation and sharing of knowledge.
Integrating knowledge management activities in the operations of the organization is in this way
a prerequisite for achieving efficient use of internal capabilities and knowledge.
Despite a well-established general opinion of the importance of knowledge within the business
environment many organizations have poor processes and capabilities for managing and
augmenting the organization’s knowledge-base. Converting human capital into structural capital
that can be made available to all members of the organization is another area in need of
improvement in order to enhance the utilization of the knowledge possessed by an
organization.
Before introducing knowledge management within an organization, management need to
realize that knowledge management is not a short-term initiative with immediate effects on the
operating margin of an organization but rather a way of achieving enduring changes in the
corporate culture and work patterns realizing long term profitability and competitive advantage.
A long-term management support is hence vital for creating an organizational environment
enabling the efficient utilization of the organization’s knowledge-base and leveraging the firm’s
capabilities in attaining sustainable competitive advantage.
Siemens Industrial Turbomachinery AB (henceforth referred to as SIT) is one of the companies
experiencing the challenges of managing the organization’s knowledge-base. Being an actor in a
knowledge intensive industry further intensify the importance of levering the organization’s
capabilities and knowledge for SIT. SIT was accordingly selected to be the case company of this
study; hence being elaborately examined.
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1.1 Siemens Industrial Turbomachinery AB
Siemens AG (henceforth referred to as Siemens) is Europe’s largest engineering conglomerate
and one of the world’s leading industrial companies. Siemens has over 400 000 employees and a
global presence in around 190 countries. The Siemens group is divided into three sectors,
namely Industry, Healthcare and Energy. SIT belongs to the Oil & Gas division within the Energy
sector. SIT develops, produces, sells and serves everything from single gas and steam turbines to
complete power plants and compressor units to a worldwide customer-base. SIT products are
utilized for generating electricity as well as providing a power source for pumps and
compressors within the oil and gas market. (Siemens, 2009; SIT, 2010)
SIT employs around 2700 people, is primarily located in Finspång Sweden, and has a turnover of
approximately SEK 10 billion. Despite the shifting global situation SIT has shown a continuous
growth and profitability over the last couple of years. The four types of gas turbines produced in
Finspång belong to the segment of medium sized turbines with a range from 15-50 MW. SIT is
divided into 3 business units, where the production of gas turbines is included in the division
named Industrial Power Turbines (IP). The production of gas and steam turbines are done in
project form where the total project life cycle involves three overall phases (sales, delivery and
warranty) of which this study focuses on the delivery stage. The project managers responsible
for the delivery projects of gas turbines belong to a department named GL. In total there are 16
project managers who together handle around 65 projects, which make each project manager
responsible for three to four projects at the same time. Even though all projects are unique a
general project at GL has a 1-3 year time span with 70-500 MSEK in turnover and 12-17 project
team members.

1.2 Problem description and scope
As described in chapter 1.1 SIT is categorized as a project-based organization with extensive and
technologically complex delivery projects as its main business. The projects within GL are
generally of fairly standardized character with a certain degree of customer-specific adaptation
requirements. However, it is incorrect to say that all projects appear the same; each project and
contract between SIT and the customer are unique.
Experience and knowledge that the company has assimilated over the years has provided SIT
with the opportunity to further improve and streamline their operations through a greater focus
on knowledge management. The efficiency potential lies in increased dissemination and
utilization of the knowledge and experiences previous projects has given the company.
The separation of responsibility for the projects’ sales and delivery phases increases the demand
and need for a straight and clear communication of knowledge and experience between
individuals involved in the different phases. The fact that the sales department defines the
project scope, time schedule and contract without any major inputs, and sometimes beyond the
control of the succeeding executing project manager, creates risks and complications that in
many cases relatively easy could have been avoided.
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Besides insufficient knowledge sharing between the sales department and GL there is also a
deficiency in the GL department’s in-house knowledge and experience sharing among the
project managers. Neither at the project start-up nor during the project execution, knowledge
and experiences from former projects within the organization is re-utilized; instead project
manager handles projects in their own way based on the experience and knowledge possessed
by each project manager. Without the sharing of knowledge and past experiences mistakes
made by one project manager are repeated by another; something that could have been
avoided through structured dissemination and re-use of knowledge. In addition, at project
closure knowledge and lessons learned from completed projects are not retrieved in desired
extent for future re-use and internal dissemination. Although there is a lessons learned (LL)
process specified in GL’s Verksamhetsledningssystem1 (henceforth referred to as VLS), this
process is not currently implemented. The process states that a lessons learned meeting should
be held and that a project evaluation should be performed; unfortunately this is considered of
low priority and is not dedicated any resources. Today the evaluation and control of project
outcome is solely of financial character. The gaps in knowledge retention and sharing at GL
indicate a need for improved processes and tools. The present VLS (i.e. the project management
process) at GL regarding knowledge management and lessons learned therefore needs to be
reviewed.
On the first of January 2010 Siemens carried out a major reorganization, which affected SIT and
the GL department by merging two previously separate departments of project managers into
one unit. Efforts are currently underway to harmonize the two department’s former working
methods into a shared approach for conducting delivery projects of gas turbines. Further
information of the reorganization at SIT is found in the empirical section of chapter 4.3 Reorganization of the Oil & Gas division. The recent reorganization at SIT implies the prevailing
timeliness of conducting a study on how to improve the company’s knowledge management
initiative, hence providing SIT with the opportunity to take advantage of the findings,
conclusions and recommendations of this report in the design of the new organization in
Finspång.
There are a variety of aspects that must be taken into account when we intend to examine
knowledge management in a project environment. Leavitt's (1965) model provides a
fundamental basis for our study with the rationale that all of the aspects in the model are
relevant to our investigation. Leavitt’s model consists of four different perspectives, and the
relationships between them, which together compose a business. As seen in Figure 1 the four
different variables are; people, task, organization and technology.

1

Verksamhetsledningssystem – in English: Integrated Management System.
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Figure 1. Leavitt’s Model. (Leavitt, 1965)

Leavitt’s (1965) view is that if one variable is changed it will automatically affect the other three
to some degree. Thus, a changed task will necessarily affect the people involved in it, the
structure in which they work, and the technology that they use. Leavitt’s model hence illustrate
that none of the four aspects can be excluded from consideration. Hence, this study will
incorporate the aspects provided by Leavitt’s model.
Kerzner (2006, p. 74) presents a similar model to Leavitt consisting of the four different inputs
needed to develop a project management methodology. The distinctions between the models
input elements are that Kerzner denotes technology as tools and that Kerzner’s model excludes
the relationships between the variables. However, the model clearly illustrates that all four
variables affect the project management process.

Figure 2. Kerzner´s Model, (Kerzner, 2006, p. 75)
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Scope changes during the course of the study
During the progress of the study important events have altered the scope and direction of the
study in more or less extensive ways. One important such event was a meeting with the head of
the Business Excellence (BE) department within the IP division of Siemens Energy, on the 22nd
of March 2010. During the meeting it was emphasized that a unified lessons learned process
would be implemented throughout all the sites belonging to the IP business unit. With this
lessons learned process already created and in an early implementation phase at SIT the study
will examine this process in conjunction with the internal project execution model (i.e. the
project management process) of GL rather than creating a completely new lessons learned
process. Any relevant criticism and recommended improvements of the current unified lessons
learned process will however be presented, concluding in an enhanced process where identified
issues are accounted for. The scope of the study will hence focus on reviewing the project
management process and its elements of knowledge management at GL, with the lessons
learned process being one of these elements.

1.3 Purpose
The focus of this Master thesis is knowledge management in a project environment. The study
illuminates how SIT and GL should improve their project management process in order to better
preserve and utilize the knowledge and experiences acquired from ongoing and completed
projects. As knowledge management is incorporated into the operations of a business, the
efficiency of the project execution is expected to be increased and ultimately improve the
profitability. Like SIT, many project-based organizations experience problems with gathering
knowledge and learning from previous projects and experiences. These companies are hence
expected to be in a position to benefit from the elaborations, recommendations and conclusions
provided by this study. Together, these considerations funnel down to the purpose of this study.
The purpose of this study is to examine and describe how knowledge management is conducted
in a project-based organization and identify improvement opportunities regarding knowledge
sharing between projects, and between projects and the organization, and how tools and
processes should be designed to collect, preserve, disseminate and reuse experiences, knowledge
and lessons learned within a project based organization in a useful way.
As for the case company the study will examine how SIT and GL can improve their project
management, and hence the project efficiency, through better utilization of internal knowledge
and experiences acquired from past and present projects.
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1.4 Specified questions
In order to provide insights on how project-based organizations should manage its knowledgebase in the best possible way a number of questions regarding the case company needs to be
attended to. The following specified questions, derived from the purpose of the study together
with the identified factors influencing knowledge management presented in chapter 3.5 (Key
success factors for knowledge management), need to be answered in order to provide SIT with
recommendations on how to improve its knowledge management capabilities, and by that its
project management; enabling conclusions to be made regarding how to best manage
knowledge within a project-based organization.
•

What can be done to change the project manager’s perception of knowledge sharing
and attitude to learning from previous experiences, and thus influencing them to gather,
share and re-use knowledge and experiences during the project execution?

As the first question highlights the study intends to identify the project managers’ point of view
regarding the knowledge management concept and the activities connected to it. The rationale
is to provide an understanding of the project managers’ situation ensuring that suggested
recommendations are adapted and feasible to implement for the individuals who are expected
to incorporate the changes into their daily operations.
•

How should SIT and GL improve present knowledge management tools (e.g. lessons
learned database) in order to better make use of knowledge and experiences gained
from previous and present projects?

This question intends to answer the hypothesis we set up in previous chapters regarding an
insufficient designed knowledge management system and lessons learned database. The answer
to this question will provide recommendations on improved tools for knowledge collection,
preservation, dissemination and re-use.
•

How should GL modify their project management process in order to improve knowledge
collection, retention and dissemination?

This question puts forth the hypothesis we set up in previous chapters regarding a deficient
project process. The answer to this question will provide recommendations for a revised process
for project execution at GL.
•

What measures should be taken by management at SIT to institute a learning
organization?

The last question concerns the upper management at IP (including the head of the GL
department) and the impact it has on the success of knowledge management initiatives. The
answer to this question provides the basis for our recommendations on how the SIT, IP and GL
management can achieve successful knowledge management initiatives.
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1.5 Delimitations
The focus of this study is to examine how GL may improve its knowledge management in order
to enhance the project execution. The study will only focus on the business unit of IP within SIT,
hence omitting the business areas of CS and Service. Within the IP business unit the study
concentrates on the GL department’s business. The study will touch GL’s interaction with the
sales department (GF) within SIT and how knowledge and experiences are exchanged and
shared between the two departments; other interactions and knowledge sharing between the
project managers of GL and the functional departments at SIT is however not covered by the
study. GL's knowledge sharing with external parties such as customers, suppliers and authorities
will not be addressed in this report either. Also, the technical knowledge sharing that today is
handled by the MO-system2 will not be covered by the study.
While the IP lessons learned process is elaborated on and discussed the study does not cover
how the lessons learned process should ensure that process related lessons learned leads to
actions and improved processes.
The study will provide recommendations on how GL and SIT should change its processes and
activities in order to become a learning organization to a greater extent; including changes in
processes and tools as well as ideas and norms. While the study will not cover how these
recommendations are to be implemented in practice a general prioritized plan of action is
provided. Further the report does not cover management control aspects in a way that fully
reflect its importance for ensuring successful knowledge management initiatives. The creation
of a reward system is also delimited in the report.

2

Modifieringsorder system – in English: Modification Order system
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1.6 Disposition of the report
Chapter 1 – Introduction presents a brief background on the topic of the report followed by a
short introduction of the case company. The problem description then describes the current
issues leading up to the scope of the study before funneling down to the purpose of the study.
The specified questions subsequently provide the reader with the underlying questions the
report aims to answer in order to fulfill the purpose of the study. The delimitations of the study
together with reading instructions and a glossary then conclude the chapter.
Chapter 2 – Methodology describes the research methodology of the study including how the
collected data is analyzed, possible sources of errors that can influence the results and a brief
discussion on the study's reliability and validity.
Chapter 3 – Frame of reference introduces the reader to the theoretical background of the
study providing an understanding of the underlying concepts and theories guiding the analysis in
chapter 5. A model for successful knowledge management initiatives is further established
based on the key success factors found within the theories presented; the model of analysis
applied when evaluating and analyzing the situation of the case company.
Chapter 4 – Siemens Industrial Turbomachinery presents the current situation at SIT, and the
GL department, based on the problem description and the purpose of the study. The objective
of the chapter is to provide the reader with an overview of the organization and the prevailing
situation while outlining in detail the focus areas of the study.
Chapter 5 – Knowledge management – Analysis and discussion contains the analysis of
knowledge management at SIT. The analysis is a comparison between the theoretical findings
presented in chapter 3 and the empirical study described in the previous chapter (4), based on
the model of analysis. A discussion concerning the findings, made by the analysis, is
continuously integrated with the analysis throughout the chapter.
Chapter 6 – Recommendations for GL and SIT puts forth the authors’ recommendations based
on the conducted analysis and discussion in conjunction with the specified questions of the
study. In order to enable SIT and the GL department to implement the recommendations in a
suitable order a prioritized plan of action concludes the chapter.
Chapter 7 – Conclusions and implications elucidates the essential areas for successful
knowledge management initiatives concluded by the study. The reader is further presented an
analysis and comparison of the study’s conclusions and the suggested model for successful
knowledge management initiatives (the model of analysis introduced in chapter 3) resulting in
generalized conclusions for implementing successful knowledge management initiatives. As a
final point the chapter briefly covers the study’s contribution to the academic world and
suggests areas interesting for future research.
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1.7 Reading instructions
Project managers at GL are recommended to read chapter 5 through 6. With present
knowledge of the current situation these chapters provide an analysis and discussion on current
issues, recommended solutions to these issues ending with a prioritized plan of action for
implementing the recommendations. For the interested reader chapter 7 provides a concluding
discussion on the findings of the study.
Employees at SIT are recommended to read chapter 4 through 6. Chapter 4 provides the reader
with a background to the situation at GL before chapter 5 and 6 presents an analysis and
discussion on current issues, recommended solutions to these issues followed by a prioritized
plan of action for implementing the recommendations. For the interested reader chapter 7
provides a concluding discussion on the findings of the study.
Management at SIT and GL is recommended to read the entire report to get an understanding
of the rationale behind the analysis and recommendations enhancing the future
implementation of the recommendations provided. If in a hurry chapter 3.5 and 3.6 provides the
most important theoretical aspects of chapter 3.
For the interested student the entire report is recommended to read. Chapter 3 is especially
important if knowledge management is a new area to the student, providing a both general and
in depth understanding of the concepts involved. The following chapters then enhance the
students understanding of the subject.
For people in a hurry chapter 1, chapter 2.1, chapter 3.5 and 3.6, chapter 6 and the concluding
chapter 7 is recommended the reader. While chapter 1 provides an introduction to the study,
chapter 2.1 describes the execution of the study followed by chapter 3.5 and 3.6 providing the
most important theoretical aspects of chapter 3 – Frame of reference. Chapter 6 then presents
recommended solutions to the identified issues followed by a prioritized plan of action for
implementing the recommendations. Finally chapter 7 provides the reader with a concluding
discussion on the findings of the study.

Page 9

Introduction

1.8 Glossary
3i
BE
CS (E O C&S)

Improvement suggestions system
Business Excellence
The business unit Compression & Solutions belonging to the Oil & Gas division
within Siemens AG
E
The energy sector within Siemens AG
E O OS RE
The division the OL department used to belong to prior to the reorganization
E O C&S TRB Division within E O C&S that uses lessons learned workshops and the LL KDB
ExWork
The point in time when the gas turbine is ready to be delivered from Finspång
FAC
Final Acceptance Certificate, i.e. when the warranty period of the gas turbine
ends and a project is finished from GL’s perspective
G
The gas turbine division within SIT (SIT terminology)
GF
The sales department within G
GL
The project management department within the gas turbine division at SIT
GL1 and GL2 Subunits of GL, GL2 has replaced the former OL department
GLW
The warranty project manager subunit of GL
GT
The gas turbine division within SIT (IP terminology)
IP (E O IP)
The business unit Industrial Power Turbines belonging to the Oil & Gas division
within Siemens AG
KPI
Key performance indicator, i.e. a management control measure
LL
Lessons learned
LL coordinator Responsible for the lessons learned process within IP
LL KDB
The lessons learned knowledge database used within E O C&S TRB
LL manager
Responsible for lessons learned activities within each subdivision of IP
LL module
The lessons learned tool of the PDB
MO system
Modification Order System, technical fault report system for the gas turbines
used within SIT
MoM
Minutes of meeting, i.e. meeting notes
O
The Oil & Gas division within the energy sector of Siemens AG
OL
The former project management department focused on Oil & Gas customers at
SIT
PAC
Provisional Acceptance Certificate, i.e. when a customer accepts the gas turbine
ready for commercial use
PDB
The project database used within E O IP
PM100 etc.
Gates and milestones within the project management process
PM@Siemens Internal guidelines for project execution within Siemens
PÄT
Process Owner Team
SIT
Siemens Industrial Turbomachinery AB
SU
The steam turbine division within SIT (SIT terminology)
VLS

Integrated Management System
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2 Methodology
This chapter presents the research methodology of the master thesis. The chosen research
approach is explained as well as the selection of information providers and the procedure of
gathering data. In connection with the description of the research methodology is an explanation
of how the collected data is analyzed followed by a presentation of the possible sources of error
that can have influenced the study. The chapter concludes with a brief discussion of the study's
reliability and validity.
The primary purpose of the methodology chapter is to present the procedure of how the study
was conducted enabling the readers to evaluate the credibility of the report. The following
chapter provides a description of how the study was performed.

2.1 Research methodology
The initial step was to identify and understand the problems and opportunities present in a
project environment. The problem description evolved through meetings and discussions with
the supervisor of the case company. The purpose was then created from the problem
description together with the scope and delimitations of the study. With the background of the
problem and the purpose of the study in place, an extensive literature study commenced
resulting in the frame of reference chapter of the report. Based on the problem description and
the purpose, relevant theories for the study were selected and synthesized into the model of
analysis (see Figure 17) presented in the summary of the frame of reference chapter. The frame
of reference and the model of analysis were then in turn the basis for the questionnaire used for
the primary qualitative data collection. As for the purpose, delimitations and the model of
analysis these were revised during the course of the study to better correspond to the actual
data collected in the end providing meaningful results and recommendations. The questionnaire
can hence be regarded to derive to a greater extent from Leavitt’s model rather than the model
of analysis (even though all aspects of Leavitt’s model are incorporated in the model of analysis).
The empirical data was then compared and analyzed with the theoretical content, presented in
the frame of reference, through the use of the model of analysis. The analysis aims at answering
the specified questions of the study in order to fulfill its purpose. By using the conclusions of the
analysis recommendations for improvements were created, constituting the final part of the
study together with the overall summary of the conclusions of the study. The outline of the
report follows the structure of the study to a great extent. Figure 3 depicts the procedure of the
study.
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Background/
Problem

Purpose/
Scope

Literature
Study
Data Collection

Conclusions

Recommendations

Analysis of
Data

Figure 3. The process model of the study.

2.1.1 Approach, method and analysis strategy
The approach describes the basic technical design of the study. The selection of an appropriate
approach ensures the ability to draw conclusions that are consistent with the purpose of the
study. The overall approach methodology is determined in two main dimensions. The first
question to answer is if the study intends to analyze an individual case, multiple cases in a
similar manner or examine an evolution over time. The second dimension covers the use of
quantitative or qualitative data for the analysis and what kind of method of analysis to apply.
(Lekvall & Wahlbin, 2008) For this report the chosen approach is of an individual case character
concerning SIT’s knowledge management capabilities. The data collection enabling the analysis
is primarily based on qualitative data acquired through interviews with employees at SIT.
2.1.1.1 The literature study
The approach used in this study was to first analyze the literature of knowledge management.
The initial phase focused on getting a comprehensive understanding of knowledge, the
knowledge management concept and learning. This was for example done by studying articles
and books written by Nonaka and Davenport as well as looking into Siemens’ related material.
The initial recommendations of literature to study were provided by the authors’ supervisor at
Linköping Institute of Technology. After the initial research the literature study continued by
focusing on knowledge management literature related to project management, organizational
learning, and lessons learned theories for insights that could form the basis of an analytical
methodology. This was done since SIT is a project-based organization, in a knowledge intensive
industry, and lessons learned is the primarily method of collecting knowledge from projects
within Siemens. The result of the literature study is presented in the frame of reference chapter
together with the model of analysis. The initial sections of the frame of reference aim at
presenting a basic understanding of what knowledge really is and how knowledge is linked to
learning. With the help of theories on knowledge management the frame of reference intends
to highlight the key success factors for implementing a knowledge management system that will
facilitate increased knowledge sharing and learning across projects at SIT.
The choice of theories presented in the frame of reference is based on the study’s purpose
together with the specified questions. The reference literature includes renowned authors
within the field of knowledge management in addition to several research articles which intends
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to identify key success factors for improving knowledge management and in some cases the use
of lessons learned in particular. In this study a renowned author refers to an author whose work
has been published in one or several well known journals, magazines or books as well as being
cited by other authors to a great extent. The search for relevant literature was primarily
performed by searching through the list of references in already found literature supplemented
with literature found in the University library’s academic article databases (i.e. the Academic
Search Premier and the Business Source Premier databases). In the former case the name of the
author and the title of the source were used to locate literature of interest. As for the database,
search key words were used combined with the database search engine’s ability to sort for
relevant titles. The articles in the hit list were then considered from a top down perspective
where titles and abstracts were inspected in search for relevant input to the frame of reference.
The databases’ content together with the search engine’s set up definitely had an influence on
the literature search. In the same manner, found literature directed us to its sources (i.e. similar
literature) through the list of references. When the same authors and concepts began surfacing
several times an overall understanding within the area started to settle enabling a consolidated
view of the literature of interest for the study.
Knowledge management is an extensive term, including a wide range of elements as illustrated
by Leavitt’s model (see Figure 1), providing the frame of reference with a broad perspective. The
incorporation of the change management and management control sections of the frame of
reference derives from the design of the specified questions as well as the nature of knowledge
management. These deviations from the model of analysis were incorporated since they were
considered relevant to the study. The chosen literature was evaluated and selected based on its
relevance to the study and its ability to provide an increased understanding for the situation of
the case company as well as for other project-based organizations.
2.1.1.2 From literature study to data collection
The frame of reference intends to highlight the interaction between knowledge management
and project management. The interaction among the multiple elements is conceptualized by the
study’s model of analysis which attempts to generalize the key findings of the literature study
into a more general model describing the factors that affect and enable successful knowledge
management systems. The model of analysis presented in Figure 17 is a modified version of
Leavitt’s model, including the key success factors identified in chapter 3.5. The reader should be
aware of that this model is the authors’ interpretation of the studied literature and not
necessarily the absolute truth. There is a risk that the model excludes important factors because
of the choices made when choosing articles and literature for the literature study as well as
generalizing the literature review into one overall concept model. The authors’ perception
during the literature study was that the findings in the literature study reflected the situation at
SIT. Therefore the key success factors for both lessons learned and knowledge management
presented in chapter 3.3.4.4 and 3.5 perceived valid and relevant.
After the literature review the next step of the study was to conduct the qualitative data
collection. The model of analysis contains several elements and therefore the data collection
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includes interviews with numerous people from different areas within the organization in order
to provide multiple perspectives on the different elements as well as an accurate overall picture
of the situation at GL and SIT.
2.1.2 Data acquisition
The collection of data constitutes of two parts, the primary and secondary data collection. The
primary data consists of the data collected with the specific intention of this study (i.e. the
interviews). The secondary data is acquired from secondary sources. A more detailed
description of how the data collection was performed is presented below.
2.1.2.1 Primary data acquisition
The qualitative part of the study is represented by the primary data acquisitions which were
conducted through interviews with employees at GL, SIT, IP and CS. The respondents are divided
into four different clusters shown in Table 1 below (see Appendix A for complete list of the
respondents). The four clusters of respondents cover the different elements of the analysis
model since the intention is to analyze all potential aspects that can affect a successful
knowledge management system.
Table 1. Cluster of interviews.

Cluster
Project management at G

Business excellence within IP
Lessons learned representatives

Technical tools

Respondents include
Project managers of GL
Manager of G
Managers of GL (as well as GL1)
Manager of GL2
Manager of BE at E O IP
Manager of BE at SIT
Lessons learned coordinator within E O IP
Lessons learned managers at SIT
Lessons learned moderators within E O C&S TRB
Creator and responsible of the LL KDB
Creator and responsible of the PDB

The gathering of data were initiated by a series of interviews with selected people, including the
supervisor of this master thesis at GL (i.e. the manager at GL2) to accumulate as much
knowledge and insight as possible about the organization, the way of working and the
organizational culture in place at GL, SIT and Siemens. The purpose of the initial interviews was
to create an understanding of the organization with the intention of developing the specified
problem description. These initial interviews were either of semi-structured or unstructured
character and lasted 15-30 minutes.
The principal collection of data regarding project managers’ work and their view on knowledge
sharing and lessons learned was performed through structured interviews with all sixteen
project managers at GL. Each interview was conducted in person during one hour and was based
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on a questionnaire constructed from the frame of reference and the specified questions.
However, these interviews should also be considered to be of semi-structured character since
the respondents were allowed time and space to elaborate and narrate freely on subjects that
could be of interest to the study. Deviations were made from the original questionnaire enabling
the respondents to freely elaborate on a topic and not feel limited to only respond to the
prepared questions. The interview also provided the possibility to ask supplementary questions
outside of the original questionnaire regarding subjects of interest. The project manager
questionnaire is enclosed in Appendix B. The additional interviews were conducted in a similar
manner with the difference that they varied in length and some were performed through
telephone conferences (i.e. with employees in Germany) and not through personal meetings like
the interviews with the project managers. The overwhelming majority of interviews were
however conducted in person (see Appendix A for the entire interview list). Only two of the
respondents were unable to meet with the authors in person. Throughout the study both
authors have been located at SIT in connection to the project managers at GL which have
facilitated numerous unstructured interactions with the employees at SIT in addition to the
more structured interview occasions.
2.1.2.2 Secondary data acquisition
The secondary sources of data used during the study consist of:
•
•
•
•
•
•

Siemens internal processes
Siemens internal documents
Siemens intranet
The project database used within E O IP
The lessons learned knowledge database used within E O C&S TRB
The literature study

This data collection was conducted continuously throughout the study without personal
interaction with employees at SIT. This was made feasible due to the researchers’ presence at
SIT during the majority part of the study.
The authors have attended multiple GL meetings, a GL-GF feedback meeting and a lessons
learned workshop. In addition the authors held a presentation on the importance of lessons
learned at a project manager breakfast meeting during the course of the study.
2.1.3 Analysis strategy
The case description is presented in the empirical chapter 4 – Siemens Industrial
Turbomachinery. In the subsequent chapter 5 - Knowledge management - Analysis and
discussion the empirical findings are analyzed and compared with the frame of reference. The
outline of the analysis corresponds considerably to the questionnaire and the empirical chapter
(5) since the analysis is divided into various areas. The analysis strategy has been based on an
abductive method throughout the study. The use of an abductive method means involving the
combination of inductive and deductive approach strategies in the same study. There have in
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other words been deliberate interactions between theory and empiricism in the approach of the
study. The difference between a deductive and an inductive approach is that the analysis in a
deductive method derives from theories unlike the inductive method where the analysis is
based on the empiricism. Chapter 5 is a merger of analysis and discussion which means that in
addition to a comparison between theory and empiricism the chapter also contains the authors’
opinions on the different subjects.

2.2 Method criticism
No research study is perfect, including this study. One example of this is that the study had a
limited time duration, requiring the study to be carried out during 20 weeks in the spring of
2010. Although the study was limited time-wise the authors feel that it has been possible to talk
to the relevant personnel within Siemens in a sufficient manner with regards to the purpose of
the study. When conducting a case study of this kind Klein and Myers (1999, p. 72) states that
the researchers is required to critically reflect on the social and historical background of the
research setting, “so that the intended audience can see how the current situation under
investigation emerged”. The fact is that one of the authors has worked at GL1 during two
summers prior to the study; which potentially could lead to biases and prejudice. It is however
in the authors’ opinion that this matter has not affected the outcome of the study significantly.
While the author that previously was a GL1 employee has had a deeper insight and
understanding of the operations and processes of GL1 as well as relation to some of the
interviewees, the co-author has provided a more objective perspective to the study. Combined
these different perceptions has enabled an increased understanding of the situation at the case
company while remaining an objective standpoint. The authors’ preconceptions, both from
work experiences and other life experiences, have at times provided the authors with different
perspectives. The discussions evolved out of these differences of opinion have widened the
authors’ perceptions while providing valuable input to the study.
The past experience at GL1 also implies prior relations to the project managers of GL1 (as
mentioned above). This could however have had an affect on the responses from the project
managers during the interviews. This master thesis support from the managers of GL could also
have had an impact on the data gathered from the project managers. There is always a risk that
the respondents answer what they might think being the “correct” answer instead of what they
really think or do in practice. The assessment of the project manager interviews, conducted
during the study, is contrary to the former regarded as being very honest, sincere and
straightforward in the responses. When analyzing the answers from the project managers a
cross-sectional approach was used to determine if there were any differences in the execution
or perception among the project managers. The project managers consistently provided a
coherent picture of the operations at GL. A majority of the project managers shared the same
perception on the different subjects. It was very unusual that one project manager’s answers
differed a lot from the others’.
Klein and Myers (1999, p. 74) point out that the interaction between researcher and respondent
may affect the collected material. This was taken into account during the interviews and focus
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was directed at avoiding leading question and acting as neutral as possible as researchers. The
questionnaire was also aimed at having open-ended questions in an attempt to avoid
influencing the respondent with the formulation of the question itself. Klein and Myers (1999, p.
77) elucidate the presence of multiple interpretations and perceptions providing the rationale
for the study to conduct interviews with all project managers as well as managers at different
levels and functions within SIT and Siemens. Klein and Myers (1999, p. 77) state that researchers
“should confront the contradictions potentially inherent in the multiple viewpoints with each
other, and revise his or her understanding accordingly”. The intention was therefore to analyze
the different perceptions and thoughts, along with the reasons for them, among the
respondents. During the data collection and the following analysis focus was also aimed at
confronting the eventual preconceptions and prejudices that guided the original research
design. Klein and Myers (1999, p. 72) express that research studies “requires sensitivity to
possible contradictions between the theoretical preconceptions guiding the research design and
actual findings”. For this reason an abductive strategy were chosen (as previously discussed in
chapter 2.1.3 - Analysis strategy).
Sources of measurement faults
The credibility of the study will now be discussed through the concepts of reliability, validity and
objectivity. Reliability is according to Lekvall & Wahlbin (2008) the measurement method's
ability to resist the influence of various coincidences in the interview situation. Reliability
measures the accuracy of the measurements taken, i.e. whether a similar outcome is obtained if
the interview is repeated. The other aspect of accuracy in a measurement, called validity, is
according to Lekvall & Wahlbin (2008) if the method measures what it is supposed to measure.
A study can have high reliability even if the validity is low while a prerequisite for high validity is
that the study also has a high degree of reliability.
In an attempt to ensure a high degree of objectivity, a voice recorder was used during the
interviews with the project managers. This provided the possibility to go back and listen to what
the respondent had said, minimizing the impact of personal interpretations and perceptions
during the interviews. The ability to go back and clarify what the respondent actually had said
raises the degree of reliability of the study. Furthermore, it provides a way of ensuring that the
respondent was understood correctly while reducing the likelihood that something of
importance is missed. In order to further minimize the impact of personal interpretations both
authors were responsible for taking notes at the interview session.
In an attempt to increase the validity of the study both authors have examined and verified all
questions in the questionnaire to ensure each questions relevance in relation to the purpose of
the study. In order to raise both the reliability and validity of the report the supervisor have
checked and verified the empirical chapter ensuring that the presented description provides an
accurate picture of the reality at SIT. In addition the creators of the LL KBD and the PDB have
validated the content in respective part of the empirical chapter.
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Each project manager was informed of the purpose of the study prior to the interview in order
to further increase the validity. The reason for this is that the respondent then is aware of what
the questions intend to measure and can therefore provide relevant answers. There is a possible
risk that this can be interpreted as leading questions influencing the respondent through the
creation of preconceptions. It is in this study rather seen as providing the interviewee with a
general insight of the different topics to be discussed during the interview.
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3 Frame of reference
Based on the problem formulation and the purpose of the report, this chapter explains and
presents relevant theories affecting SIT and its use of knowledge management. The objective of
the chapter is to provide a theoretical background and synthesize the theories and concepts
presented, providing a solid knowledge-base for the future evolvement of this study.

3.1 Knowledge
This section describes and clarifies the basic aspects and conceptions of knowledge and its
importance for organizations. The area of knowledge creation and learning is further discussed
before the storing and sharing of knowledge within organizations is examined.
In the prevailing business environment, where the only certainty is the uncertainty of the everchanging business climate, the single certain source for sustainable competitive advantage is
knowledge, according to Nonaka (1991, p. 165). Ash (1998, p. 23) similarly states that
knowledge is an organization’s most valuable and underused resource. Knowledge has been
suggested to be one of the strongest competitive advantages in modern markets (Davenport
and Prusak, 1998; Druker, 1993 and, Kharbanda and Pinto, 1996 cited in Landaeta, 2008, p. 29).
Leibold, Probst and Gibbert (2005, p. 16) also endorse the importance of knowledge and
highlights the vitality of managing knowledge accordingly:
“The new source of wealth is knowledge, not labor, land or financial capital. It is the
intangible, intellectual assets that must be managed.”
Stewart (1997, p. 6) agrees with Leibold et al.’s view that knowledge has become the most
important factor in economic life; a major ingredient of what organizations buy and sell as well
as the raw material with which organizations work. According to Stewart (ibid, p. 6) intellectual
capital - not natural resources, machinery, or even financial capital - has become the one
indispensable asset of corporations.
In the knowledge-based theory of the firm, knowledge is according to Grant (1996, p. 109) seen
as “residing within the individual and the primary role of the organization is knowledge
application rather than knowledge creation”. The theory distinguishes itself from the resourcebased theory by underlining the importance of knowledge as the organizations most valuable
resource, and thereby concurring Ash’s, Leibold et al.’s, Stewart’s and Nonaka’s views on
knowledge.
Alavi and Leidner (2001, p. 108) support the knowledge-based perspective and the importance
of knowledge by describing how the knowledge-based perspective “postulates that the services
rendered by tangible resources depend on how they are combined and applied, which is in turn
a function of the firms know how (i.e. knowledge)”. Alavi and Leidner also bring to light how
knowledge-based resources usually are unique and socially complex making them difficult to
imitate, hence providing sustainable competitive advantage for the organization. Knowledge is
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according to Romer (cited by Davenport & Prusak, 1998, p. xiii) the only unlimited resource; the
one asset increasing the more it is used. With this perception in mind utilizing and managing the
organization’s knowledge-base efficiently becomes vital, providing great opportunities for
achieving competitive advantage and creating long-term sustainability.
According to Enkel, Heinold, Hofer-Alfeis, and Wicki (2002, p. 115) “no company today can
afford not to look for ways to make the best use of its knowledge”3. Siemens, being one of the
world’s oldest and most successful corporations acting on the global market with a diverse
group of companies and more than 400 000 employees worldwide, has realized the importance
of knowledge and hence restructured itself around its most valuable assets: its knowledge-base
and people. The company has successfully adapted to the chaotic world of the Information Age
and continuously promotes the importance of knowledge internally by declaring knowledge as
one of Siemens’ most important and valuable assets. (Siemens, 2002, p. 1-1) The importance
Siemens deduce to the handling of knowledge is indicated in the company’s mission statement,
which emphasizes the objective of creating an organizational-spanning network of knowledge.
(Enkel et al., 2002, p. 115) For the GL division at SIT nurturing and utilizing the knowledge
present within the organization is more and more becoming a prerequisite for fulfilling its global
customer’s expectations and staying competitive in the market place.
3.1.1 Data, information & knowledge
The concept of knowledge has over the years received numerous nuanced interpretations. In
the Oxford English Dictionary knowledge is defined as “information and skills acquired through
experience or education” (AskOxford.com, 2010a). Alavi and Leidner (2001) define knowledge as
information processed in the mind of individuals, where the information is personalized and
related to facts, procedures, concepts, interpretations, ideas, observations and judgment. As for
Nonaka, Toyama and Konno (2000) Plato’s traditional formulation of knowledge as “justified
true belief”4 is preferred. Nonaka et al. (ibid) however distinguishes their view slightly from
Plato’s by highlighting the importance of the “justified” rather than “true” aspect of belief5 to
emphasize the dynamic dimension of knowledge.
The concept of knowledge is generally distinguished from the closely related aspects of
information and data. Kircher (cited in Ajmal & Koskinen, 2008) characterizes data as
“unprocessed raw facts” while information is seen as “meaningful aggregations of data”.
According to Kircher knowledge is created through the processing of information in the mind of
individuals through the use of their own perception, skills, and experience. Similarly Nonaka et
al. (2000) describe how information only becomes knowledge once it is interpreted and given a
context by individuals and anchored in their beliefs and commitments. Ash (1998) concurrently
emphasizes the limited value of raw data and information before it is processed by the human
3

Deduced by Enkel et al. (2002, p. 115) from Teleos’ Most Admired Knowledge Enterprise (MAKE) ranking
list.
4
Stanford Encyclopedia of Philosophy (2005)
5
While truthfulness is the essential aspect of knowledge it is static by nature and disregards from the
dynamic and humanistic dimensions of knowledge. (Nonaka et al., 2000, p. 7)
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mind. Additionally Nonaka et al. (2000) states knowledge as relational6, and thus implicitly
supporting the individual aspect of knowledge.
With the infological equation Langefors (1966) highlights both the intra-personal (i.e. individual)
and inter-personal (i.e. organizational) aspects of knowledge on the same time as it is suggested
that data is the only directly transferable element through the use of information systems;
hence stating that information and knowledge cannot be directly transferred through
information systems. The Infological equation I = i ( D , S , t ) states that information (I) transfer
depends on the data (D) transferred, the receiving systems (S) interpretation of the data, and
the time (t) spent on the interpretation by this system.
Leibold et al. (2005, p. 16) advocate a third element closely related to knowledge, wisdom, and
categorizes the terms into the following hierarchical definitions:
•
•
•
•

Data – Elements of analysis
Information – Data with context
Knowledge – Information with meaning
Wisdom – Knowledge plus insight and sound judgment

Together these concepts accumulate the total sum of experience and learning residing in an
individual, group or community. (ibid, p. 16)
In the case of knowledge related to the increasingly dynamic and fast-paced business
environment the authors concur the view of Nonaka et al. (2000, p. 7) and stating knowledge as
being of dynamic character and inherent in the minds of individuals. This dynamic dimension of
knowledge is coherent with Malhotra’s (2000, p. 42) views of multiple interpretations of
information (e.g. knowledge) reflecting the dynamically changing organizational environments.
In this report wisdom, as referred to by Leibold et al. (2005), is seen as residing within the
concept of knowledge.7
At Siemens Peter Senge’s views of knowledge has been adopted. (Siemens, 2002, p. 2-1)
According to Senge (1994, p. 49; Siemens, 2002, p. 2-1) knowledge is the capability for effective
action. In accordance with Senge, Kleiner, Roberts, Ross and Smith (1994) Siemens stresses the
use of knowledge application through action, highlighting the actionable perspective of
knowledge. The following paragraph can be found in the Siemens’ knowledge management
Implementation Guide (Siemens, 2002, p. 2-1):
“Knowledge itself does not lead to business results. In conjunction with human abilities,
intention, correct actions and competence, as the required enablers, knowledge must be
applied to unfold its power and to create a business impact.”

6
7

”Such things as ’truth’, ’goodness’ and ’beauty’ are in the eyes of the beholder.” (Nonaka et al., 2000, p.
Through the explicit aspect of knowledge explained in chapter 3.1.2.
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The four suggested enablers are regarded to be incorporated in the organizational structure and
culture as well as in the tools and processes deployed by the organization.
Former CEO of Hewlett-Packard Lew Platt (cited in Davenport & Prusak, 1998, p. xii) once
expressed his belief in the potential value of knowledge by saying:
“If HP knew what HP knows, we would be three times as profitable.”
There is a similar awareness of the importance of knowledge at Siemens. The established
expression stating: “If Siemens only knew what Siemens knows”8 emphasize the potential and
need for progress within knowledge management at Siemens. This need for enhanced
knowledge utilization is highly relevant for SIT showing a pronounced improvement potential.
3.1.2 The main aspects of knowledge
There are two main types of knowledge: Explicit knowledge and tacit knowledge. (Nonaka,
1991; Nonaka & Konno, 1998; Nonaka et al., 2000; Polanyi, 1966)9 According to Nonaka et al.
(2000) explicit knowledge “can be expressed in formal and systematic language and shared in
the form of data, scientific formulae, specifications, manuals and such like”. Explicit knowledge
can fairly easily be stored, transmitted, and processed. Articulated or codified knowledge is
hence explicitly represented in physical or material objects (Enkel et al., 2002, p. 118). Tacit
knowledge on the other hand is vastly individual and difficult to formalize into words or
meaning and hence difficult to communicate and transfer. Subjective insights, mental models,
intuitions and hunches are all elements inherent in tacit knowledge (Nonaka, 2000, p. 7; Nonaka
1991, p. 165). Tacit knowledge originates in “action, procedures, routines, commitment, ideals
and emotions” (Schön, 1983 cited in Nonaka, 2000, p. 7).
To clarify the concept of tacit knowledge the example of riding a bicycle is useful. In order to
ride a bicycle, you need to know how to keep your balance. You do not think about whether you
should steer to the left or right to avoid falling off and, if you were asked, you would not be able
to articulate what exact knowledge is needed to succeed. (Enkel et al., 2002, p. 118) In this way
tacit knowledge is difficult to formulate and therefore difficult to communicate to others.
The nature of knowledge makes it possible for certain knowledge to shift between explicit and
tacit forms depending on situation and context. This transforming aspect of knowledge
depending on context is utilized when learning and knowledge creation occurs (further
discussed in chapter 3.1.5)
Liebowitz suggests that knowledge should be divided into an additionally third category, implicit
knowledge, supplementing the tacit and explicit dimensions. Liebowitz argues that both tacit
and implicit knowledge only exist in the human minds and in the organizational routines and
8

Saphörster, 2004, p. 70
Tacit and explicit knowledge originates from the works of Michael Polanyi (1966) but is generally
considered conventional knowledge. The concept is frequently coupled to the writings of Nonaka
regarding knowledge and knowledge creation.
9
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processes. Liebowitz view of the third knowledge category is based on the accessibility of
knowledge where implicit knowledge corresponds to a form of informal knowledge that can be
accessed “through querying and discussion” making it distinct from tacit knowledge which only
with difficulty can be accessed through behavior observations and knowledge elicitation.
(Liebowitz, 1999, pp. 1-3; 1-4)
At Siemens knowledge contained in individuals, groups of humans or organizations, is referred
to as implicit knowledge while knowledge found in documents or systems is referred to as
explicit knowledge (Figure 4 depicts Siemens categorization of knowledge).

Figure 4. Implicit (tacit) versus explicit knowledge at Siemens. (Siemens, 2002, p. 2-2)

Liebowitz (1999) categorization is interesting and brings about a discussion of where to draw the
line between tacit and explicit knowledge and to what extent any further break down creates
additional value and understanding of the concept. With Siemens’ (2002, p. 2-2)
characterization of knowledge well corresponding with the views of Nonaka et al. (2000) (with
the slight distinction in terminology; tacit and implicit knowledge is in this context equivalent)
Liebowitz’s (1999, p. 1-3) notion of implicit and tacit knowledge are in this report both seen as
incorporated in Nonaka et al.’s (2000) dimension of tacit knowledge.10 The categorization and
notation of tacit and explicit knowledge introduced by Polanyi (1966), presented and
emphasized by Nonaka et al. (2000), also matches the terminology used in theories and models
discussed further on in the report and will hence be used in the continuum of this report.

10

The degree to which knowledge is broken down depends on the purpose of the study in question. In
our case Liebowitz implicit dimension is seen as rudimentary and hence incorporated in Nonaka et al.’s
tacit dimension (which is not always the case).
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3.1.3 Additional aspects of knowledge
As a supplement to the separation of knowledge into tacit and explicit dimensions, knowledge
can also be classified according to several other properties. An interesting aspect for knowledge
sharing, knowledge transfer and knowledge integration is the conception of common
knowledge. Common knowledge exists at the intersection of individual’s knowledge and consists
of the elements and perceptions of knowledge shared by all organizational members (Grant,
1996, p. 115). The importance of common knowledge is according to Grant (ibid, pp. 115-116)
that it enables individuals to share and integrate aspects of knowledge which are not common
between them. Through the use of redundancy Nonaka and Takeuchi (1995, pp. 80-81) present
a similar mechanism for enabling knowledge integration within an organization. Grant (1996, p.
116) claims that various kinds of common knowledge facilitate knowledge integration in
different ways. Suggested knowledge vehicles are: Language, symbolic communications,
commonality of specialized knowledge, shared meaning and recognition of individual knowledge
domains.
With changing organizational environments requiring multiple interpretations of information, as
well as their ongoing evaluation, a need for a dynamic dimension of knowledge is highlighted by
Malhotra (2000, p. 42). Nonaka et al. (2000, p. 7) concur this impression and accordingly
promotes a dynamic dimension of knowledge, supplementing the traditionally absolute, static
and non-human perception of knowledge while suggesting knowledge to be a dynamic human
process. The dynamic (as well as human) aspect of knowledge has its base in the creation of
knowledge, taking place in social contexts between individuals and organizations. Boland and
Tenkasi (1995) and, Brown and Duguid (1991) further highlight the social context by discussing
how different communities-of-knowledge’s and communities-of-practice’s within organizations
interact with each other and hence creating and sharing knowledge.
In addition to the dynamic dimension of knowledge Nonaka et al. (ibid, p. 7) also suggest
knowledge to be relational by in a philosophic way stating that:
”Such things as ’truth’, ’goodness’ and ’beauty’ are in the eyes of the beholder.”
As implied from the presented knowledge elaboration, knowledge can also be categorized into
an individual or social aspect. According to Spender (1996) this distinction is vital for
understanding knowledge. The distinction between individual and collective knowledge is
further supported by Nonaka et al. through the discussion of knowledge creation (see chapter
3.1.5).
3.1.4 Knowledge as an organizational asset
As described in chapter 3.1 many companies and management literature authors have realized
the importance of knowledge as one of the most significant factors for value creation and
sustainable competitive advantage. An organization’s assets are, according to Stewart (Stewart,
1997 cited in Laycock, 2005, p. 526), divided into tangible and intangible assets (i.e. knowledge
assets). The intangible assets are categorized into human capital, structural capital and
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customer capital (see Figure 5). All these aspects of intangible capital are of importance to
manage for a knowledge-based firm. However, in the case of SIT, customer capital is seen as
residing within the human capital of the project managers and the structural capital of the
organization, leaving only human capital and structural capital to compose the knowledge assets
of the company. Human capital consists of both tacit and explicit dimensions of knowledge
while structural capital is made up by formalized explicit knowledge. This categorization
corresponds well with Siemens’ (2002, p. 2-2) own characterization of knowledge (see Figure 4),
with the minor distinction in terminology having the implicit, as well as parts of the explicit,
knowledge corresponding to the human capital of the firm.

Figure 5. Intellectual capital model (Stewart, 1997 cited in Laycock, 2005, p. 526)

Converting human capital into structural capital and organizational knowledge is a great
challenge for SIT. The prime reason for SIT to conduct this conversion is to reduce the
dependence on individual employees and hence reduce the risk for loosing knowledge if
employees decide to leave the company. The aspect of organizational efficiency and utilization
of knowledge held within the organization is another prime reason for the conversion to take
place. By incorporating relevant individual knowledge within processes and routines an increase
of organizational efficiency within is to be expected.
3.1.5 Knowledge creation
According to Nonaka et al. (2000, p. 8) knowledge creation is:
“A continuous, self–transcending process through which one transcends the boundary of
the old self into a new self by acquiring a new context, a new view of the world, and new
knowledge …one also transcends the boundary between self and other, as knowledge is
created through the interactions amongst individuals or between individuals and their
environment”.
Nonaka (1991), Nonaka and Takeuchi (1995), Nonaka and Konno (1998) and Nonaka et al. (2000)
illustrates knowledge creation as a spiraling process of interactions between tacit and explicit
knowledge and how these interactions lead to the creation of knowledge.
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3.1.5.1 The knowledge creating process
Despite the rapidly increasing perception of knowledge as a key resource for enhancing
efficiency and obtaining competitive advantage, there is still a widespread poor understanding
of the knowledge creating process and how organizations create and manage knowledge in
reality. A common misconception is the use of the terminology knowledge management when
information management actually is being conducted. To many academics and business people
these two concepts are considered to be placed on an equal footing; hence confirming the lack
of understanding for knowledge and the knowledge creating process. 11 The business
organizations of the west have traditionally focused on information processing, hence creating a
static and passive view of the organization, where the organization largely lacks the ability to
handle the dynamic aspects of knowledge creation. With this in mind Nonaka highlights the
importance of perceiving the organization as a knowledge creating entity where actions and
interactions can prosper into knowledge; merely acting as an information processing machine
will greatly impede the evolvement of the organization and its knowledge-base. (Nonaka et al.,
2000, p. 6)
Figure 6 illustrates an extension of the knowledge creating process of how the interactive aspect
of knowledge creation comes into play through interactions between individuals and/or the
environment. As visualized by Figure 6, and described later in chapter 3.1.5.3 - Ba - the context
for knowledge creation, knowledge requires a shared context in order to be created. Nonaka et
al. (ibid, p. 14) defines such a context as a physical and psychological space called ba12.

Figure 6. The spiraling knowledge creating process and its various contexts. (Nonaka et al., 2000, p. 6)

In order to elucidate and simplify the understanding of how the process of knowledge creation
works Nonaka et al. (ibid, p. 8) presents an extended model for knowledge creation consisting of
11

It should however be noted that the conceptions and definitions of information and knowledge can vary
between different writers and scholars hence creating increased opportunities for different
interpretations of knowledge management.
12
The concept of Ba was originally proposed by the Japanese philosopher Kitaro Nishida and was further
developed by Shimizu. Translated Ba means “place”. (Nonaka, Toyama & Konno, 2000, p. 14)

Page 26

Frame of reference
three main elements: (1) the dynamic SECI process, (2) a shared context for knowledge creation
(ba) and (3) knowledge assets (see Figure 7). In order for the knowledge creation process to
work these three elements need to interact with each other to form the knowledge creating
spiral that creates knowledge (ibid).

Figure 7. The three interacting elements composing the knowledge creating process. (Nonaka et al.,
2000, p. 8)

3.1.5.2 The SECI model - a conversion cycle for enhanced knowledge creation
Organizations create knowledge through the collaboration between tacit and explicit
knowledge, rather than distinctly from any of the two knowledge aspects. Nonaka et al. (ibid, p.
9) uses the term “knowledge conversion” when describing the interaction between tacit and
explicit aspects of knowledge. The quality and quantity of tacit and explicit knowledge is greatly
enhanced through the knowledge conversion process (Nonaka, 1991; Nonaka & Takeuchi, 1995;
Nonaka et al., 2000). The knowledge conversion process, presented as the SECI model by
Nonaka (Nonaka, 1991; Nonaka & Takeuchi, 1995; Nonaka. & Konno, 1998; Nonaka et al., 2000),
constitutes of four separate modes classified by the interacting knowledge types and the
direction of the knowledge conversion. The four modes are: Socialization, externalization,
combination and internalization. Figure 8 visualizes the dynamic SECI model and its four
conversion modes.
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Figure 8. The dynamic SECI Model: a spiraling process of interactions between explicit and tacit
knowledge. (Nonaka & Konno, 1998, p. 43)

Socialization is the process of sharing tacit knowledge between individuals through shared
experiences. Due to the inexpressible aspects of tacit knowledge, shared experiences is the only
way to convert and acquire tacit knowledge. The time- and space-specific characteristics of tacit
knowledge reinforce the need for shared experiences in the conversion process. Socialization
generally takes place in a traditional apprenticeship situation where the apprentice learns
through hands on experiences, instead of from written documents like textbooks or manuals.
Informal social meetings outside the workplace, where mental models, perspectives and beliefs
are created and shared, also fulfill the act of socialization by converting tacit knowledge. The
processes of transferring one’s ideas or images to colleagues mean sharing personal knowledge
and create a common understanding. Nonaka highlights the importance of this common
understanding 13 as a prerequisite for efficient knowledge creation (which will be further
elaborated upon in chapter 3.1.5.3 - Ba - the context for knowledge creation). (Nonaka, 1991;
Nonaka & Konno,1998; Nonaka et al., 2000)
Externalization is the process of converting tacit knowledge into explicit knowledge (i.e.
articulating the inexpressible) hence translating the tacit knowledge into comprehensible forms
that can be understood by others. Externalizing knowledge enables organizational knowledge
sharing through making the externalized knowledge the basis for new knowledge. During the
externalization process the individual transcends the outer and inner boundaries of the self and
by committing to the group becomes one with the group. This self-transcendence is a crucial
component for the externalizing process and group integration. According to Nonaka et al.
13

This common understanding, or common place, is denominated as Ba by Nonaka. (Nonaka & Konno,
1998; Nonaka et al., 2000)

Page 28

Frame of reference
(2000, p. 9) the sequential use of metaphor, analogy and model is of outmost importance for
the successful outcome of the externalization conversion. (Nonaka & Konno, 1998; Nonaka et
al., 2000)
As discussed, tacit knowledge is vastly individual and difficult to formalize into words or
meaning, hence difficult to communicate and transfer. With this in mind it becomes essential to
convert the tacit knowledge possessed by the project managers at SIT into transferable explicit
knowledge available for the surrounding project management organization.
In the combination phase explicit knowledge is gathered, both from inside and outside the
organization, and combined, edited and processed into more complex and systematic sets of
explicit knowledge. The combination phase consists of three sub-processes: (1) Capturing and
integration of new explicit knowledge, (2) editing or processing of explicit knowledge to make it
more useful and (3) dissemination of explicit knowledge to members throughout the
organization. Communicating and diffusion are key issues in order to gain use of and justification
for the new explicit knowledge throughout the organization. Resourceful use of databases and
computerized communication networks are helpful tools in facilitating the explicit knowledge
conversions. (Nonaka & Konno, 1998; Nonaka et al., 2000)
During the Internalization phase explicit knowledge shared throughout an organization is
converted into tacit knowledge by individuals; hence increasing the organization’s tacit
knowledge. Nonaka et al. (2000, p. 10) compares internalization with “learning by doing” and
emphasizes the importance of actualizing the explicit knowledge through action and practice.
The internalization process requires individuals to absorb knowledge relevant to one’s self
within the organizational knowledge, resulting in shared mental models and technical knowhow; making the internalized knowledge a valuable asset for the organization. If learning by
doing is not feasible simulations can be used to provide the similar results where the individuals
can experience the implications of their newly adopted explicit knowledge. Through the
socialization of the newly accumulated tacit knowledge, at individual level, a new spiral of
knowledge creation is set in motion continuing the never-ending process of knowledge creation.
(Nonaka & Konno, 1998; Nonaka et al., 2000)
On its own neither the socialization phase nor the combination phase contributes notably to
increase an organization’s knowledge-base. In the socialization phase the increase in tacit
knowledge is hard to leverage throughout the organization, hence little value in increased
organizational knowledge is created. Similarly the combination of explicit knowledge in the
combination phase mostly repackages organizationally known explicit knowledge; in this case
some additional value in knowledge can be created. When tacit and explicit knowledge interact
however, there are great prospects for enhancing the organization’s knowledge-base. In the
case of externalization new knowledge and ideas are disseminated from the individual to the
rest of the group containing the individual in question, hence providing new knowledge to
leverage and incorporate into the individual group members’ knowledge-base; enabling
individuals to make better decisions and more efficiently perform the daily operations. The
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latter corresponds to the internalization phase where the organization’s explicit knowledge is
put into action through the processes and operations run by individuals. In this way the new
explicit knowledge is used to widen, expand and reframe the individual’s tacit knowledge.
(Nonaka, 1991, pp. 165-166)
In the prevailing business environment the successful companies continuously create new
knowledge, which is rapidly distributed throughout the organization and integrated in new
technology and products. According to Nonaka (ibid, p. 162) these activities enables the creation
for continuous innovation hence defining the “knowledge creating company”. The essential
activity for the knowledge creating company is to make personal knowledge available to the rest
of the organization (ibid, p. 165). With the dynamic process of new knowledge creation always
originating in individuals (whose knowledge is transformed into organizational knowledge
valuable to the company as a whole) individuals and foremost the knowledge kept by individuals
becomes an organizations most valuable assets.
For SIT, being a knowledge creating company, the spiraling process of knowledge creation is of
vital importance for the continuous learning and evolution of organizational and individual
capabilities. Providing the organizational members an environment that supports the
continuous process of learning, enabling them to receive and share knowledge efficiently,
becomes crucial. The concept of ba here provides an interesting starting point for the
subsequent examination of factors affecting the knowledge creating process.
3.1.5.3 Ba - the context for knowledge creation
As described in chapter 3.1 - Knowledge and by Figure 6 knowledge requires a context in order
to be created. However, the knowledge creating process (visualized in Figure 6) makes the
constraints for knowledge creation even more stringent by stating that a shared context is
needed to enable the knowledge creating process to perform efficiently. This shared context
comes in many varieties with context-specific properties of who the participants are and how
they participate (Nonaka et al., 2000, p. 14). Since knowledge requires a physical space to be
created Nonaka et al. (ibid, p. 14) introduces the Japanese concept of ba to define such a space.
Nonaka (ibid, p. 14) defines ba as:
“A shared context in which knowledge is shared, created and utilized.”
Nonaka et al. (ibid, p. 14) further propose that ba provides “the energy, quality and place” for
the conversions that takes place in the spiraling process of knowledge creation. For individuals
cultural, historical and social contexts predominately form the basis for the interpretation of
information in order to create meanings, hence “ba is a place where information is interpreted
to become knowledge” (ibid, p. 14). Langefors (1966), Daft and Lengel (1987), Weick (1995) and
Grant (1996) similarly emphasize the importance of a common “place” for interpretation and
shared meaning. Langefors (1966) stress the configuration of the interpreting system receiving
new information and the shared understanding between sender and receiver; Grant (1996)
underline the importance of common knowledge for shared understanding; Daft and Lengel
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(1987) contemplate how shared meaning is a prerequisite for mutual understanding hence
avoiding and reducing uncertainty and equivocality; while Weick (1995) emphasizes on sense
making and how shared contexts enables details to fit together resulting in something sensible
and meaningful. Coherently Nonaka et al.’s (2000) conception suggests that ba is not just a
physical space, but incorporates a time-space nexus simultaneously defining a place in both time
and space. The concept of ba hence combines physical space such as an office space, with
virtual space such as e-mail and mental space such as shared ideals and values (ibid, p. 14).
According to Nonaka et al. (ibid, p. 14) the key aspect of ba is interaction. Grant (1996, p. 112)
on the other hand argues that knowledge creation is an individual activity where the “primary
role of the firm is in the application of existing knowledge”. Nonaka et al. (2000, pp. 14-15)
disagrees with this view residing in a static and inhuman approach to knowledge and human
beings, and further stress that knowledge creation is a dynamic human process transcending
existing boundaries. The notion that “knowledge is created through interactions amongst
individuals or between individuals and their environment” (ibid, p. 15) justify the perception of
ba as the shared context of individuals who interact with each other (see Figure 3). Nonaka et al.
(ibid, p. 15) emphasize that it is through such interactions that participants in ba (and the
context itself) evolve through self-transcendence to create knowledge. Participants must
however commit to ba through action and interaction in order to create and share knowledge;
passive participation does not create value or knowledge for anyone. By providing a shared
time-space context ba conditions the way the participants view the world while enabling them
to gain a greater understanding and higher viewpoint than their own (ibid, p. 15). A shared time
and space is according to Nonaka et al. (ibid, p. 15) especially important in the socialization and
externalization phases where physical interaction and the forming of a common language are
key concepts.
In order to elucidate the concept of ba further Nonaka & Konno (1998, p. 46) characterize four
different sets of ba matching the SECI model of knowledge creation: Originating ba, Interactive
ba, Cyber ba and Exercising ba (see Figure 9). Apart from mapping out the different categories
of ba into the SECI model Figure 9 also depicts the relevant kind of interaction for each
conversion phase.
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Figure 9. The SECI model and its four characteristics of ba. (Nonaka & Konno, 1998, p. 46)

Originating ba incorporates the sharing of feelings, emotions, experiences and mental models,
between individuals through face-to-face interactions. The originating ba is the ba from which
the knowledge creating process originates. It generates a synchronized behavior (i.e.
entrainment), care, trust and commitment among its participants. Knowledge vision and culture
are topics coherent with the originating ba.
In the interactive ba individuals’ mental models and skills are shared, converted into common
terms and articulated as concepts. In the interactive ba14 tacit knowledge is converted into
explicit knowledge through a dialogue between individuals – in collective or face-to-face
interactions. Commitment and will to understand as well as the sensitivity for meaning are
enablers for this conversion process. Metaphors are a commonly used tool for articulating
inexpressible tacit knowledge. Selecting appropriate participants to create the desired
combination of specific knowledge and capabilities is the key to managing knowledge creation in
the interactive ba.
In the cyber ba15 new explicit knowledge is combined with existing information and knowledge
into systemized explicit knowledge available throughout the organization. Modern IT-systems
such as on-line networks, groupware, documentations and databases offers a virtual
environment for the creation of cyber ba; enabling the conversion process through collective
and virtual interactions. Through the exercising ba individual and virtual interactions facilitate
individuals’ embodiment of communicated explicit knowledge. Formalized explicit
organizational knowledge is in this way converted into tacit knowledge within individuals
14
15

The interacting ba is also termed the dialoguing ba in some of Nonaka’s work.
The cyber ba is also termed the systemizing ba in some of Nonaka’s work.
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allowing them to perform tasks more efficiently. The exercising ba synthesizes the
transcendence and reflection through action while the interactive ba fulfills the same objectives
by thought. Explicit organizational knowledge is generally communicated through virtual media,
such as written manuals, documents or simulation programs, According to Nonaka et al. (2000,
p. 16) “building, maintaining and utilizing ba is an important aspect of facilitating organizational
knowledge creation”. (Nonaka & Konno, 1998, p. 45-47; Nonaka et al., 2000, pp. 16-17)
When relating the concept of ba to SIT it is of interest to examine the different contexts, or ba’s,
present within the organization. Managing and enhancing the company’s current contexts and
processes for knowledge conversion must be a central aspect in the facilitation process used to
efficiently create knowledge. Nonaka & Konno (1998, p. 53) supports this notion by stressing
that “top management must come to realize that knowledge needs to be nurtured, supported,
enhanced and cared for”. Nonaka & Konno (ibid, p. 53) also accentuate that it is the knowledge
possessed by an organization that cultivates the feedback from market which in time fosters
increased value creation and higher organizational growth; implying the importance of
facilitating the knowledge creation in order to achieve a competitive advantage. Adapting the
conversion processes to the properties of SIT by providing appropriate support tools like ITsystems and knowledge networks is an essential mission for SIT management in order to
enhance ba and the creation of knowledge.
3.1.5.4 Knowledge assets - the base for knowledge creation
According to Nonaka et al. (2000, p. 20) the knowledge creation process originates from the
organizations’ knowledge assets: inputs, outputs and moderating factors of the knowledge
creating process. Assets are “firm-specific resources that are indispensible to create value for
the firm” (ibid, p. 20). Alavi and Leidner (2001, p. 108) are of the same opinion and continue by
elaborating on how knowledge-based resources generally are socially complex and difficult
to imitate, hence generating long-term sustainable competitive advantage. Further Alavi and
Leidner (ibid, p. 108) point out that “it is less the knowledge existing at any given time per se
than the firm's ability to effectively apply the existing knowledge to create new knowledge and
to take action that forms the basis for achieving competitive advantage from knowledge-based
assets”.
While trust between members of an organization can be seen as an output of the knowledge
creating process, trust also moderates how ba functions as a platform for the same process.
Reflecting the properties of knowledge assets Nonaka et al. (ibid, pp. 20-21) stress the
importance of building and utilizing knowledge assets internally in order to fulfill their true value
and potential. With today’s insufficient systems for managing and evaluating the knowledge
assets of an organization it becomes hard for management to utilize the assets in an efficient
way. Nonaka et al. (ibid, p. 20) largely ascribe the inadequacy of knowledge asset evaluation to
the unquantifiable properties of tacit knowledge. The reality of constantly changing and evolving
knowledge assets complicates the evaluation even further. Nonaka et al. (ibid, p. 20) divide
knowledge assets into four different categories: Experimental knowledge assets, Conceptual
knowledge assets, Systemic knowledge assets, and Routine knowledge assets (see Figure 10).
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Figure 10. Nonaka et al.'s categorization of knowledge assets. (2000, p. 20)

While experimental assets are the difficult-to-imitate firm-specific resources that provide an
organization with a sustainable competitive advantage the Systemic knowledge assets are the
central category of current knowledge management (ibid, pp. 21-22). A prime reason for this is
the unique visibility of Systemic knowledge assets which makes these assets easy to both
quantify and transfer. Nonaka et al. (ibid, p. 22) emphasize the importance of a process that
continuously map out and catalogues the organization’s dynamically changing stock of
knowledge assets. Similarly gathering, disseminating and exploiting the internal knowledge
assets available at SIT is an issue highly relevant, where improvements can lead to sustainable
gains in project efficiency. The importance of knowledge creation and knowledge sharing in a
project environment like SIT is agreed by Söderlund (2010, p. 132) who remarks:
“The quality of project management is determined by the quality and effectiveness of
knowledge integration within the project.”
Each knowledge asset category depicted in Figure 10 corresponds to a specific conversion phase
and a specific ba, thus completing the knowledge creating cycle illustrated in Figure 6. By
examining Figure 7, Figure 8 and Figure 9 the important correlations and aspects for each
separate conversion phase can be distinguished. Synchronizing the phases both distinctively and
collectively thus becomes a key issue for management in order to obtain sustainable knowledge
creation leading to organizational success and competitive advantage.
According to Senge et al. (1994, p. 28) capabilities that enhance organizational learning and the
process of knowledge creation are: aspiration, reflection, conversation and conceptualization.
All these capabilities are seen as prime contributors to a well functioning knowledge creating
process and hence required to ensure the implementation of a knowledge management system
that enhances the organization’s competitiveness.
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After reading the literature referenced in this report it stands apparent that knowledge creation
and the knowledge creating process are of great importance and value for organizations today.
The question is not if, but rather how an organization’s knowledge should be managed to
provide the best possible conditions for the continuous process of organizational learning and
knowledge creation. To explore this area further the concept of knowledge management will be
thoroughly discussed in chapter 3.3.
3.1.6 Learning
In order for knowledge to be valuable it needs to be incorporated into the processes or products
used or produced by an organization or individual. Using knowledge to improve and change
processes or products is the basis for learning and hence of vital importance for knowledge
management. The following section therefore examines and emphasizes the basic concepts of
learning – both individually and organizationally – and its importance for knowledge utilization.
Learning is defined as the acquiring of knowledge or skills (AskOxford.com, 2010b). According to
Kim (1993, p. 38) learning encompasses two meanings: (1) the acquisition of skills and knowhow - implying the physical ability to produce some action - and (2) the acquisition of know-why
- implying the ability to articulate a conceptual understanding of an experience. Hence, learning
according to Kim (1993, p. 38) means “increasing one’s capacity to take effective action”.
The concept of learning is a fundamental prerequisite for knowledge creation. According to
Koulopoulos & Frappaolo (1999, p. 18) ”knowledge is a human function. It originates and resides
in a human being”. Simon (1991 cited in Grant, 1996, p. 112) is of the same opinion stating that:
“All learning takes place inside the individual human heads.” Grant (1996, p. 111) agrees with
Simon and Koulopoulos & Frappaolo, and additionally proposes that: “While most explicit
knowledge and all tacit knowledge is stored within individuals, much of this knowledge is created
within the firm and is firm specific.” With this statement Grant (ibid, p. 111) wants to highlight
the importance of knowledge creation and learning within the organization rather than
importing knowledge (which is the other alternative way of learning according to Simon (1991
cited in Grant, 1996, p. 112)).
3.1.6.1 Individual learning
The five paradigms of learning all have their pros and cons and are more or less important in
different situations and contexts (see Appendix D - The five paradigms of individual learning - for
further reading). In the context of learning within an organization the authors regard the
Constructivism view of learning as the most valid paradigm. The aspects of Behaviorism,
Cognitivism and Humanism are also more or less relevant in the organizational learning process
and management, and should hence be incorporated in the learning process when found
appropriate. The active contextualized construction of knowledge where the learner brings
cultural factors and past experiences to each situation fits well with Nonaka et al.’s (2000) view
of knowledge creation within an organization, where context and conscious interactions play an
important role. Especially the internalization-phase of the SECI-model (ibid) supports the views
of the Constructivism through the internalization of new explicit knowledge adding to the
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individual’s already existing knowledge-base and perceptions. Nonaka (1991, p. 169) implicitly
promotes the Constructivist view of learning by stating:
“People don’t just passively receive new knowledge; they actively interpret it to fit their
own situations and perspectives.”
Argyris & Schön (1978 cited in Kim, 1993, p. 38) suggest that learning takes place only when new
knowledge is translated into different behavior that is replicable. In addition Kolb (1984, cited in
Kim, 1993, p. 38) states that: “Learning is the process whereby knowledge is created through
the transformation of experience.” Piaget (1970 cited in Kim, 1993, p. 38) similarly suggests that
learning depends on “a mutual interaction of accommodation (adapting our mental concepts
based on our experience in the world) and assimilation (integrating our experiences into existing
mental concepts)”. All these viewpoints support the Constructivist outlook hence proposed as
the frame of reference for individual learning and learning within an organization throughout
this report.
3.1.6.2 Organizational learning
According to Kim (1993, p. 40) organizational learning is more dynamic and complex than a
mere enlargement of individual learning. With substantially increased complexity, involving a
large collection of diverse individuals, the process of organizational learning becomes
fundamentally different from individual learning. Kim (ibid, p. 40) emphasizes that “a model of
organizational learning has to resolve the dilemma of imparting intelligence and learning
capabilities to a nonhuman entity without anthropomorphizing it”.
A basic conception of organizational learning is that it occurs through the organization’s
individual members and thus is affected, directly or indirectly, by the individual learning (ibid, p.
41). Simon (1991 cited in Grant, 1996, p. 112) agrees with Kim and manifests that while
“All learning takes place inside the individual human heads; an organization learns in
only two ways: (a) by learning from its members, or (b) by ingesting new members who
have knowledge the organization previously don’t have”16.
According to Argyris & Schön (1996, p. xix) organizational success is seen as “depending on the
organization’s ability to see things in new ways, gain new understandings, and produce new
patterns of behavior – all on a continuous basis and in a way that engages the organization as a
whole”. Hence, an important part of organizational learning is the organization’s improvement
of its task performance over time (ibid, p. 4). Argyris & Schön (ibid, pp. 15-16) also compare an
organization to a living organism, each of whose cells (corresponding to the individuals within
the organization) contains a particular, partial, changing image of itself in relation to the whole.
Like the organism, the organization’s practice is argued to stem from these separate images; in
this way organizational learning deals not with static entities but with active processes of
16

As for the second part of this quote, organizational learning still occurs through individual learning (i.e.
individual knowledge in this case).
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organizing individual conceptions (ibid, pp. 15-16). According to Senge, Kleiner, Roberts, Ross,
Roth and Smith (1999, p. 32) organizational learning consists of five core disciplines: personal
mastery, mental models, shared vision, team learning and systems thinking. Together these core
disciplines span the four capabilities enhancing organizational learning as presented by Senge et
al. (1994, p. 28) above: aspiration, reflection, conversation and conceptualization.
Based on the above descriptions, organizational learning is seen as a characteristic of an
organization that is able to adapt and change in accordance with a changing internal and
external environment; enabling the organization to fulfill its function effectively while
encouraging its employees to reach their full potential. Organizational learning is also about
transforming human capital into structural capital enabling the creation of new knowledge
increasing the organizations knowledge-base while reducing the dependence on each
individual’s knowledge. Organizational learning further enables continuous improvements and
knowledge sharing throughout the organization.
Senge et al. (1994, p. 11) summarize the importance of organizational learning by arguing that
“in the long run, the only sustainable source of competitive advantage is your organization’s
ability to learn faster than its competitors”. This correlates with the importance of knowledge
(presented in the introductory chapter of knowledge – see chapter 3.1) in order to achieve
competitive advantage in the market place.
3.1.6.3 Learning organizations
While the importance of organizational learning is evident the question of how to achieve
organizational learning withstands. Literature suggests the paradigm of learning organizations as
a way to fulfill the objectives of organizational learning.
According to Levitt & March organizational learning is routine-based, history dependent, and
target-oriented. Organizations are seen as learning by encoding inferences from history into
routines that guide behavior; recording these routines in a collective memory that is often
coherent, but sometimes disordered. Routines are shared through socialization, education,
imitation, professionalization, personnel movement, mergers, and acquisitions; and the routines
changes as a result of experience within the learning organization. These changes depend on
interpretations of history; predominantly on the evaluation of outcomes compared to targets.
(Levitt & March, 1988, pp. 319-320)
Senge et al. (1994, p. 18) discuss that the essence of a learning organization is “the development
not just of new capacities, but of fundamental shifts of mind, individually and collectively”.
Senge et al. (ibid, p. 18) also propose learning organizations to be “groups of people who, over
time, enhance their capacity to create what they truly desire to create”. Ross et al. (in Senge et
al. 1994, p .49) agree with Senge and additionally states that “learning in organizations means
the continuous testing of experiences, and the transformation of that experience into
knowledge – accessible to the whole organization, and relevant to its core purpose”. Ulrich, Jick
& von Glinow (1993, p. 52) agrees with Ross et al. and highlights the “ability to move the lessons

Page 37

Frame of reference
learned from experience and experiments across boundaries” combined with a focus on
continuous improvement, experimentation and competence acquisition, in order for
organizations to become learning organizations. Ulrich, Jick & von Glinow (ibid) additionally
argue the importance for management to visibly commit to the notion of organizational learning
by incorporating it in the organizational strategy as well as measuring, monitoring, investing,
promoting and giving it a symbolic expression.
A number of essential conceptions for learning organizations presented by Argyris & Schön
(1996, p. 180) are: “organizational adaptability, flexibility, avoidance of stability traps,
propensity to experiment, readiness to rethink means and ends, inquiry orientation, realization
of human potential for learning in the service of organizational purposes, and creation of
organizational settings as context for human development”.
For SIT to become a successful learning organization the company has to have established
routines and processes for retaining, disseminating and utilizing the experiences and lessons
learned within the organization. Similarly knowledge sharing and the conversion of human
capital into structural capital needs be handled in a structured way; increasing the organization’s
knowledge-base. Having structured forums for knowledge creation and knowledge sharing is
also needed to ensure organizational learning to prosper; where current knowledge is converted
into new useful knowledge and organizational improvements. Further a clear and visualized
managerial support, in combination with an organizational culture of continuous improvement
and technical support for knowledge retention and dissemination, is required to achieve
efficient use of internal capabilities and knowledge. Through focusing on knowledge
management SIT will be able to truly become a learning organization.
3.1.6.4 Single and double loop learning
According to Argyris and Schön (ibid, p. 3) organizational learning consists of the acquiring of
information (e.g. knowledge, know-how, understanding, practices, or techniques) of any kind
and by any means. This definition incorporates a fundamental aspect of organizational learning
as improvements of tasks and processes over time (ibid, p. 4). Argyris and Schön (ibid, p. 4)
argue that there are two distinct types of learning going on concurrently within an organization:
Single-loop learning and double loop learning.
Single-loop learning reflects the learning that individuals and organizations do that changes
strategies of actions or the underlying assumptions of these strategies while the core values of
these actions and strategies are left intact and unchanged. The frame of reference for learning is
hence constant for the single-loop learning. In contrast to single-loop learning, double loop
learning represents the learning that results in changes of the core values and frame of
reference of strategies and assumptions. The double loop learning refers to the two feedback
loops connecting observed effects of actions with strategies and the core values forming the
basis for these strategies. Whereas single loop learning focuses primarily on organizational
performance and effectiveness of how to best achieve existing goals and objectives within the
specified values and norms of the organization, the double loop learning corrects errors and
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enhances performance through the modification of the values and norms of the organization.
(ibid, pp. 20-22)
Figure 11 below depicts a schematic model of organizational learning and its two cornerstones
of single loop learning and double loop learning.

Figure 11. An integrated model of organizational learning: OADI-Shared Mental Model (SMM) cycle.
(Kim, 1993, p. 44)

The understanding and implications of how the learning process really works is of interest to SIT.
To better understand how and why certain actions and changes lead to improvements enhances
the learning capacity of the organization while processes, strategies and core values are
enhanced. The collection and retention of organizational wide knowledge is a first step for SIT to
increase the organizational learning while enhancing the corporate performance.
3.1.7 Organizational memory, culture and knowledge dissemination
In order for organizations to learn there must be some way for organizations to remember
experiences, events and information from the past. An organization thus need and utilize some
kind of organizational memory. Further, in order to utilize and develop the knowledge and
information retained, the organization needs to disseminate these elements within the
organization when appropriate. This dissemination is articulated differently throughout
literature with common conceptions being: knowledge transfer, knowledge sharing, knowledge
flow, and knowledge integration.
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3.1.7.1 Organizational memory
“If an organization is to learn anything, then the distribution of its memory, the accuracy
of that memory, and the conditions under which that memory is treated as a constraint
become crucial characteristic of organizing.” (Weick, 1979 cited in Walsh and Ungson,
1991, p. 57)
According to Walsh and Ungson (1991, p. 57) organizations exhibiting characteristics of
information processing should incorporate some kind of memory in the organization; memory is
here defined as the faculty of retaining and recalling things past17 (American Heritage dictionary,
1969 cited in Walsh & Ungson, 1991, p. 57). Walsh and Ungson (1991, p. 57) argue that “the
thread of coherence that characterizes organizational interpretations is made possible by the
sharing of interpretations. Thus, through this process of sharing, the organizational
interpretations system in part transcends the individual level”, hence enabling organizations to
preserve past knowledge and experiences even when individuals leave the organization.
Through the use of organizational memory these past interpretations and knowledge can be
embedded and stored both in individuals as well as in systems and artifacts (ibid). In this way
Walsh & Ungson implicitly divide the intangible organizational capital into human and structural
capital; likewise to the views of Stewart (1997) presented in Figure 5.
A similar notion to Walsh and Ungson’s view is suggested by Wegner (1986), where the use and
properties of a collective memory within communities, groups and organizations is discussed.
Wegner calls this the transactive memory. According to Wegner the “transactive memory
describes a social network of individual minds that transcends…the uniformity of individual’s
mental processes and behaviors” (ibid, p. 206).
Walsh and Ungson (1991, pp. 62-66) propose that organizational memory is constructed of five
knowledge repositories: (1) individual members, (2) the organization’s culture, (3)
transformations through its standard operating processes, (4) organizational structures through
roles, and (5) the ecology and physical structure of the workplace (see Figure 12).
Whereas individuals have their own recollection of what has emerged in and from an
organization, an organization’s culture is seen as a “learned way of perceiving, thinking, and
feeling about problems that is transmitted to members in the organization” (ibid, p. 63).
Correspondingly information and knowledge is embedded in the organization’s standard
operating processes and routines, i.e. transformations (ibid, p. 65). Individual role behavior and
its link with the environment reflect the organizational structure hence facilitating the storage
and retention of organizational information and knowledge (ibid, p. 65). The physical workplace
ecology contributes to the molding and reinforcement of behavior within an organization; it also
reveals a good deal about the organization (ibid, p. 66).

17

“things past” is i.e. information and experiences
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Figure 12. The structure of Organizational Memory. (Walsh & Ungson, 1991, p. 64)

Walsh & Ungson (ibid) imply that knowledge repositories play an imperative role in the success
of organizations, and especially so when organizations are exposed to profound changes. Argote
and Ingram (2000) support the importance of knowledge repositories within organizations by
emphasizing its vital role in organizational knowledge transfer (to be further elaborated on in
chapter 3.1.7.4 - Knowledge transfer). Walsh and Ungson (1991, p. 72) stress the importance of
organizational memory using the following quote by George Santayana:
“Those who cannot remember the past are condemned to repeat it!”
According to the framework of McGrath and Argote (2001, cited in Argote and Ingram, 2000, p.
153) knowledge is embedded in three fundamental elements of the organization18: members,
tools, and tasks. Members are the individuals of an organization, tools the technical hardware
and software components, and tasks correspond to the organization’s purposes, intentions, and
goals (McGrath & Argote, 2001 cited in Argote and Ingram, 2000, p. 153).
When in need of knowledge, Siemens’ Knowledge Management Guide advice individuals to:
“employ your own expertise and know-how, ask colleagues, a team or community, or reuse
suitable material from internal or external sources” (2002, p. 2-1). According to Siemens
knowledge resides in individuals, organizations, documents, and systems, where all sources are
incorporated within the daily work (ibid, p. 2-1). Siemens characterize and describe its
knowledge repositories accordingly:
•
•

18

Individuals’ knowledge. Individuals’ knowledge refers to our employees and business
partners’ the proficiency e.g. our experts’ expertise and capacity.
Organizational knowledge. Organizational knowledge represents the collective and the
complementary capabilities of organizational units, teams or communities of practice,

And the various combinations of sub networks made up by these elements.
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•

which include their relationship with customers, partners, and suppliers. An example of
organizational knowledge is know-how that has been diffused in a work group’s
portfolio, major processes and clients.
Knowledge in documents or systems. Knowledge in documents or systems includes
capabilities in codified form, e.g. described in guidelines, models or workflows. (ibid, pp.
2-1; 2-2)

Siemens’s categorization of its knowledge repositories is more or less congruent with the
framework suggested by McGrath and Argote (2001 cited in Argote and Ingram, 2000, p. 153).
With McGrath and Argote’s tasks corresponding to Siemens’ organizational knowledge, tools
equal the system knowledge. Knowledge in documents is however not incorporated in the
model by McGrath and Argote; likewise is documented knowledge not included in Walsh and
Ungson’s model of organizational memory (Walsh & Ungson, 1991, p. 64). The element of
system knowledge is also not incorporated by Walsh and Ungson. However, Walsh and Ungson
(ibid) do see both systems and artifacts (e.g. documents) as a knowledge repository (as stated
previous in this chapter). The elements of culture, structures, and ecology, included in Walsh
and Ungson’s framework is respectively left out both by McGrath and Argote, and Siemens. It is
hence of interest for SIT to look over how the organization handles these aspects of
organizational knowledge and to what extent Walsh and Ungson’s model is relevant at SIT.
Managing and enhancing the organization’s knowledge repositories and its surrounding
environments is important for SIT in order to increase the utilization and retention of knowledge
held within the organization. Transforming individual knowledge into a transactive memory of
the organization hence becomes a crucial task for utilizing the internal knowledge and
leveraging the firm’s capabilities in attaining sustainable competitive advantage.
3.1.7.2 Organizational culture
“Organizational culture is the basic, taken-for-granted assumptions and patterns of
meaning shared by organizational participation and manifestation of these
assumptions” (Slocum, 1995 cited in Ajmal & Koskinen, 2008, p. 7).
Eager, Bagia and Walmsley (2008, p. 77) define organizational culture as a system of shared
norms, beliefs, values, and assumption binding people together, thus creating shared meanings.
Culture further reflects the “personality” of the organization enabling the prediction of attitudes
and behaviors of organizational members (ibid, p. 77).
As expressed in chapter 3.1.7.1 - Organizational memory, organizational culture is seen as a
“learned way of perceiving, thinking, and feeling about problems that is transmitted to members
in the organization” (Walsh & Ungson, 1991, p. 63). Organizational culture, embodying past
experiences that can be useful in the future, is hence a central repository and retention
facilitator for information and knowledge according to Walsh and Ungson (ibid, pp. 63-65). The
learned cultural information is stored in language, shared frameworks, symbols, stories and the
grapevine (ibid, p. 65).
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The importance of culture and language for an organization is supported by Nonaka et al. (2000,
p. 15) who state that physical interaction and the forming of a common language are key
concepts for knowledge creation. Resembling the notion of organizational culture Grant’s (1996)
conception of common knowledge (which exists at the intersection of the individual knowledge
and consists of the elements and perceptions of knowledge shared by all organizational
members) claims that various kinds of common knowledge facilitate knowledge integration.
Grant’s (ibid) suggested knowledge vehicles resemble the ones put forth by Walsh and Ungson;
being: Language, symbolic communications, commonality of specialized knowledge, shared
meaning and recognition of individual knowledge domains.
Ajmal & Koskinen (2008, p. 10) describes an organizational culture as consisting of “the
practices, symbols, values and assumptions that the members of the organization share with
regard to appropriate behavior”. Kilmann, Saxton and Serpa (1985, cited by Ajmal & Koskinen,
2008, p. 11) additionally state that “Culture is to the organization what personality is to the
individual – themes that provide meaning, direction and mobilization”.
The importance of culture, similar to the importance of common knowledge as stated by Grant
(1996, pp. 115-116), is that it enables individuals to share and integrate aspects of knowledge
that are not common between them. Walsh and Ungson (1991, p. 65) also argue that an
important aspect of organizational culture is that information and knowledge is collectively
retained in the transmission process, i.e. in the sharing of interpretations; information is thus
incorporated in the community or organization through its culture.
3.1.7.3 Knowledge flow
According to Joshi (2004) knowledge flow consists of knowledge transfer and knowledge
sharing, and occurs between individuals, among groups of individuals and between
organizations.
Snider and Nissen (2003, p. 5) asserts that knowledge flow is a critical factor in an organization’s
success. Knowledge flow is characterized into three perspectives by Snider and Nissen (ibid, pp.
5-6): (1) knowledge as solutions, (2) knowledge as experience, and (3) knowledge as socially
created. The knowledge as experience perspective describes knowledge as being recorded and
stored for future use. The emphasis on the “across time” aspect as the principal flow of
knowledge distinguishes this perspective from the knowledge-as-solution perspective that
focuses on the aspect of knowledge transfer across organizational or geographical space in realtime. The emphasis is on collecting individual practitioner’s experiences, hence enabling access
to (and potentially learn from) these experiences throughout the organization. The purpose of
the knowledge as experience perspective is to learn from mistakes and avoid attempts to
"reinvent the wheel" (ibid, p. 5).The knowledge as socially created perspective aims its attention
at the creation and sharing of knowledge through interpersonal relationships (ibid, p. 6). This
perspective highlights and promotes a supportive organizational culture enabling the creation
and transfer of knowledge within the organization (Ajmal & Koskinen, 2008, p. 8); reflecting the
importance of organizational culture as discussed in chapter 3.1.7.2 - Organizational culture.
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3.1.7.4 Knowledge transfer
According to Argote and Ingram (2000, p. 151) knowledge transfer “is the process through which
one unit (e.g. group, department, or division) is affected by the experience of another”. Argote
and Ingram (ibid, p. 151) further describe how knowledge transfer elucidate itself in an
organization through changes in performance or in knowledge in the recipient individual or unit;
knowledge transfer can thus be measured by the changes in performance or knowledge. In the
prevailing dynamic business environment measuring the true reason for changes in performance
is however difficult, with additional affecting factors that must be considered both separate and
in conjunction with each other. With the tacit dimension of knowledge (as discussed in chapter
3.1.2 – The main aspects of knowledge), changes in knowledge can be difficult to quantify.
Kohengkul, Wongwanich and Wiratchai (2008, p. 4) define knowledge transfer as the process of
transmitting information, skills and best practices to a recipient who has the potential to learn,
absorb, and integrate the new information with old knowledge in order to create new
knowledge that enhance the efficiency of the organization. Kohengkul, Wongwanich and
Wiratchai (ibid) hence add the retentive dimensions of the recipients as a part of the notion of
knowledge transfer. Ajmal and Koskinen (2008, p. 10) concur this conception by stating that
knowledge transfer “involves communication among people…requiring social interaction and
human cognition”.
As suggested by Joshi (2004) knowledge transfer takes place at several different levels of an
organization. Ajmal and Koskinen (2008, p. 12) agree to this conception and state the different
levels as: Individual, Group, and Organizational levels. Whereas the group level provides
opportunities for knowledge transfer through the exchange of ideas within a group, knowledge
is transferred and institutionalized throughout the broader organization at the organizational
level (Simon, 1991; Hall, 2001; Crossan et al., 1999 cited in Ajmal & Koskinen, 2008, p. 12). These
different levels of organizational knowledge transfer correspond well with the knowledge
creating process and the SECI-model based on the thoughts of Nonaka (discussed in chapter
3.1.5 – Knowledge creation). Managing the knowledge transfer at all levels is hence vital for
knowledge creation and for the organization to assume the shape of a learning organization.
According to Ajmal & Koskinen (2008, p.10) “it is necessary for project-based organizations to
develop an organizational culture that coordinates and facilitates knowledge transfer”.
Introducing this kind of organizational culture would facilitate effective multidimensional input
of (and access to) information and effective ways of sorting out useful information (ibid, p. 10).
“The failure of many knowledge transfer systems is often a result of cultural factors rather than
technological oversights” (ibid, p. 7). A study by “The People Factor” (1998, cited in Ajmal &
Koskinen, 2008, p. 12) showed that 80% of the respondents saw culture as the largest obstacle
to effective knowledge transfer.
Grant (1996, p. 111) states the lucid epistemological distinction between knowing how and
knowing about and correlates their relationship to the distinction and relation between tacit
and explicit knowledge. Grant couples knowing how with tacit knowledge while knowing about
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corresponds to explicit knowledge. According to Grant (ibid, p. 111) the significant difference
between knowing how and knowing about lies in the transferability of the knowledge
(corresponding with the conception of Tacit and explicit knowledge), and the mechanisms
therefore. The knowing about knowledge can thus be explicitly communicated while the
knowing how knowledge is revealed only through its application (ibid, p. 111). The distinction
between explicit, and implicit (i.e. tacit) forms of knowledge transfer is agreed by Argote and
Ingram (2000, p. 154). This distinction of knowledge transfer also corresponds well with the
discussion on knowledge creation presented in chapter 3.1.5 – Knowledge creation.
Nonaka and Takeuchi’s (1995, pp. 80-81) redundancy concept, affecting knowledge transfer
within an organization, suggests an overlapping of knowledge and information among
individuals within an organization. This encourages a common cognitive ground facilitating the
transfer of tacit knowledge (Nonaka, 1991, p. 168). The overlapping knowledge thus enables
individuals to sense what others have difficulties of articulating (ibid, p. 168). Redundancy also
facilitates the transfer of explicit knowledge enabling internalization by individual organizational
members (ibid, p. 168). While the redundancy concept implies duplications of information and
knowledge Grant’s (1996) notion of common knowledge better describes the shared knowledge
and meaning required for efficient knowledge transfer sharing within an organization. Boland
and Tenkasi’s (1995) communities-of-knowledge and Brown and Duguid’s (1991) communitiesof-practice conceptions further supports Grant’s (1996) view of vital components in attaining
successful knowledge transfer.
3.1.7.5 Knowledge sharing
Throughout the literature the use of the knowledge transfer and knowledge sharing is
intertwined providing only vague distinctions between the two terminologies. One definition
found of knowledge sharing is: “an activity through which knowledge (i.e. information, skills, or
expertise) is exchanged among people, friends, or members of a family, a community or an
organization” (Wikipedia, 2010). Likewise Kohengkul, Wongwanich and Wiratchai (2008, p. 4)
view knowledge sharing as the process of transferring and sharing information and skills. The
distinction from knowledge transfer hence seems to be a lack of a clearly expressed source and
recipient of the activity of knowledge sharing activity (as is suggested to be present for
knowledge transfer).
Okhuysen and Eisenhardt (2002, p. 383) however define knowledge sharing as the process of
identification and communication of uniquely held knowledge by individuals. According to this
definition knowledge sharing is an individual activity; which seems coherent with the views of
Gurteen (1999), and Kohengkul, Wongwanich and Wiratchai (2008).
Gurteen (1999) emphasize that knowledge sharing is not just about giving; it is also about:
•
•
•

Soliciting feedback
Asking questions
Telling people what you plan to do before doing it
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•
•
•
•
•
•

Asking other people for help
Asking someone to work with you in some way - however small
Telling people what you are doing and more importantly why you are doing it
Asking people what they think; asking them for advise
Asking people what would they do differently
Not just sharing information but know-how and know-why (ibid)

The important issue for increased knowledge sharing is to help people see for themselves that
knowledge sharing is in their personal interest (ibid). Gurteen (ibid) argue that organizations and
its members explicitly need to understand that “sharing knowledge is power” replacing the old
paradigm of “knowledge is power”.
“If people understand that sharing their knowledge helps them do their jobs more effectively;
helps them retain their jobs; helps them in their personal development and career progression;
rewards them for getting things done (not for blind sharing); and brings more personal
recognition, then knowledge sharing will become a reality” (ibid).
It is however important to highlight the situation where the individual’s and organization’s
objectives differs. The non conformance of objectives is not unusual and a discussion on this
topic will be further conducted in chapter 3.5.1.2.
3.1.7.6 Knowledge integration
Okhuysen and Eisenhardt (2002, p. 383) define knowledge integration as the process of
combining several individuals’ unique knowledge and information into the creation of new
knowledge. In the process of knowledge integration, knowledge (i.e. “owned” by individual
members of a group or organization) must spiral up to the group and organizational levels in
order to be useful and thus enable its exploitation to fulfill the objectives of the organization
(Spender and Grant, 1996, and Nonaka, 1994 cited in Okhuysen & Eisenhardt, 2002, p. 370).
Okhuysen and Eisenhardt (2002, p. 383) point out the importance of distinguishing knowledge
integration from knowledge sharing; knowledge sharing being the process of identification and
communication of uniquely held knowledge by individuals.
Some factors enhancing the process of knowledge integration discussed earlier in this report are
the conceptions of common knowledge (Grant, 1996, p. 115), redundancy (Nonaka & Takeuchi,
1995, pp. 80-81) and organizational culture (Walsh & Ungson, 1991, p. 65). All these concepts
enable a faster and more efficient knowledge integration process leading to increased
organizational capabilities. According to Grant (1999, p. 114) however, transferring knowledge is
not an efficient mean of integrating knowledge. Instead efficiency is gained by using crosslearning of organizational members, to minimizing knowledge transfer, while attaining effective
knowledge integration.
The notion of knowledge integration having effects on the knowledge creating process is
established. Söderlund (2010, p. 132) similarly suggest the importance of knowledge integration
within project-based organizations by stating that “the quality of project management is
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determined by the quality and effectiveness of knowledge integration within the project”. With
SIT being a project-based organization both project management and knowledge integration
accordingly is of vital importance to ensure efficient knowledge management, and the creation
of sustainable competitive advantage.

3.2 Change management
All learning and development incorporates changes in one way or another. This section briefly
presents the area of change and change management as it affects the learning and knowledge
sharing processes of an organization.
Change management as a systematic approach to dealing with change, both from the
perspective of an organization and on the individual level (searchsmb.com, sited in ChangeManagement-Coach.com, 2010). The comprehensive term of change management includes:
•
•
•
•

The task of managing change
An area of professional practice
A body of knowledge (consisting of models, methods, techniques, and other tools)
A control mechanism (consisting of requirements, standards, processes and procedures)
(Nickols, 2007, p. 2)

In the scope of this report change management is focused on the organizational level of change
management. Change management accordingly involves the activities of:
•
•
•

Defining and instilling new values, attitudes, norms, and behaviors within an
organization that support new ways of doing work and overcome resistance to change
Building consensus among customers and stakeholders on specific changes designed to
better meet their needs
Planning, testing, and implementing all aspects of the transition from one organizational
structure or business process to another. (GAO, 1998)

The definition of change management used in the report is:
“Change management is the process, tools and techniques to manage the people-side of
business change to achieve the required business outcome and to realize that business
change effectively within the social infrastructure of the workplace.”
(Change Management Learning Center, 2010)
The importance of change management is emphasized by the Change Management Learning
Center (ibid) articulating its vital role accordingly:
“A business must constantly examine its performance, strategy, processes and systems
to understand what changes need to be made. Increasing external and internal factors
have made this strategy essential for survival. However, an organization must also
understand the implications of a new business change on its employees given their
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culture, values, history and capacity for change. It is the front-line employees that
ultimately execute on the new day-to-day activities and make the new processes and
systems come to life in the business.” (ibid)
With this extract from the Change Management Learning Center it is evident that SIT must
involve change management in its change and learning processes in order to truly become a
successful learning organization enabling knowledge and learning to be incorporated in new
improved processes, thus providing continuous enhancements in organizational capabilities and
competitive advantage.
The shift in the core values of organizational members to empowerment, ownership, and
accountability has generated a work force embracing change as long as they are part of the
process. Research of more than 320 projects showed that failing to manage the human side of
change results in inefficient and unsuccessful change projects and an inability to realize new
business strategies and objectives. (ibid)

3.3 Knowledge management within the project based organization
The concept of knowledge management and its importance is discussed in this section. The basic
conception of project based organizations and project management is presented followed by an
exploration of knowledge management within project based organizations. Further the reader is
presented with some of the different tools and techniques used for preserving and disseminating
knowledge and experiences within organizations before the section is concluded with a
discussion on impediments and success factors for successful knowledge sharing through the
lessons learned concept.
Knowledge management has been a discussed topic for a couple of years now and more and
more companies have realized the importance of managing knowledge since knowledge is
perceived as a major factor affecting the competiveness of companies.
There are multiple different definitions of the term Knowledge Management in management
literature today. Davenport and Probst (2002, p.14) regards knowledge management as a tool
that can facilitate efficient and productive work processes, as well as innovation and growth.
Ron Young, the CEO/CKO of Knowledge Associates International, however describes knowledge
management as the discipline of enabling individuals, teams and entire organizations to
collectively and systematically create, share and apply knowledge, to better achieve their
objectives (Knowledge-management-online.com, 2010). Snider and Nissen (2003) view of
knowledge sharing adds an additional dimension to Young’s definition by stating that the
principal flow of knowledge is across time which leads us to insert preserving knowledge to the
description above. This perception of knowledge management is shared by Enkel et al. (2002, p.
116), who advocates that knowledge management is aimed at promoting knowledge processes,
such as the "localization" and "recording", "dissemination" and "accumulation" of knowledge,
and doing so purposefully by means of various activities. Enkel et al.’s definition corresponds to
Kotnour and Vergopia’s (2005, p.31) view of knowledge management as a set of proactive
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activities to support an organization in creating, assimilating, disseminating and applying its
knowledge. According to Probst (cited in Enkel et al., 2002, p. 116) knowledge management can
be defined as:
"An improvement of organizational capabilities on all levels of the organization through
better handling of knowledge as a resource”
Siemens is regarded as one of the leading knowledge management companies worldwide
according to the annual assessment made by the heads of the Fortune Global 500 companies
and knowledge management experts around the world (Davenport & Probst, 2002, p. 6). The
objective of knowledge management is according to Siemens themselves to ensure that people
can access relevant knowledge promptly and in the required form (Siemens, 2002, p. 2-1).
Davenport and Probst (2002, p. 18) are more precise in their formulation and states that the
objective is to leverage the best available knowledge to make people, and thereby Siemens
itself, more effective.
Since Siemens is a company with more than 400 000 employees, with a presence in around 190
countries worldwide, the same or similar knowledge processes take place at many different
locations. It is highly likely that within the company almost every problem has at sometime been
solved somewhere. It is therefore of vital importance to find the right place to look for existing
knowledge in the shortest possible time, instead of spending a great deal of effort on developing
a new solution oneself (Enkel et al., 2002, p. 119).
Snider and Nissen (2003) states that capturing experience and knowledge so others may have
access to and potentially learn from previous work enables organizations to learn from
“mistakes of the past” and avoiding “reinventing the wheel”. This is a major challenge for SIT
who has improvement potential in this area.
According to former CEO of Siemens AG Dr. Heinrich von Pierer (Davenport & Probst, 2002, p. 6)
the ultimate goal of knowledge management is to:
“Ensure that all of our people can access the company’s enormous pool of knowledge.
And this is what knowledge management is all about: it is people business. That means
the experience and abilities of our people are – and will continue to be – of ever-greater
importance for our company’s competitiveness and profitability.”
With all the above in mind, Hofer-Alfeis and van der Spek (2002, p. 27) states that Knowledge
management includes all actions by means of which knowledge may better contribute to the
success of the business; corresponding to the overall reason for SIT to improve their knowledge
management capabilities in their project execution.
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3.3.1 The impact of knowledge management
Knowledge management is of outstanding importance to Siemens, since it generates long-term
competitive advantage (Enkel et al., 2002, p. 123). This valuable impact is the primary reason for
the implementation of knowledge management within companies today.
Snider and Nissen (2003) stressed avoiding “reinventing the wheel” and repeating “mistakes of
the past” and Shindler and Eppler (2003, p. 220) highlights the feasible substantial cost
reduction resulting from avoiding redundant work.
Besides a major competitive advantage and increased profitability for companies, knowledge
management enables companies to minimize the risks of losing valuable knowledge at the end
of project’s or when people with vital expertise leaves the organization. This is especially
important in knowledge intensive industries, such as pharmaceuticals, financial engineering and
high-tech industries. (ibid, p. 220) This concerns Siemens to a great extent since Siemens
business includes highly technical and complex areas on the same time as the company is well
on the way to becoming a knowledge-based company. Hence is Siemens convinced that an
effective knowledge management system will increase the value created by the company in the
future (Enkel et al., 2002, p. 123). Siemens (2002, p. 5) describes the benefits of knowledge
management as follows:
“Knowledge management is vital for our future effectiveness and innovative strength. It
helps to improve EVA19 and develop a cooperative corporate culture. Through knowledge
management we improve the value we offer to our clients, learn faster and bring
innovations to the market sooner.”
The conclusion is that SIT can develop and enhance its competitive advantage, increase the
organization’s knowledge-base and improve the profitability through more efficient project
execution by implementing a well-functioning knowledge management system.
The management of SIT should however be aware of the fact that knowledge management is
not a short-term initiative with immediate effects on the operating margin of the company but
rather a way to achieve enduring changes in the corporate culture and work patterns realizing
increased long term profitability and success (Dora, Gibbert, Jonczyk and Trillitzsch, 2002, p. 79).
An impediment for knowledge management is the difficulties in measuring the effects it brings
in a quantifiable manner. The cost of sharing knowledge is clear to everyone, whereas the
benefits are less so. Implementation and execution of a knowledge-sharing system is expensive
– nevertheless, so is the continual effort of rediscovering solutions (Gibbert, Jenzowsky, Jonczyk,
Thiel and Sven, 2002, p. 58).

19

EVA as in Economic Value Added
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3.3.2 Learning and reviews within the project environment
Project Managers and Management need to supervise the progress of a project and therefore
project reviews are a necessity. According to Kerzner (2006, p. 238) there are three categories of
review meetings:
•
•
•

Project team review meetings
Executive management review meetings
Customer project review meetings

Project team review meeting includes all occasions the project team assemblies. Most projects
have weekly, monthly or bimonthly meeting in order to keep the project manager and the
project group informed about the status of the project. (ibid, 2006, p. 238)
Executive management review meetings acts as a status update, control and evaluation tool for
management of current projects. Kerzner (ibid, p. 239) states that “Customer review meetings
are often the most critical and most inflexibility scheduled”. The customer review meeting
provides the opportunity for the customer to get updates of the progress of the project.
3.3.3 The Stage-gate process
A company needs methods for handling projects and the common process for project
management is called the stage-gate process. The Stage-gate process was originally introduced
in the mid-1980s by Robert Cooper as a guide to drive new products to market. Cooper’s model
was based on research on how successful project teams and businesses did when they
developed winning new products. (Cooper, 2009, p. 47) This product development process has
since then been utilized as a standard methodology for project management. The Stage-gate
process divides the project life-cycle into stages and gates (see Figure 13). The stages are groups
of activities and can be equated with the various phases involved in a project. A good corporate
methodology for project management will provide checklists, forms and guidelines to make sure
that critical steps are not omitted in each stage (Kerzner, 2006, p. 64). According to Kerzner
(ibid, p. 64) the gates are structured decision points at the end of each stage. Kerzner (ibid, p.
64) states that “good project management processes usually have no more than six gates. With
more than six gates, the project team focuses too much attention on preparing for the gate
reviews rather than on the actual management of the project”. For each gate, there should be
checklists focusing on answering the following questions (ibid, p. 64):
•
•
•
•

Where are we today (i.e. time and cost)?
Where will we end up (i.e. time and cost)?
What are the present and future risks?
What assistance is needed from management?

At the gate review meeting gatekeepers are responsible for making the Go/Kill decision of the
project. According to Kerzner (ibid, p. 65) gatekeepers must therefore have the courage to
terminate a project since “the purpose of the gates is not only to obtain authorization to
proceed, but to identify failure early enough so that resources will not be wasted but will be
Page 51

Frame of reference
assigned to more promising activities”. Cooper (2009, p. 48) points out that once underway,
projects are rarely killed at gates with the implication that bad projects are completed. One of
the reasons for this is that after the initial go decision, the gates act merely as project update
meetings or a milestone check-point. This is according to Cooper (ibid, p. 48) a problem since
the stage-gate process should not be a one-gate, five-stage process. The gatekeepers are
according to Kerzner (2006, p. 65) “either individuals (i.e. sponsors) or groups of individuals
designated by senior management and empowered to enforce the structured decision-making
process. The gatekeepers are authorized to evaluate the performance to date against
predetermined criteria and to provide the project team with additional business and technical
information”.

Stage
Gate
Figure 13. Example of Stage-gate process

Siemens has taken advantage of the stage-gate process and developed their own internal
guideline on how to run projects called PM Guide: “Project Management – the Siemens Way”, in
popular parlance the PM@Siemens Handbook (see Figure 14). The guide is compiled by the
PM@Siemens department which is responsible for the definition of standards for project
business within the Siemens group. The project processes in PM@Siemens Handbook are based
upon the Stage-gate process and each company within Siemens is responsible for implementing
the processes into their business and optimizing it after their needs.

Figure 14. Frontpage of PM@Siemens Handbook. (2009)

The difference PM@Siemens introduced compared with the general model is that between each
stage predefined milestones has been inserted rather than gates. In addition to the milestones
PM@Siemens has added a couple of gates located at selected milestones in the sales and
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execution phases of projects. The chosen locations in the process corresponds with milestones
having serious commercial implications for the project, corresponding to points of no return,
handover of responsibilities and points at which preventive measures could be taken most
effectively to ensure project success (see Figure 15) (Siemens, 2009, p. 120).

Figure 15. Project processes in PM@Siemens Handbook. (2009, p. 32-33)

3.3.4 Lessons learned – a way to preserve knowledge and experience
Documenting lessons learned from projects is a way of preserving knowledge and experiences,
thus increasing the knowledge-base of the company. Schindler and Eppler (2003, p. 220) defines
lessons learned as:
“Key project experiences which have certain general business relevance for future
projects. They have been validated by a project team and represent a consensus on a key
insight that should be considered in future projects.”
Utilizing lessons learned enables organizations to improve their business by enhancing processes
and increasing the knowledge sharing among the employees. Project-based organizations (e.g.
SIT) have a considerable improvement potential if lessons learned are implemented properly.
The National Aviation and Space Agency (NASA) have comprehended the need of sharing
knowledge within the agency to achieve faster, better and cheaper projects by optimizing
practices, processes and becoming more effective. At NASA concerns were raised that lessons
learned from past experiences were not being passed along and applied. NASA recognized the
importance of learning from the past to ensure future success and therefore implemented
several mechanisms to capture and disseminate lessons learned. The purpose of these systems
is to “ensure that individuals learn from past experiences, effective processes and systems must
be in place to collect, store and disseminate lessons learned”. (United States Government
Accountability Office (GAO), 2002, p. 2; p. 8)
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For NASA lessons learned is a mechanism from successes as well as mistakes hence the purpose
of lessons learned is to “share and use knowledge derived from experience to promote the
recurrence of desirable outcomes, or preclude the recurrences of undesirable outcomes” (ibid,
p. 20). GAO states (ibid, p. 13)
“Use of lessons learned is a principal component of an organizational culture committed
to continuous improvement. Lessons learned mechanisms serve to communicate
acquired knowledge more effectively and to ensure that beneficial information is
factored into planning, work processes, and activities. Lessons learned provide a
powerful method of sharing good ideas for improving work processes, facility or
equipment design and operation, quality, safety, and cost-effectiveness.”
In accordance with GAO’s definition a well functioning lessons learning process prevents
organizations of reinventing the wheel or repeat mistakes of the past. GAO (ibid, p. 14) presents
a generic model20 for the lessons learned process (see Figure 16) describing how companies
should collect, verify, store, disseminate and reuse knowledge and experiences.

Figure 16. Generic Lessons Learned Process. (GAO, 2002, p. 14)

3.3.4.1 Different lessons learned methods
Schindler and Eppler (2003, p. 221) have classified two groups of concepts for fostering learning
from project experiences, namely process-based and documentation-based methods. Processbased methods consist of procedures for gathering lessons learned from projects. Examples of
forms for project analysis, control and evaluation used today are project reviews and projects
audits which are regarded as process-based methods. These events are favorable opportunities
for the gathering of experiences from projects although their original purpose is to perform
status analysis of projects. Schindler and Eppler (ibid, p. 221) states that “process-based
methods stress the relevant steps and their sequence in course of a project’s time line while
20

Based on Weber, Aha & Becerra-Fernandez (2000).
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documentation-based methods focus on aspects of the content-wise representation of the
experiences and the storage of contents within the organization”. Three different
documentation-based methods are Micro articles, Learning histories and RECALL.
3.3.4.1.1 Micro Articles
“Micro articles” is a way of transforming project experiences into explicit knowledge by writing
small articles in informal style after completion of a project. The scope of a Micro article is
usually limited to half a page which makes it a lightweight lessons learned method of debriefing
project experiences. A vital element for the use of the articles is to incorporate the learning
context of the experience, without which the article would be of limited value for the recipient
who has not been involved in the particular project. These articles can then be advantageously
saved in a database accessible through the company intranet. A Micro Article is comprised by a
topic, an introductory short description of its content and a keyword part for indexing the
articles. In addition to textual contents multimedia objects (e.g. video clips and images) can be
enclosed to the Micro Articles in the database. Using the article-format and video clips, Micro
Articles enables companies to preserve project experiences in an authentic and informative way
that is easy for the reader to grasp. (Willke, 1998 cited in Schindler & Eppler, 2003, p. 223)
3.3.4.1.2 Learning histories
A research team from Massachusetts Institute of Technology’s Center for Organizational
Learning has developed a tool for collective learning called “Learning histories” (Kleiner & Roth,
1997, p. 173). A learning history is according to Kleiner & Roth (ibid, p. 173) a “written narrative
of a company’s recent set of critical episodes” (i.e. “a document that tells an organization its
own story” (Roth & Kleiner, 1998, p. 43)). Schindler and Eppler (2003, p. 224) states that “the
resulting document can be anywhere between twenty and one hundred pages following a
storytelling approach to make the recorded experiences more appealing and rich of context”.
The right-hand column describes the experiences and contains quotes from the people involved
in relevant events documented by “learning historians” (e.g. moderators of the documentation
process) into a jointly-told tale. Each person is quoted directly and merely identified by title (e.g.
project manager). The left-hand column contains analysis and commentaries made by the
learning historians. The purpose of this is according to Schindler and Eppler (ibid, p. 224) to
“provide more context or remarks, especially with regard to tacit elements (e.g. by interlinking
statements or describing impressions on an interviewees face)”. The finished learning history is
then validated by the people involved. The last step of collective learning is the dissemination of
the learning history which is not done by handing out the finished document through the
organization, instead the learning historians conduct workshops or group discussions where the
contents are discussed and applied to related problems. (Roth & Kleiner, 1998, p. 53; Schindler
& Eppler, 2003, p. 224)
Kleiner and Roth (1997, p. 176) presents a series of positive effects deriving from the use of
learning histories within an organization. The learning histories build trust; people notice that
their opinions are heard when they see them in the document and the group discussions
provide opportunities for collective reflection. According to Kleiner and Roth (ibid, p. 176) “as
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trust grows, it creates an environment more conducive to learning – especially collective
learning – because such learning depends on the candid sharing of ideas”. In other words, the
use of learning histories is a way of changing corporate culture. Learning histories is also an
effective method of raising difficult issues into conversations which normally would not have
been discussed openly because of people’s lack of courage. Kleiner and Roth (ibid, p. 177) also
state that “learning histories have proved successful at transferring knowledge from one part of
a company to another. Instead of merely copying the lessons others have learned (which may
not be appropriate for the new situation), readers of learning can discover the reasoning and
impulses that led to those lessons, and apply the insights to the way they implement their own
initiatives”.
3.3.4.1.3 RECALL
NASA was concerned with the risk of losing knowledge (e.g. employees retire or leave the
organization) and thus developed a tool for preserving knowledge and experiences called
RECALL; which stand for Reusable Experience with Case-Based Reasoning for Automating
Lessons Learned (Leake & Wilson, 1999, p. 204; Becerra-Fernandez & Aha, 1999, p. 221). The
purpose of RECALL is according to Schindler and Eppler (2003, p. 224) to “facilitate and
automate the capture and retrieval of lessons learned”. This is done by using a front-end
database where employees themselves submit their lessons learned via an Internet browser.
Schindler and Eppler (ibid, p. 224) explains
“A check list with guiding questions helps the individual to decide whether one is passing
on a noteworthy lesson or not (such questions relate to the potential application scope
and the validity of the recorded lesson). Lessons learned are submitted to the database
via a lessons learned submittal form that provides a framework for describing a project
scenario. Afterwards, the user is asked to answer a set of questions to the system in
order to add relevant context information. This meta-information enables others to find
the “right” learnings later on according to their needs or problems.”
The use of metadata for labeling lessons learned is an effective method for accessing knowledge
within the organizations database repositories, for example by using keyword to categorize
which type of lesson learned have been stored. The document-based methods mentioned is a
selection of different methods used for gathering lessons learned and will be utilized as possible
benchmark alternatives for SIT to implement “best practice” lessons learned methods. Other
methods used include storytelling or after-action reviews for example. Table 2 is a summary of
the three different document-based lessons learned methods.
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Table 2. Examples of documentation based methods for collecting lessons learned.
Parameter

Method
Micro Article

Learning Histories

RECALL

Between half and one
page
Possible but not required,
unless multimedia is used

Between 20 and 100 pages

Several screens

Not required

Mandatory (database
interface)

Participants

Not explicitly stated,
focus on one author

Individual user

Supported by
dedicated roles
Frequency

Author, reviewer

Individuals and teams
depending on the process
steps
Learning historian necessary
for all process steps
Maximum once per project,
after completion

Anonymity
Embedding/
distribution

No
Paper-based,
databases/intranet

Yes
Cases with accompanying
workshops

No
Databases/intranet

Scope
IT-support

On demand, regularly

Working group for
reviewing
On demand

3.3.4.2 Post-project reviews – the common practice of lessons learned gatherings
A tool or mechanism for organizational learning is the use of post-project reviews (Busby, 1999,
p. 110). This review should be part of the project closure phase in the stage-gate process. The
post-project review meeting is according to the author’s equivalent with lessons learned
meetings in most cases. Kotnour’s (1999, p. 37) survey of lessons learned in a project
environment found that 69 percent of project managers produces (if produced) lessons learned
at the end of the project life-cycle (31 percent answered throughout the project as opportunity
arises while 26 percent answered throughout the project at regular review meetings). This
implies that the most common practice is to retrieve knowledge and experiences for
organizational learning at the end of projects.
The problem with this practice is according to Kotnour and Vergopia (2005, p. 31) “that our
biases influence what we’ll create a lesson learned about. For examples, we’ll create a lessons
learned about the most recent event or the event that caused the most trouble; however,
earlier events could have been the necessary steps for success or many positive events may
have occurred that other projects should follow”. Nevertheless, Kotnour and Vergopia (ibid, p.
31) continues, “ Even if lessons learned produced at the end of the project cycle during postproject reviews are not as productive as those generated throughout the project duration, postproject reviews, when conducted at all, are the favorite tools for gathering lessons learned”.
In accordance with Kotnour and Vergopia’s perception Schindler and Eppler (2003, p.224)
stresses the necessity of continuous project learning through regular reviews. In their research
they found that
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“a regular gathering of key experiences was judged as most relevant, having a positive
impact on both the motivation of the team (who could directly profit from the lessons
learned) and on the quality of the gathered insights.”
Schindler and Eppler (ibid, p.224) mention several other advantages to a periodic reviewing
during a project’s progress, for example:
“The events are more recent and the subsequent learnings can be recalled more easily. A
continuous gathering of experiences is especially meaningful with projects with a long
life cycle, where the danger exists that procedural knowledge could be forgotten due to
a large time delay.” and “It is easier to assemble the entire team during the project’s
course than once the project is terminated and the team reconfigured.”
The conclusion is that companies can improve their organizational learning by initiating lessons
learned gathering continuously during the project cycle and not only at the post-review meeting
at the end of the project. This is a vital insight Siemens should take into consideration.
3.3.4.3 Impediments restraining the lessons learned process
Collecting lessons learned stand in sharp contrast to the everyday practices of project managers.
In project work the gathering of lessons learned is generally not done systematically but
primarily via informal meetings or at the end of projects using formally planned gatherings such
as committee meetings. Conflicting objectives, of a project and the surrounding organization,
are the primary reason for the fundamental problem of organizational learning in connection
with project work. An organization is designed for the long run while a project only exists for the
duration of its completion. (ibid, p. 221)
Schindler and Eppler (ibid, p. 221) identifies a number of reasons restraining the collection and
documentation of lessons learned, all relating to the four elements of: time, motivation,
discipline and skills. The reasons suggested are:
•
•
•
•
•
•
•
•

“High time pressure towards the project’s end (completion pressure, new tasks already
await the dissolving team).
Insufficient willingness among team members to learn from mistakes.
Lack of communication of experiences from team members due to ‘‘wrong modesty’’
(with positive experiences) or the fear of negative sanctions (in case of mistakes).
Lacking knowledge in debriefing methods. Underestimation of process complexity which
a systematic derivation of experiences brings along.
Poor enforcement of the procedures in the project manuals.
Missing integration of experience recording into project processes.
Team members do not see a (personal) use of coding experience and assume to address
knowledge carriers directly as more efficient.
Difficulties in coordinating debriefings. Team members cannot be engaged for a
systematic project conclusion, since they are already involved in new projects.”
(ibid, p. 221)
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In addition Schindler and Eppler (ibid, p. 221) asserts that when lessons learned gatherings takes
place; the gained knowledge is not always accepted by others as valuable knowledge nor edited
for reuse. There is also a certain risk that the insights compiled by the project team (i.e. the
result of the lessons learned meeting):
•
•
•

Are not well documented and archived in a way so that others have difficulties
retrieving them,
Are described too generally which prevents reuse due to lack of context or
Are not accepted due to the so-called “not invented here” syndrome.

A survey inside NASA provided the following barriers for well-functioning lessons learned (GAO,
2002, p. 32):
•
•
•
•

Perception that there is no benefit from lessons learned
Lack of time to share knowledge
Lack of trust
Intolerance for mistakes

The impediments to lessons learned suggested by Schindler & Eppler and GAO derives in some
extent from organizational behavior, demonstrating the importance of altering the corporate
culture into focusing on organizational learning and knowledge sharing. It is hence in the reports
interest to examine how the lessons learned system is designed and used within GL in addition
to evaluating the influence the corporate culture have on the business at SIT.
3.3.4.3.1 The “Not invented here” syndrome
The term “not invented here” (N.I.H), first used by Clagget (1967), refers to a negative attitude
to knowledge of external origins (Lichtenthaler & Ernest, 2006). This bias is derived from either
social or corporate culture.
An account manager at Siemens Information & Communication Network (ICN) is cited in Gibbert
et al. (2002, p. 55) regarding how the “not invented here” syndrome affects Siemens:
"Sometimes knowledge, which has been brought in from external sources, such as
another Siemens departments or divisions, raises defense reactions. People often do not
use it for the simple and stupid reason that they did not invent it. We have to develop
people who can integrate suggestions from different origins and make a successful
project out of it. In short, make things happen, even if a project is composed of external
inputs only."
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3.3.4.4 Key success factors for lessons learned
According to Schindler and Eppler (2003, p. 227):
“The management of project insights requires significant improvements with regard to
the format, process, and use of lessons learned. Various formats, process steps, and
usage scenarios exist that can enable project-centred learning in a company. Without
the management’s leadership, however, these methods remain ineffective. Prerequisites
for systematic project learning include discipline, motivation, debriefing skills and knowhow about adequate documentation formats.”
Schindler and Eppler (ibid, p. 227) have through debriefing workshops identified a couple of
success factors for gathering lessons learned. The findings, which to a certain extent can be
incorporated in the regular project team review meetings, are:
•
•
•

•
•

“Regularly capture the most important project experiences directly after important
milestones with the entire project team.
Have an external, neutral moderator of the debriefing workshop (not to be done by
project managers or other team members).
Perform the lessons learned gathering graphically, e.g. collecting and structuring the
project experiences along a time line (e.g. as a process map with mistakes, successes,
insights etc.) and provide workshop documentation in a poster format visible for all staff
involved.
Ensure a collective, interactive evaluation and analysis of experiences made by
individual team members.
Strive to gain a commitment in the sense of action consequences from the gathered
insights (consider possible forms of implementation and who should be responsible for
them).” (ibid, p. 227)

One important insight is the use of an external moderator when conduction lessons learned
workshops. The reason for this is that if a internal project member, for example the project
manager, is in charge of the lessons learned workshop the quality and amount of knowledge
and experience collected is likely to be inferior than if an external person is running the meeting.
Schindler and Eppler (ibid, p. 227) mentions that the most difficult problem with lessons learned
meeting is of administrative nature, in particular finding an appropriate time for all participants
to attend and ensuring a proper documentation. However, Schindler and Eppler (ibid. p. 227)
state that “if the gathering of crucial project experiences is done on a regular basis, these
administrative difficulties should disappear quite soon.”

Page 60

Frame of reference

3.4 Technology’s role within knowledge management
In this section technology’s role within knowledge management is discussed highlighting the
importance and implications technology has on knowledge management. The communities of
practice concept and its implications on knowledge sharing is then presented concluding with a
reference to Appendix E where the ShareNet network – a worldwide well renowned community
of practice - is presented.
Advanced information technologies (e.g. the Internet, intranets, extranets, browsers, data
warehouses, data mining techniques, and software agents) can be used to systematize,
enhance, and expedite knowledge management (Alavi & Leidner, 2001, p. 108). These
knowledge management systems are “IT-based systems developed to support and enhance the
organizational processes of knowledge creation, storage/retrieval, transfer, and
application…extending beyond the traditional storage and retrieval of coded knowledge” (ibid,
p. 114; 132). Alavi and Leidner (ibid, p. 114) highlights three common IT applications within
knowledge management enhancing the knowledge sharing within organizations:
•
•
•

The coding and sharing of best practices
The creation of corporate knowledge directories
The creation of knowledge networks

Before presenting the above IT applications further it should be noted that technology is a
necessary but not sufficient condition for creating business benefits and competitive advantage
(Newell, Pan, Galliers and Huang, 2001, p. 76). According to GAO (2002, p. 39) many knowledge
management leaders regard technology as only 10 % of knowledge management (whereas the
other 90 % is culture). However without the possibility of sharing knowledge over time and
geographic distances knowledge sharing would take considerably more time and effort.
For global, knowledge-based and project-based organizations like Siemens the use of
technological tools for enabling and enhancing knowledge sharing between individuals, groups
and sub-organizations is of outmost importance. SIT, being a local organization conducting
global business, is in this perspective largely reliant on technical solutions to create and maintain
a sufficiently effective and value adding knowledge management system. Technological
knowledge management systems are vital for project based organizations through the
collection, storage and dissemination of knowledge between otherwise separated projects and
project members.
3.4.1 Coding and sharing of best practice
As knowledge is created and shared tacit knowledge is articulated into explicit knowledge. The
documentation of this explicit knowledge is referred to as the coding of knowledge. The
articulation and coding of knowledge enables information technology to be used to share
knowledge to a wider community thus increasing the breadth of knowledge and knowledge
sharing within an organization (Alavi & Leidner, 2001, p. 112); fulfilling the very essence of
knowledge management. The codified sharing and transfer of best practices through internal
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benchmarking is one of the most common IT applications (KPMG, 1998a, and O’Dell and
Grayson, 1998 cited in Alavi & Leidner, 2001, p. 114). IT-systems enhancing explicit and coded
knowledge is accordingly of great value for organizations aiming to increase the creation,
storage/retrieval, transfer, and application of knowledge.
3.4.2 Knowledge repositories
The mapping of internal expertise into knowledge repositories is commonly applied, enabling
individuals to locate and retain un-codified knowledge and expertise within an organization
(Alavi & Leidner, 2001, p. 114). According to Gazeau (1998, cited in Alavi & Leidner, 2001, p.
114) many companies believe that their best knowledge is inaccessible (i.e. uncodified) and that
mistakes are reproduced over and over again. This position resembles the current situation of
SIT to a great extent where the perception is that the same mistakes are made several times.
Analyzing and implementing some form of knowledge repository could hence be of great value
to SIT. An import aspect is however the importance of keeping the knowledge and information
in the IT-systems relevant, thus indicating the need of a system facilitator and quality
administrator.
3.4.3 Knowledge networks
Knowledge networks are less centered on mapping knowledge within an organization but rather
bringing experts together in a shared community where important knowledge and idea’s can be
shared amongst themselves (Alavi & Leidner, 2001, p. 115). The creation of online
communication channels like forums may form knowledge networks enhancing knowledge
sharing, communication and discussions between employees (ibid, p. 115). Knowledge networks
can be used to bring people together, both virtually and face-to-face, enabling the exchange and
building of their collective knowledge within the participants’ area of knowledge (ibid, p. 114);
these kind of knowledge networks are generally known as communities of practice (presented in
chapter 3.4.4). By enabling and intensifying knowledge sharing through IT-systems Ford was
able to reduce the development times for cars from 36 months to 24 months (Gazeau, 1998,
cited in Alavi & Leidner, 2001, p. 115). The potential benefits of IT-systems, increasing an
organizations’ knowledge sharing, is hence of great value providing enhanced competitive
advantage. As will be illustrated by the ShareNet chapter (see Appendix E) knowledge networks
and communities of practice supported by information technology are extremely powerful tools
providing increased knowledge sharing and enhanced competitive advantage.
3.4.4 Communities of practice
Wenger, McDermott and Snyder (2002, p. 4) states that “communities of practice are groups of
people who share a concern, a set of problems, or a passion about a topic, and who deepen
their knowledge and expertise in this area by interacting on an ongoing basis.” The use of
communities of practice is becoming more and more common today and communities of
practice are according to research the primary agent enabling knowledge sharing (Davenport
and Probst, 2002 p. 16). Wenger (1991) defines communities of practice as a method to
promote organizational learning through information sharing (cited in Hemmasi & Csanda, 2006,
p. 262). The knowledge sharing through communities of practice can take a variety of forms but
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according to Wenger et al. (2002, p. 27) “they all share a basic structure. A community of
practice is a unique combination of three fundamental elements: a domain of knowledge, which
defines a set of issues; a community of people who care about this domain; and the shared
practice that they are developing to be effective in their domain.”
In order to be successful the communities of practice need to balance the explicit management
of communities with the deliberate self-organizing of the same communities, as well as several
other prerequisites (Davenport & Probst, 2002 p. 16). Communities of practice centers the
organization around competences without reverting to functional structures, hence facilitating a
structured yet informal environment, while supported by infrastructure, organizational
processes, people and knowledge (Pan & Leidner, 2003, p. 73). In this way communities of
practice provide a shared context and knowledge space (i.e. Ba) enhancing the sharing of
knowledge between individuals.
Enkel et al. (2002, p. 121) have come to the conclusion that:
“Communities of practice are an innovative way to foster and leverage the knowledge at
Siemens. Best practices can be transferred more efficiently by creating a shared identity
and common knowledge-base. The community of practice helps Siemens to develop the
skills of the community members and is also a way of spreading knowledge by
replicating the community of practice idea.”
Enkel et al. (ibid, p. 122) continues by emphasizing the importance of trust within an
organization in order to foster learning:
“Mutual trust and a high level of care is an important dimension of Communities of
Practice. People in a community, whatever its kind, are not only linked to each other
socially and cognitively, but also emotionally. Members have a feeling of responsibility
for something that is greater than themselves; something that the community
represents. Trust is a basic prerequisite for any exchange of knowledge – in order to
achieve a certain level of stability in the relationships within a community of practice.”
The ShareNet system developed and introduced by Siemens Information & Communication
Network (ICN) is a great example of a community of practice acting as a global knowledge
management network enhancing and simplifying knowledge sharing (for further reading on
ShareNet see Appendix E).
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3.5 Key success factors for knowledge management
In this section different success factors for knowledge management are presented and discussed
before the latter part illuminates factors restraining successful knowledge management.
According to literature there are a number of factors that contribute to or impede the creation
and dissemination of knowledge thus affecting the knowledge management process either in a
positive or negative manner.
Davenport and Prusak (1998, p. 153) suggest nine factors leading to the success of knowledge
projects. The factors are:
•
•
•
•
•
•
•
•
•

A knowledge-oriented culture
Technical and organizational infrastructure
Senior management support
A link to economics or industry value
A modicum of process orientation
Clarity of vision and language
Nontrivial motivational aids
Some level of knowledge structure
Multiple channels for knowledge transfer

After reviewing these factors and the theory presented so far in this report the following 10
factors are suggested to be of vital importance for successful knowledge management
initiatives:
•
•
•
•
•
•
•
•
•
•

Technology
Project management
Organizational culture
Organizational structure
Knowledge vision
Management support
Leadership and empowerment
Motivation and reward systems
A viable business case
Change management

When present and adapted to the organization, all these factors support and enhance the
collection, dissemination and efficient utilization of knowledge within the organization. Through
coupling the above coherent factors the following six areas prove to be of importance for
successful knowledge management initiatives: Organization, task, people, technology,
organizational environment and culture, and a viable business case. Whereas the first four areas
are perfectly mapped into Leavitt’s organizational model (presented in the introduction chapter
1.2) the latter two augments this model. The thought of including the organizational
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environment and culture in Leavitt’s model, as suggested, meets support by Sarker (2000, p.
198) and Kovačič (ca. 2000, p. 6) who have put forth similar modifications to the model. While
organizational environment and culture is not seen as a separate factor in the modified model it
rather supplies a context for the other factors to operate within. As for the viable business case
this success factor is not actually be part of the model for successful knowledge management
but rather compliments the model by providing a clear rationale and motivation for initiating
and implementing a knowledge management initiative. The modified version of Leavitt’s original
model showing the important areas for successful knowledge management initiatives (shown in
Figure 17 below) is the model of analysis to be applied throughout the continuum of this report.
This model provides the theoretical foundation facilitating the analysis of the case company.
Organizational Environment
& Culture
Organizational Culture
Knowledge Vision
Management Support

Organization
Organizational structure
Motivation and reward system

People

Task

Leadership &
Empowerment

Project Management
Change Management

Technology
Technology

A viable business case
Figure 17. Modell of analysis with the important factors for successful knowledge management.

As suggested by Leavitt, it should be noted that the clustered areas of success factors affect
each other in one way or another in addition to the mutual influence on the final success of the
knowledge management initiative. In the following section each of these areas, and its
incorporated success factors, will be examined further presenting their importance for attaining
a successful knowledge management initiative.
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3.5.1 Organization
Organizational structure and motivation and reward systems together outline the organizational
framework and structure that supports and enhances the organizational culture, and its values
and norms. Organizational structure, and reward systems together with employee
empowerment (see chapter 3.5.3.1 - Leadership and empowerment) guide and motivate
organizational members resulting in an improved organizational culture and shared mental
models (as discussed in the organizational environment section above).
3.5.1.1 Organizational structure
Providing an organizational structure that supports and enhances the knowledge management
initiative is very important according to Gibbert et al. (ibid, pp. 53-55). Walsh and Ungson (1991,
p. 65) emphasize that the organizational structure facilitate the storage and retention of
organizational information and knowledge while reflecting the individual role behavior and its
link with the environment. The physical workplace ecology (i.e. structure) also contributes to the
molding and reinforcement of behavior within an organization (ibid, p. 66). A strong hierarchy
however frequently counteracts and reduces the individual motivation for knowledge sharing by
promoting individual performance at the expense of the team performance (Gibbert et al.,
2002, p. 57).
Through forums, and by providing a context of time and place, the organizational structure acts
as a platform for knowledge creation and knowledge sharing. As an example the originating ba21
generates a synchronized behavior, care, trust and commitment among its participants
(coherent with the purpose of a knowledge vision and organizational culture) enhancing the
knowledge sharing within the organization. Communities of practice similarly provide a
supporting structure enhancing the organizational culture and knowledge sharing.
3.5.1.2 Motivation & reward systems
While it is apparent that an organization can benefit if individual members can make use of the
knowledge and experiences of their colleagues from previous projects. These synergies can
however only be fully established, developed and utilized if organizational members are willing
to take part in the knowledge exchange. Whereas the potential benefits to the organization
commonly are not apparent to the individuals, these are inclined to ask: What is in it for me?
Insufficient individual motivation to share knowledge is hence a critical impediment for
successful knowledge management. (Ajmal & Koskinen, 2008)
The important issue for increased knowledge sharing is to help people see for themselves that
knowledge sharing is in their personal interest (Gurteen, 1999). Gurteen (ibid) argue that
organizations and its members explicitly need to understand that “sharing knowledge is power”
replacing the old paradigm of “knowledge is power”.
“If people understand that sharing their knowledge helps them do their jobs more
effectively; helps them retain their jobs; helps them in their personal development and
21

see chapter 3.1.5.3 – Ba - the context for knowledge creation - for further reading
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career progression; rewards them for getting things done; and brings more personal
recognition, then knowledge sharing will become a reality” (ibid).
The need to motivate and reward knowledge sharing is of equal importance for the contributor
of knowledge as for the re-user of knowledge. While the contributor needs to be specifically
rewarded for the time invested in the knowledge sharing, the main reward for the re-user is the
knowledge itself, enhancing and simplifying the daily work. However, to avoid the not invented
here syndrome from preventing the re-use of knowledge, the re-use of valuable and useful
knowledge also needs to be specifically rewarded. To make this work, re-users are required to
provide feedback on the shared knowledge used. The higher the usefulness of shared
knowledge the greater benefits for the re-user, thus resulting in a greater reward to the
knowledge contributor. (Gibbert et al., 2002, p. 56) Motivating the knowledge sharing and
willingness to re-use knowledge is according to the description above a complex process. An
adequate and satisfactorily motivation and reward system is however viewed to be important
for the successful implementation of a knowledge management initiative.
3.5.2 Task
As the name reveals this area considers the importance of the tasks conducted within an
organization. For a knowledge management initiative to succeed within a project based
organization it is of fundamental importance to integrate the knowledge management process
with the project management process. The knowledge management tasks will thus be
supported both through the implementation process as well as in the daily operations.
3.5.2.1 Project management
In project-based organizations the team members of particular projects are the main carriers of
knowledge and experiences from the daily work. In the ideal scenario project management
clearly establishes the systematic identification and retention of valuable knowledge and
experiences to the main organization enabling its use in subsequent projects. This best practice
is however infrequently applied rendering it almost impossible for non project members to
regain and apply useful learnings in future tasks and projects. Hence project based organizations
need to find a way to incorporate the preservation and utilization of their knowledge within the
established practices of everyday teamwork. (Ajmal & Koskinen, 2008, p. 9)
3.5.2.2 Change management
As illustrated in chapter 3.2- Change management, change management is about managing the
people-side of business change to achieve the required business outcome; failing to manage the
human side of change results in inefficient and unsuccessful change projects and an inability to
realize new business strategies and objectives. (Change Management Learning Center, 2010) It
is thus imperative for an organization to practice change management in order to succeed with
the implementation of a new knowledge management initiative.
3.5.3 People
The people element refers to the people associated with an organization. The people
perspective permeates everything an organization does and without its people an organization
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would not exist. Having competent and motivated employees with a shared mental model,
norms and values enables organizations to focus their efforts on what matters the most. A
favorable and outspoken organizational culture provides the employees with a clear sense of
direction enabling them to perform to their fullest. As highlighted in the change management
factor above, involving and incorporating the people of an organization in changes is a
prerequisite for successful implementation of a knowledge management initiative, or any
change for that matter. (Change Management Learning Center, 2010)
3.5.3.1 Leadership and empowerment
According to Ajmal and Koskinen (2008, p. 10) failed and unsuccessful knowledge management
initiatives often show a lack of leadership in projecting and emphasizing the importance, status
and value of knowledge management within the organization. Gibbert et al. (2002, p. 54)
additionally highlight the importance of empowering local management (e.g. middle
management), thus facilitating and guarantee the influence of local users on the knowledge
management initiative; resulting in increased commitment and trust in the initiative, further
enhancing the initiative. The critical role of middle management is similarly argued by Nonaka,
Amikura, Kanai & Kawamura (1992, pp. 2-3) declaring how middle management enables and
supports knowledge management through engaging in sense making activities on a hands-on
basis. Gibbert et al. (ibid, p. 54) additionally stress the importance of empowerment by stating:
“A culture conducive to knowledge sharing is built on empowerment.”
3.5.4 Technology
Advanced information technologies can be used to systematize, enhance, and expedite
knowledge management (Alavi & Leidner, 2001, p. 108). The importance of information
technology in the collection, retention, storing and dissemination of knowledge and information
from past experiences was suggested at an early stage by Ackerman and Malone (1990 cited in
Walsh & Ungson, 1991, p. 63); since then both literature and business practitioners have
recognized information technology as one of the key factors for knowledge management in
attaining competitive advantage. Alavi and Leidner (2001, p. 114) highlights three common IT
applications within knowledge management:
•
•
•

The coding and sharing of best practices
The creation of corporate knowledge directories
The creation of knowledge networks

According to Pan and Leidner (2003, p. 72) many knowledge management systems are initiated
in order to develop “a global knowledge community where knowledge is shared and utilized
across various communities of practice’s in the organization”. For a global organization like
Siemens, where knowledge management processes span both time and geographic distances,
information technology is required to be interlaced with the organization’s knowledge
management strategies and processes (Alavi & Leidner, 2001, p. 132). It should however be
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noted that technology is a necessary but not sufficient condition for creating business benefits
and competitive advantage out of knowledge and experiences (Newell et al., 2001, p. 76).
3.5.5 Organizational environment and culture
Organizational culture, knowledge vision and management support together contribute to
achieving a set of values and norms that enables the organization to strive for success in a way
that enables all stakeholders to benefit. The knowledge vision and management support focus
the organizational members’ efforts and perceptions into one shared mental model while the
organizational culture guides the organizational members to attain a shared mental model
through shared norms and values. With support from the organizational structure a shared
mental model, with shared norms and values, can be achieved where cooperation and mutual
benefit for all stakeholders prevail. Similarly management support, and leadership and
empowerment support the channeling of resources and individual commitment towards a
shared purpose. This enables the organization to utilize its knowledge and resources as
efficiently and effectively as possible, thus generating the organization a sustainable competitive
advantage.
3.5.5.1 Organizational culture
“Organizational culture is the basic, taken-for-granted assumptions and patterns of
meaning shared by organizational participation and manifestation of these
assumptions” (Slocum, 1995 cited in Ajmal & Koskinen, 2008, p. 7).
According to Gibbert et al. (2002, p. 57) organizational culture has immense implications for the
implementation of knowledge management systems. Gibbert et al. (ibid, p. 57) propose that:
“A culture of openness, mutual respect and the absence of ambiguity is fundamental for
fostering knowledge sharing.”
GAO (2002, p. 39) concur this view by stating that:
“Many knowledge management leaders agree that knowledge management is 90 %
culture.”
Enkel et al. (2002, p. 122) also emphasize the importance of trust as a prerequisite for any
exchange of knowledge within an organization or community.
The open and productive atmosphere that would facilitate the articulation and analysis of errors
is rarely present in most project-based organizations; instead barriers exist with regard to the
honest and open analysis of failures and mistakes (Disterer, 2001, 2002 in Ajmal & Koskinen,
2008, p. 10). Whereas a culture encouraging knowledge sharing is built on empowerment, a
strong hierarchy frequently counteracts an unforgiving atmosphere by promoting individual
performance at the expense of the team performance (Gibbert et al., 2002, p. 57).
The importance of organizational culture is that it enables individuals to share and integrate
aspects of knowledge that are not common between them. An organizational culture promoting

Page 69

Frame of reference
trust, commitment, care, synchronized behavior and an honest atmosphere is hence a
prerequisite for knowledge management initiatives to succeed and prosper.
3.5.5.2 Knowledge vision
According to Ichijo, Nonaka and Von Krogh (2000) a knowledge vision comprise a vision of the
organization’s future based on a shared understanding of current conditions combined with a
sense of the past. The knowledge vision provides the organization a shared mental map of (1)
the world the members live in, (2) the world they desire to live in, and (3) the knowledge they
need to seek and create to bring that world about. Because it is a view of the past, the present,
and the desired future that is constructed by the organization itself, it is more of an ongoing,
iterative process than a static statement.
The organizational knowledge vision (together with organizational culture) strives to generate a
synchronized behavior, care, trust and commitment among the organizations participants
enhancing the potential for successful knowledge management (see Chapter 3.1.5.3 – Ba - the
context for knowledge creation - for further reading).
Nonaka and Takeuchi (1995, p. 74) establish the creation and communication of a knowledge
vision as the most critical task for top management. On the same time Malhotra (2000, p. 54)
articulate how the knowledge vision fosters personal commitment of middle managers by
proving meaning to their daily tasks.
3.5.5.3 Management support
The unconditional management support of top management is according to Gibbert et al. (2002,
p. 54) “perhaps the most critical success factor to making global knowledge sharing happen”.
Top management’s support enhances the value and strategic quality of knowledge management
initiatives while channeling resources and individuals commitment towards knowledge sharing.
Management also enhances the prospects for a successful knowledge management system
through the boundary spanning communication (across all organizational levels and functional
departments) ensuring the understanding and appreciation of the additional value created by
such an initiative. (ibid, p. 54)
As a contrast to the potential benefits of a well supported knowledge management initiative,
organizations attempting knowledge management initiatives without an effective managerial
support structure frequently discover that their investments fail to deliver benefits (Goh, 2002
and Nahm, Vonderembse & Koufteros, 2004 cited in Ajmal & Koskinen, 2008, p. 12).
3.5.6 A viable business case
A viable business case provides a fundamental starting point when first introducing a knowledge
management initiative destined to enhance the retention and recycling of the knowledge
inherent within the organization. Providing a viable business case is hence a key success factor
for knowledge management initiatives. IT-systems, motivation and reward systems, the change
and adaption of organizational structures and culture, and the support system formed by top
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and middle management all contribute to making the initiative expensive22. The time and cost of
sharing knowledge is often clear to everyone, whereas the benefits generated are less so.
Implementation and execution of a knowledge management initiative is both expensive and
time consuming – nevertheless, so is the continual effort of rediscovering solutions. (Gibbert et
al., 2002, p. 58)
Analyzing and gathering the potential benefits for the organization based on its current situation
is a task for management to conduct in the initiation process of a knowledge management
initiative. The business case presents costs, savings and benefits to be expected from the
proposed knowledge management initiative. Providing a viable business case, visualizing the
benefits, and communicating the value of the knowledge management system throughout the
organization, greatly enhances the likelihood for a successful outcome of the knowledge
management initiative.
3.5.7 Factors restraining successful knowledge management
In addition to the key success factors presented there are a few factors generally restraining the
knowledge management initiative that should be mentioned. These are: time, content, and
measurability.
3.5.7.1 Time – a lacking resource
As indicated by Ajmal and Koskinen (2008, p. 10) most projects and project tasks are performed
under stringent constraints of time and budget, and on completion of a project the team
members are frequently transferred to a new project as soon as possible. Project reviews
providing the documentation and dissemination of important knowledge and experiences from
completed projects are hence seldom performed (Jashapara, 2004, cited in Ajmal & Koskinen,
2008, pp. 9-10). Integrating the preservation and utilization of knowledge into established
practices of everyday teamwork is thus vital for successful knowledge management (Ajmal &
Koskinen, 2008, p. 9).
3.5.7.2 Content – unfocused
Achieving efficient knowledge management requires the organization to have a clear
understanding of what knowledge to capture, retain and disseminate (ibid, p. 9).
Conray and Soltan indentified three knowledge-bases in project implementation: The
organizational knowledge-base, the project management knowledge-base, and the project
specific knowledge-base; all affected by the knowledge created within a project. Project created
knowledge is further divided into technical knowledge, project management knowledge, and
project-related knowledge. It is henceforth crucial for organizations to identify, capture, and
then disseminate this knowledge into the organizational memory of the company. (1998, cited
in Ajmal & Koskinen, 2008, pp. 9-10)

22

The alternative costs for time, commitment and investments spent also accumulate to increase the
expected total expenditures of the initiative.
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3.5.7.3 Measurability
An impediment for knowledge management initiatives is the difficulties in measuring the effects
it brings in a quantifiable manner. With the prevailing dynamic business environment measuring
the true reason for changes in performance is often difficult simultaneously as the tacit
dimension of knowledge makes it even harder to assess changes in the organization’s
knowledge-base. Despite these complications with measuring the effects of knowledge
management it is still highly important to follow up on the progress and success of the initiative,
comparing results with the business case created as well as monitoring changes in softer
organizational variables (i.e. organizational culture, trust and individual commitment).

3.6 Summary of knowledge management and key success factors
This section summarizes and synthesizes the most important theories, aspects and factors
presented in the frame of reference chapter and hence act as a stepping-stone for the continuum
of this study.
Knowledge is an organization’s most valuable and underused resource. Knowledge is the only
asset that increases the more it is used. Knowledge-based resources are usually unique and
socially complex hence providing sustainable competitive advantage for the organization. With
these characteristics in mind “no company today can afford not to look for ways to make the
best use of its knowledge” (Enkel et al., 2002, p. 115).
Knowledge, in itself, cannot be directly managed. However, how knowledge is created and
shared can be influenced through the identification and management of knowledge
repositories. As such, technology can only be used to facilitate the dissemination and storing of
knowledge and information. (McLaughlin, Paton & Macbeth, in press, p. 26) In a similar manner
“Knowledge management is not just about transferring knowledge; rather, it is about fostering
an organizational culture that facilitates and encourages the creation, sharing and utilization of
knowledge.” (Ajmal & Koskinen, 2008, p. 13) Hence knowledge management includes all actions
by means of which knowledge may better contribute to the success of the business (Hofer-Alfeis
& van der Spek, p. 27).
The literature review revealed the complexity and multi-faceted nature of organizational
knowledge and knowledge management. Knowledge may be tacit or explicit; it can refer to an
object, a cognitive state, or a capability; it may reside in individuals, groups or communities,
documents, processes, policies, physical settings, or IT-repositories. An organization’s
knowledge assets come in two shapes: human capital and structural capital. While human
capital consists of both tacit and explicit dimensions of knowledge structural capital is made up
by formalized explicit knowledge. Whereas knowing about (i.e. explicit) knowledge can be
explicitly communicated the knowing how (i.e. tacit) knowledge is revealed only through its
application (Grant, 1996, p. 111).
The creation and sharing of knowledge is a human function; a spiraling process of interactions
between tacit and explicit knowledge enabled by interactions between individuals and/or the
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environment. In order to create knowledge both a shared context of both time and place
(referred to as ba by Nonaka) and some originating knowledge assets are needed. (Nonaka et
al., 2000, p. 8) While knowledge creation and knowledge sharing increase the human capital
within individuals the essential activity for the knowledge creating company is to make personal
knowledge available to the rest of the organization by transferring human capital between
individuals and converting human capital into structural capital.
As mentioned above, knowledge requires a context in order to be created; further a shared
context is a prerequisite for an efficient knowledge creating process. Knowledge also requires a
physical space to be created. The Japanese concept of ba defines such a space:
“A shared context in which knowledge is shared, created and utilized.”
(Nonaka et al., 2000, p. 14)
Ba is not just a physical space, but also incorporates a time-space nexus simultaneously defining
a place in both time and space. Ba is hence the place where the conversions of the knowledge
creating process take place. The shared context and concept of ba combines physical space such
as an office space, with virtual space such as e-mail and mental space such as shared ideals and
values. In order to create and share knowledge participants must commit to ba through actions
and interaction; passive participation does not create value or knowledge for anyone.
In order to utilize knowledge created and shared some kind of learning needs to take place;
achieved either through the acquisition of skills and know how (i.e. tacit knowledge) or by the
acquiring of know about (i.e. explicit knowledge). Learning is fundamentally a human function
and organizations only learn through its individual members. While all learning takes place
inside the individual human heads an organization learns by either learning from its members,
or by ingesting new members who have knowledge the organization previously do not have.
Organizations are seen as learning by encoding inferences from history into routines (that guide
behavior) and recording these routines in a collective memory. Organizations utilizing the
knowledge created and shared within them are known as learning organizations. The essence of
learning organizations is “the development not just of new capacities, but of fundamental shifts
of mind, individually and collectively” (Senge et al., 1994, p. 18). Learning organizations hence
have the “ability to move the lessons learned from experience and experiments across
boundaries” (Ulrich et al., 1993, p. 52), establishing routines and processes for retaining and
utilizing the experiences and lessons learned combined with a focus on continuous
improvement and competence acquisition. The importance of organizational learning is
highlighted by the following statement:
“In the long run, the only sustainable source of competitive advantage is your
organization’s ability to learn faster than its competitors.” (Senge et al., 1994, p. 11)
Through the use of organizational memory knowledge, experiences and past interpretations are
embedded and stored within an organization. The storing and retention are contained in
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organizational members, tools, and tasks23 as well as in organizational culture, organizational
structure, and ecology and physical structure of the organization. The organizational memory
hence reflects the elements present in the modified organizational model originally presented
by Leavitt.
The organizational culture is a central knowledge repository (embodying past experiences) and
retention facilitator disseminating its content through an organizations language, shared
frameworks, symbols, stories and the grapevine. The organizational culture, supplying the
organizational members with a shared meaning, norms and values, enables individuals to share
and integrate aspects of knowledge that are not common between them, while providing
guidance in their daily work. Instilling an open, honest and forgiving organizational culture
combined with an outspoken, and action supported, management emphasis on the value of
sharing and utilizing knowledge, is of vital importance for organizations in order to increase the
knowledge sharing activities and focus within the company.
A learning organization combined with a clear and visualized managerial support, an
organizational culture of continuous improvement and technical support for knowledge
dissemination is a prerequisite for achieving efficient use of internal capabilities and knowledge.
The different perspectives of knowledge however prevent the occurrence of one single optimal
knowledge management approach. Henceforth a variety of knowledge management approaches
and systems need to be employed in order to efficiently handle the diversity of knowledge and
knowledge management.
As described earlier knowledge management includes all actions by means of which knowledge
may better contribute to the success of the business; providing "an improvement of
organizational capabilities on all levels of the organization through better handling of knowledge
as a resource” (Enkel et al., 2002, p. 116). Knowledge management enables individuals, teams
and entire organizations to collectively and systematically create, share and apply knowledge, to
better achieve their objectives (Knowledge-management-online.com, 2010); thus knowledge
management generates long-term competitive advantage while preventing organizations from
“reinventing the wheel” and repeating “mistakes of the past”. Knowledge management
initiatives also reduce the risks of losing valuable knowledge at the end of project’s or when
people with vital expertise leaves the organization; either by transferring human capital from
one employee to another employee or by converting human capital into structural capital.
By implementing a well-functioning knowledge management system project based organizations
can enhance its competitive advantage, increase the organization’s knowledge-base and
improve the profitability through a more efficient project execution process. Management
should however be aware of the fact that knowledge management is not a short-term initiative
with immediate effects on the operating margin of the organization but rather a way to achieve
23

Members are the individuals of an organization, tools the technical hardware and software components,
and tasks correspond to the organization’s purposes, intentions, and goals. (McGrath and Argote, 2001,
cited in Argote and Ingram, 2000, p. 153).
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enduring changes in the corporate culture and work patterns realizing increased long term
profitability and competitive advantage (Dora et al., 2002, p. 79).
For project-based organizations knowledge management activities need to be integrated with
the project management process in order for the organization to become a learning
organization - retaining and utilizing knowledge and past experiences. The concept of Lessons
Learned is a recognized approach used for preserving knowledge and experiences within an
organization. The purpose of lessons learned is best described as follows:
“Use of lessons learned is a principal component of an organizational culture committed
to continuous improvement. Lessons learned mechanisms serve to communicate
acquired knowledge more effectively and to ensure that beneficial information is
factored into planning, work processes, and activities. Lessons learned provide a
powerful method of sharing good ideas for improving work processes, facility or
equipment design and operation, quality, safety, and cost-effectiveness.” (GAO, 2002, p.
13)
There are currently a number of lessons learned methods available classified into process-based
and documentation-based methods. While process-based methods concentrate on the
procedures for gathering lessons learned, stressing the relevant steps and their sequence in
course of a project’s time line, the documentation-based methods focus on the content-wise
representation of experiences and the storage of contents within the organization (Schindler &
Eppler, 2003, p. 221). Project reviews and project audits are examples of process-based
methods whereas Micro articles, Learning histories and RECALL corresponds to the
documentation-based methods. The post-project review is a commonly used practice for
collecting lessons learned in connection with the closure of a project.
At its simplest form, a failure to gather learnings and experiences from a finished project means
that the past errors are likely to be repeated. George Santayana (cited in Walsh and Ungson,
1991, p. 72) expresses it even more straightforward:
“Those who cannot remember the past are condemned to repeat it!”
A number of factors obstruct and restrain the ability for organizations in collecting lessons
learned during a project; all relating to the four elements of: Time, motivation, discipline and
skills. (Schindler & Eppler, 2003, p. 221) In addition NASA has found the following barriers for
well-functioning lessons learned (GAO, 2002, p. 32):
•
•
•
•

Perception that there is no benefit from lessons learned
Lack of time to share knowledge
Lack of trust
Intolerance for mistakes
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The identified lessons learned barriers all relate to the behavior of the organization and its
members, demonstrating the importance to change and adjust the corporate culture into
focusing on organizational learning and knowledge sharing; thus becoming a learning
organization promoting the gathering, retention and utilization of knowledge and past
experiences.
In contrast advanced information technologies facilitate knowledge management activities by
supporting and enhancing the organizational processes of knowledge creation,
storage/retrieval, transfer, and application. Technological knowledge management systems are
vital for project based organizations through the collection, storage and dissemination of
knowledge between otherwise separated projects and project members. It should however be
noted that technology is a necessary but not sufficient condition for creating business benefits
and competitive advantage out of knowledge and experiences (Newell et al., 2001, p. 76).
Three common IT applications within knowledge management, enhancing the knowledge
sharing within organizations, are (1) the coding and sharing of best practices, (2) the creation of
corporate knowledge directories and (3) the creation of knowledge networks (Alavi & Leidner,
2001, p. 114). Communities of practice are an example of a highly regarded knowledge network
tool commonly used today.
Synthesizing the theories, aspects and factors presented so far highlights a number of factors
that contribute to or impediment the creation and dissemination of knowledge thus affecting
the knowledge management process either in a positive or negative manner. 10 key success
factors, divided into six areas, have been identified to be of essential importance for successful
knowledge management initiatives; the success factors being: Organizational structure,
motivation and reward systems, project management, change management, leadership and
empowerment, technology, organizational culture, knowledge vision, management support, and
a viable business case. The key areas and corresponding success factors are synthesized into the
model depicted in Figure 17. Figure 18 visualizes the general model of analysis applied
throughout the continuum of this report. This model provides the theoretical foundation
facilitating the analysis of the case company.
When present and adapted all these factors support and enhance the gathering, retention,
dissemination and efficient utilization of knowledge within the organization. Furthermore a
viable business case provides a fundamental starting point for the knowledge management
initiative. A viable business case is commonly a prerequisite for initiating an implementation of a
knowledge management initiative. In addition to the key success factors time, content, and
measurability are considered important factors affecting the progress and outcome of
knowledge management.
It is well known that implementation and execution of a knowledge management initiative is
both expensive and time consuming – However, so is the continual effort of rediscovering
solutions (Gibbert et al., 2002, p. 58). Managing and enhancing the organization’s knowledge
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repositories and its surrounding environments is important for organizations in order to increase
the utilization and retention of knowledge held within the organization. Transforming individual
knowledge into organizational memory and structural capital hence becomes a crucial task for
utilizing the organizations knowledge-base and leveraging the firm’s capabilities in attaining
sustainable competitive advantage; highlighting the importance of providing the organizational
members an environment that supports the continuous process of learning, enabling them to
receive and share knowledge efficiently.
Organizational Environment
& Culture

Organization

People

Task

Technology

A viable business case
Figure 18. Model of analysis.
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4 Siemens Industrial Turbomachinery
Based on the problem formulation and the purpose of the report, this chapter presents the
current situation at SIT and GL. The general structure of SIT and GL is presented followed by the
GL project management process, GL’s use of knowledge management tools and techniques, and
the forums available for knowledge management activities within GL and SIT. Finally the
technological tools facilitating the work of the project managers at GL are explored. The
objective of the chapter is to provide an overview of the organization and the prevailing situation
while outlining the focus areas of the study in detail.
The general feeling at SIT is that an open, flexible and supporting culture prevails. The
organization is also seemingly flat compared to its German counterparts. With a successful past,
despite a number of distinct owners, SIT has largely managed its business according to its own
perceptions and wishes. Despite the open culture and flat local organization employees are poor
at sharing knowledge and learnings with each other in a structured way. Internal rotation is
currently common at SIT at the same time as around 500 employees have worked within the
organization for 3 years or less. In addition to this 30-50 employees will retire each year over the
years to come.

4.1 GL
At SIT the project managers of gas turbine projects belong to a department called GL. The
project managers at GL are responsible for the complete delivery of the gas turbine, i.e. starting
at handover from the sales department until the customer starts the commercial operation of
the gas turbine unit. At this point the warranty period commences and a separate warranty
project manager takes over and handles the projects until the warranty period ends. The
warranty project managers belong to a department called GLW which is subordinated to GL.
There are in total eight people working at GLW. After the warranty period expires the service
division handles all business (i.e. service and maintenance) with the client operating the gas
turbine.

4.2 The Project team
The project manager is ultimately responsible for the project’s outcome in terms of time, cost
and quality. The project team consists of people from different functions and support units and
everyone is responsible for their part of the project. During the in-house production the internal
project manager is responsible for the completion of the turbines. All in all a project team
consists of a project manager, an internal project manager, five to eight people representing
various support functions as well as one sub project manager per function from the line
organization. An example of a standard organization chart for a project is shown below in Figure
19. The project team meets to discuss the progress of the projects at regular project meetings
every two weeks. A minutes of meeting is written during the session and stored as a Worddocument at the project folder on the internal network.
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Figure 19. Project team chart.

4.3 Reorganization of the Oil & Gas division
As of January 1st 2010 the E O division (Oil & Gas) within Siemens implemented a new
organizational structure with the intention of becoming more customer-focused than previously
when the structure was more product-focused. The reorganization separated the Oil & Gas
division into two different business units called E O IP (Industrial Power Turbines - henceforth
referred to as IP) and E O CS (Compression & Solutions - henceforth referred to as CS). The
newly formed business unit E O IP, covering several production sites, is at SIT composed by the
former steam turbine division (E O SU), the gas turbine division (E O GT) and the Oil & Gas
Solutions division (E O OS RE).
Industrial gas turbines are divided into three segments at Siemens. Arranged by power output
the three segments are produced at three different locations today. The four different models
with power generating capability ranging 5-15 MW are manufactured in Lincoln UK. SIT in
Finspång produces four models in the medium-size segment (15-50 MW) while Berlin in
Germany manufactures six different models of gas turbines with a power range of 110-340 MW.
As a result from the reorganization SIT has been assigned the global business responsibility for
gas turbines in the range of 5-50 MW within E O.
The effect of the reorganization for GL was that two separate departments of projects managers
(i.e. GL and OL) were merged into one department (GL). OL belonged to E O OS RE prior to the
reorganization and the project managers belonging to the previous OL department had handled
projects and customers within the Oil & Gas industry. The project managers within the new GL
are today divided into the two subgroups GL1 and GL2. The project managers from the former
GL now belong to GL1 and handle industrial power generating customers whereas the former OL
project managers belong to GL2 and focus on Oil & Gas customers. The head of the former GL is
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the head of the new GL department (i.e. project management within G24) in addition to the
maintained role as manager for the GL1 subgroup. In connection with the reorganization a few
project managers have left the GL department for other positions within SIT, while another few
are on the verge of moving away. At the same time new project managers have been appointed
to begin their work at the GL department.

Figure 20. Organization structure of the new GL department.

4.3.1 SIT and GL’s position inside the world of Siemens
Most of SIT’s business is handled within the newly formed IP business unit but SIT also conducts
business projects in conjunction with CS. The later depends on the two fields of application for
gas turbines at Siemens (i.e. power generation and mechanical drive) and the setup that all gas
turbines used for mechanical drive are included in the scope of the CS business unit. As the
name suggests the area of mechanical drive concerns business projects where turbines are
manufactured and used for driving mechanical work rather than generating energy and
electricity (e.g. gas turbines used for operating a compressor in a pipeline installation).
Like most of SIT’s departments GL belongs to the new IP business unit; given by GL’s belonging
to E O GT which is included in the IP business unit. Figure 21 depicts GL’s role within the Siemens
hierarchy.

24

The G denomination used at SIT corresponds to the GT global denomination used within the Siemens
Energy Sector.
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Figure 21. GL's position within Siemens.

4.3.2 The harmonization process
The harmonization of the new organization and its processes is a three step process according
to the head of the GL2 sub department. (1) First the new processes will be hormonized and
defined. (2) When these processes are implemented a value mapping of the processes will be
conducted identifying improvement needs. (3) Suggested improvements will then be
implemented enhancing the processes. According to the head of GL2 many of the originating
processes have apparent improvement needs. The head of GL2’s vision is that 80 % of the
project managers’ time should be devoted to managing projects through customer relations. In
order for this to come true the functional organization will have to take a larger responsibility of
the project work by expanding the functional standard output. This would decrease the amount
of project specific products requiring additional time and effort from the project managers. The
head of GL2 also highlights the essential improvement need for how projects are completed and
closed. No project team member evaluation is performed today thus reducing the team
members’ opportunity to learn from past projects. Without the evaluation and feedback, the
right kind of attitudes and efforts won’t be able to be recognized and rewarded in a structured
manner.

4.4 Knowledge management
Knowledge management has received a low priority from SIT management up until recently
when lessons learned has become of interest. While previous knowledge management
initiatives at SIT have had a verbal support insufficient actions have been taken supporting this
focus, thus rendering the initiatives languished. The lack of focus on knowledge management at
SIT finds support in the financial focus promoted by Siemens top management. The only working
system resembling a knowledge management system at SIT today is the systems for technical
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errors and learnings25. It is however highlighted that some site personnel has lost their faith in
this tool since no actions are taken (or it takes too long) to fix the related issues.
The reorganization has brought an increased focus on lessons learned within the IP organization.
The new head of the G department at SIT has also expressed an interest and focus on lessons
learned and knowledge sharing within the unit; especially promoting the importance of having a
structured process for providing technical feedback and learnings to the functional units. With
the harmonization process still being under way any sustainable changes cannot be
distinguished yet; an increased focus on lessons learned can however be noticed. Despite the
increased focus on lessons learned and knowledge sharing the head of GL establishes that
knowledge management questions neither are nor will be of the highest priority to the
organization. Despite the low priority the head of GL sees potential benefits with managing
knowledge and promotes it by including lessons learned activities in the project managers’ work
and encourage knowledge sharing between the project managers.
4.4.1 Business Excellence and PÄT
Business Excellence is the supporting and uniting quality function at Siemens. Loosely coupled
with the business development teams at the SIT departments, Business Excellence at SIT
coordinates and controls the overall quality of the organization as well as driving and
coordinating the business development. Business Excellence at SIT spends about 75 % on
support functions leaving 25 % for controlling tasks. The internal audits are the formal approach
of achieving quality improvements while networking through a number of forums provides
improvement insights in a more unstructured manner. Business Excellence can initiate
improvements but is neither responsible for coming up with improvements nor for
implementing them once an improvement issue has surfaced. The process owner is the one
responsible for correcting and improving a process. The process owner is thus held accountable
by the superior for resolving the matter. In this way the responsibility follows the hierarchical
structure of the firm while being complemented with the supporting and controlling Business
Excellence function. It should however be noted that Business Excellence also acts as a process
owner for a number of cross functional processes; due to these processes multi-functional
users. In this case Business Excellence acts as a driver and coordinator of the process too.
PÄT26 is the team responsible for a process. PÄT is in this way responsible for the processes
assigned to them by top management. The PÄT is responsible for assuring the process quality,
identifying improvements when needed, and implementing these process improvements. The
head of a PÄT is generally the head of the department utilizing the process. As discussed above
Business Excellence can also be the process owner but then assumes a more coordinating role
than the regular PÄT. The distributed responsibility and empowerment is one of the
cornerstones enabling the PÄT system to function at SIT.

25
26

The Modification Order system.
Processägarteam – in English: Process Owner Team.

Page 82

Siemens Industrial Turbomachinery
4.4.2 The change process for improvements
The employees at SIT are accustomed to change due to its many owners over the years (e.g.
ASEA, ABB, Alstom Power and Siemens). Due to good performance, SIT has always had a certain
degree of autonomy. The many changes over the years together with an ability to influence the
local working environment have made SIT flexible to changes. A few project managers
expressed their concern about the many and much too frequent major changes within the
project management process preventing the process from really settling within the department.
With the notion of the project management process being a living process, fine-tuning changes
were suggested to be of much greater value and use for the project managers and hence
increase both the knowledge and compliance of the process.
If project managers realize a need for process improvements they can either turn to their
superior, the process owner and PÄT, or use the 3i program. The common practice among the
project managers is to talk to their superior or directly to the responsible process owner. Some
project managers however view it meaningless to point out process improvements since any
actions rarely are taken; at least not to the knowledge of the project managers.
4.4.3 3i
3i is Siemens program for achieving continuous improvements through the encouragement,
implementation and rewarding of employees ideas and improvement suggestions. 3i stands for
Idea, Innovation and Initiative. Cost savings, process-, quality- and environmental improvements
are all examples of improvements the 3i system aims at achieving. According to SIT 823 3i
suggestions were handed in during the fiscal year 2007/2008 resulting in cost savings of 15.8
million SEK. Rewards for implemented suggestions are awarded in the range of 500 – 1 500 000
SEK.
Despite the large number of 3i suggestions, reward possibilities and substantial cost savings at
SIT, very few project managers mentioned the 3i system as a way of attaining process
improvements if needed. Most project managers did not even mention the 3i system as a
possibility for creating a change; among the few that did, most had never used it or were
unfamiliar with how it worked.

4.5

The project management process

At SIT the project management process, derived from the PM@Siemens handbook (see chapter
3.3.3 - The Stage-gate process), provides project management with process recommendations
rather than process requirements. The process applied within the different departments is
defined by each department’s VLS, hence incorporating department specific modifications. Each
VLS hence entails a somewhat unique process composition. The overall process is generally in
compliance with PM@Siemens while lower levels of the process include more department
specific process steps. Looking at the project management processes defined by the GL1 and
GL2 VLS before the reorganization and merger, apparent distinctions can be made between the
processes.
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4.5.1 The project management process at GL1
The project management process outlined in the GL VLS consists of the acquisition and the
project execution sections of a project. The main process describes the different phases of a
project, its major milestones and quality gates, and anti-corruption activities. For the project
managers the quality gates of PM 100 (Project handover from the Sales department), PM 650
(i.e. Provisional Acceptance Certificate - henceforth referred to as PAC) and PM 670 (i.e. Final
Acceptance Certificate - henceforth referred to as FAC) are the important gates that must be
completed during the project execution. At the PM 670 gate a kick-out meeting is to be
conducted and a project close out report should be produced. This is however rarely the case.
The prime reasons for not conducting these tasks are according to the project managers the lack
of relevance at the appointed time of the project (i.e. at FAC) and a lack of time due to new
project assignments.
The general conception among project managers is that the project management process in the
VLS is incomplete and poorly updated; together with an unclear notion of which gates and
milestones that should be conducted (read required by the SIT management) few project
managers hence use the process described by the VLS in their daily work. Instead the VLS serves
as a quick reference guide and guiding principle complementing the project manager’s general
notion of how to run his projects; hence project managers turn to the VLS when in doubt of
what needs to be done at each step in the project management process. The latter is especially
true for milestones and gates where checklists have proven helpful in assuring that the right
steps are conducted. It should however be noted that projects are run in accordance with each
project manager’s own preferences and structure; often based on how the project manager’s
last project was conducted. Which milestones and gates that are carried out, and when these
occur, consequently differ between both projects and between project managers. According to
the project managers many gates and milestones are performed in conjunction with the
quarterly project reviews independently if the objectives have been met right before the review
or a considerable period back. This highlights the possibility for project managers to influence
management’s view of project progress by reporting progress on time or by delaying the
reporting of the latest progress. Management’s view of progress is hence not always in
accordance with reality.
A suggested reason for the limited use of the project management process description in the
daily operations is the scarce emphasis on the importance of following the process and limited
follow-up and control, of how well the process is implemented, by the department head and
management. Many project managers see a value in following a clearly defined project
management process ensuring project quality and preventing important project steps from
being overlooked. It was however emphasized that the process described in the VLS needs to be
updated and easily available in order to be useful. The checklists, templates and step
descriptions used at different stages of the process also need to be up to date and available.
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4.5.2 The project management process at GL2
The project management process used by the GL2 is described by the project handbook. The
process foremost covers project start-up and gates. Additional information on project
milestones is also available in a milestones booklet. The start-up phase at GL2 is especially
detailed, having many projects largely involving cooperation with other Siemens production
sites. The project management process is generally perceived as complete but too detailed and
complicated by the project managers. It was suggested that the high level of process details
should be reduced bringing forth the core activities and deliverables of the process; clarifying
the essential parts of the process.
The project management process could, in addition to the hardcopy descriptions, be found
online in the GL2 VLS. This process description was however perceived as tortuous to access and
seldom complete, containing older versions or even lacking documents and templates.
According to the project managers the project management process provided little support
within the daily operations and was rather used as a guide of reference when needed, or for
finding gate descriptions and checklists. While it was suggested that a clear and structured
project management process is needed the general notion was that each project manager run
each project according to their own head and experiences; having some project managers
following the process more closely than others. With only occasional follow-up and control by
management (e.g. through the periodic review meetings) close compliance to the outlined
process was not seen as important by the project managers.
4.5.3 The harmonized project management process at GL
The project management process at the new GL intends to use a joint harmonized version of the
previous GL1 and GL2 processes. From what it seems, most parts of the new process will be
based on the previous GL1 process having the GL2 group experiencing the larger change in
process to follow. Up to date each subgroup (i.e. GL1 and GL2) however largely practice the
same processes as before the reorganization and merger. The general project management
process to be used at GL is based on the PM@Siemens project management process and looks
currently as depicted in Figure 22. The lower levels of the harmonized GL project management
process are still under construction and are expected to be complete on October 1st 2010.)
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Figure 22. The general GL process after the reorganization.

4.5.4 General opinions on the project management process
As partially described above many project managers are not familiar with all processes and
project steps of the project management process. Besides the inadequate VLS, the prime reason
for this is the fact that all project managers have not completed a project within GL (including
GL1 and GL2). Some project managers being relatively new to their roles, premature project
termination and the extensive length of projects are all factors contributing to this situation.
With no regular run-throughs of the project management process (despite process changes)
large parts of the project managers have either an obsolete view of the project management
process or are not aware of what it contains.
A valuable aspect of having a structured project management process in place is that it provides
new project managers with a clear and structured process to follow during the course of a
project. Many project managers also perceive a structured project management process as
important for ensuring a certain quality standard for the overall project management. The
project managers however contradict themselves somewhat in their daily work by not following
the outlined process and rather do as they feel or as they have done before. On the other hand
the project managers stress that the processes’ main aspects like quality gates and milestones
(to some extent) are followed. It is argued that the project management process in place is a too
generic copy of the originating PM@siemens process and that all elements of this process do
not apply to the situation at SIT; making the process obsolete and in need of an update.
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Some project managers have been a part of the Acquisition phase of a project. The experience
and learnings from these events are valued highly among the participating project managers.
The project managers generally highlight the wish to be a part of the sales process enabling
them to, in a preventive way, reduce the amount of issues experienced during the execution
phase of a project. The project manager’s involvement in the Acquisition phase is however
suggested, by the project managers, to be less valued by the sales force that might view the
project manager as an additional obstacle for obtaining a signed contract. The time involved in
taking part of the Acquisition phase also reduces the time project managers have on managing
their other projects; a time element that is already a scarce resource for project managers.

4.6

Lessons learned

Lessons learned have never received a large amount of attention at SIT. Nevertheless, some
lessons learned initiatives and processes have to various extents been present in some
departments operations. Since the introduction of the new IP business unit the emphasis on
lessons learned at SIT have grown in a striking manner. The effect the reorganization has had on
GL’s lessons learned focus is explored in the following sections.
4.6.1 Lessons learned at GL1
The VLS states that every project handled by GL1 should have a lessons learned meeting during
the project closure phase of the project (in connection to PM670) during which lessons learned
and experiences are gathered and documented in a report of Word-format. According to the
project managers at GL1 this supposed lessons learned meeting is never carried out. As a
consequence no lessons learned are documented for improvements and future use. The fact is
that GL1 neither have a functional system nor an adequate process in use for preserving
knowledge and lessons learned today and the project managers of GL1 identify a series of
reasons for this. According to them the supposed lessons learned meeting occurs too late in the
project since all project members have moved on to other projects at PM670, meaning that the
former project members neither have the time, interest nor remember important insights from
the specific project. In addition the project managers have a heavy workload and need to
prioritize other tasks. A number of the project managers at GL1 states that lessons learned
activities must not be an additional workload for them. Time is a scarce resource for project
managers and there are more important things on the project managers’ agenda. Some project
managers point out the lack of a functioning structure and the absence of a process for how
lessons learned are to be managed at SIT as a reason for why no lessons learned tasks are
conducted. Hence the project managers see no point in carrying out an activity like the lessons
learned meeting when they know it will not lead to anything.
Another reason for why lessons learned activities are not conducted is a lack of commitment
from the managers when it comes to lessons learned and knowledge sharing issues. The result is
that project managers do not conduct lessons learned tasks since it is not a requirement from
management. While the VLS states that a lessons learned meeting should take place there is no
follow-up in place resulting in that the meeting is never performed according to the project
managers. The management control system in place at SIT is a balanced scorecard with the four
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perspectives: financial, process, customer and employee. None of the perspectives incorporates
any key performance indicators measuring knowledge management aspects.
4.6.2 Lessons learned at GL2
The GL2 department used a different setup concerning lessons learned prior to the
reorganization having the project teams perform special lessons learned workshops twice per
project (at PM300 and PM650). This method belongs to E O C&S TRB, which is the Turbo
Equipment division within the C&S business unit. GL2 (former OL) used to belong to E O OS RE
which applied the same process as E O C&S TRB.

Figure 23. The lessons learned workshops is used within E O C&S
in addition to GL2.

Each workshop is lead by an external independent lessons learned moderator who documents
the lessons learned from the project team in a computerized lessons learned report. The
moderators for the lessons learned workshops have been two employees working in the BE
function of E O C&S TRB in Germany; hence traveling to SIT from Germany to conduct each
workshop. During the workshop the project team discusses positive and negative aspects of the
project execution and the moderator compiles the lessons learned report with assistance from
the project team. The intention is that every lesson learned item discussed during the workshop
should be described as detailed as possible in the lessons learned report. This is done in order to
provide the potential beneficiaries the full context of the lessons learned so they can take as
much advantage as possible of the insights in their future work. A clear description of the
lessons learned is also a prerequisite in order for responsible people to propose and implement
a solution if the lesson learned is of process improvement character.
The format of these workshops has changed since first introduced in April 2009. The workshop
used to be conducted during a six and a half hour session which included brainstorming on postit notes. Each project member started off by writing down their own lessons learned from the
project and the project team then discussed all items among them. During this brainstorming
phase the items were grouped and prioritized by the project team. The final phase of the
workshop was documenting the lessons learned items discussed in a lessons learned report
which included solution suggestions, if relevant, and contact information to the people with
knowledge about each lessons learned item.
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Nowadays these lessons learned workshops are conducted during a three hour session where
the project members should prepare their respective positive and negative lessons learned prior
to the workshop. The lessons learned report template and a preparation document with the
questions what was good and what was not good is in advance sent by e-mail from the
moderator to the participants of the workshop. The intention is that all project members should
think through the questions and fill out these documents prior to the actual workshop.
Unfortunately this is not always the case. Similarly, the project members’ attendance at the
workshop is not always at a satisfactory level with only parts of the team being present.
The moderator opens up the workshop by informing the participants of the agenda and provides
an introduction to the lessons learned process used within E O C&S TRB. After the information
about the lessons learned process and the workshop the moderator opens up the meeting for
discussion among the project team in which everyone can share their lessons learned and jointly
agree on what should be included in the lessons learned report compiled during the workshop
by the moderator. After the workshop the lessons learned report is inserted into the lessons
learned knowledge database by the moderator (see chapter 4.9.4).
This format of gathering lessons learned is a positive experience according to the project
managers at GL2 who have attended a lessons learned workshop. The project managers’
impression is that the project team perceives the workshop in a serious manner and that
everyone is willing to contribute and discuss the project execution and identify any lessons
learned that ought to be passed along to the rest of the organization. The disadvantage of the
lessons learned workshop is that project managers perceive that they receive no feedback on
the items discussed at the meeting. They request a higher degree of feedback in order to be
able to see the impact of the lessons learned work; this also concerns the lessons learned items
inserted outside the workshops.
The lessons learned knowledge database that the lessons learned are stored in by the
moderator after the lessons learned workshop, is available for the workshop attendees once a
workshop has been attended. Despite this database access no project manager at GL2 has ever
used the database to search for lessons learned. One project manager once tried to use the
database but did not succeed and gave up.
4.6.3 The new IP lessons learned process
In liaison with the reorganization, efforts are underway to develop a lessons learned process
common for the entire IP organization. The purpose of a common process is to have a clear
procedure for how the departments within IP should collect, retain and disseminate lessons
learned from executed projects. The initiative aims to develop a well functioning lessons learned
system where knowledge and experiences from previous and ongoing projects are utilized in
other projects on the same time as measures are taken to improve the business as well as
transferring the lessons learned from one single project to the whole IP organization, and not
only to the location of the project’s execution (i.e. SIT).
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In order to implement the lessons learned initiative, a person within the business excellence
segment of IP has been assigned the role of lessons learned coordinator with the responsibility
to introduce the new lessons learned process at all Siemens sites belonging to IP. To assist in this
matter, as well as being responsible for lessons learned topics at a particular site division, special
lessons learned managers have been appointed. There are three appointed lessons learned
managers within SIT at present; one for each division in Finspång belonging to IP (i.e. E O GT, E O
SU and E O OS RE). The role of the lessons learned managers and what tasks they are expected
to perform is currently under development. Work is also in progress concerning how the new
lessons learned process will be utilized and the version to date is shown in Appendix C.

Figure 24. The IP lessons learned process and the different roles places within Siemens.

4.6.4 Lessons learned roles and responsibilities
The new lessons learned process focuses on how the identified lessons learned items will be
taken care of and utilized within the organization as a means of improving the business. The
project managers at GL identify and provides lessons learned input into the process by creating
a lessons learned item in the project database lessons learned module (see chapter 4.9.3.1). The
lessons learned coordinator analyzes the inserted content on a regular basis and if the lessons
learned item is clearly defined and there is a responsible department assigned the lessons
learned coordinator distributes the lessons learned item to the responsible lessons learned
manager in question. The lessons learned manager, in cooperation with the assigned
responsible department for the lessons learned item, then develops counter measures to the
issue followed by the actual implementation of the created solution. The lessons learned
manager is similar to BE a supporting and controlling function on the same time as the
responsibility for improving the process in question lies with PÄT or the process owner. As
described, the lessons learned process hence focus on process improvements and disregards
any project specific knowledge items created during a project; fact-related experiences and
insights which could be of value to future projects. As the process is described today only the
people with access to a specific project in the project database can provide lessons learned from
that specific project.
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4.6.5 ELLI – An Energy Lessons Learned Initiative
Meanwhile the IP business unit is implementing its new lessons learned initiative, including the
dissemination of the former SU project database and the reengineered lessons learned process,
another lessons learned initiative is being discussed on the higher Energy level. The originator of
this initiative is Dietmar Schmitz (creator and responsible for the lessons learned knowledge
database within E O OS RE) and the objective is to implement a coherent and unified lessons
learned process within the entire Energy sector. Sub optimizing the lessons learned collection
and retention on a business division level enables the same mistakes and learnings to take place
in all business divisions while an Energy initiative would ensure that a lesson learned generated
in one division would be disseminated to all other business divisions within the Energy sector. In
this way the entire Energy sector would reduce the redundant work of solving the same
problem several times while avoiding problematic situations to a greater extent. The ELLI
initiative thus has the potential power to alter the lessons learned process, and perhaps even
the project management process, in the future. At the present time no decision has however
been taken regarding if, when and how the ELLI initiative would proceed.

Figure 25. The Energy lessons learned initiative.

4.7

Knowledge management forums

According to the project managers there are insufficient structured forums for knowledge
sharing available today at GL, hence a need for increased knowledge sharing is highlighted. The
only way knowledge is currently shared between project managers is through unstructured and
spontaneous face to face meetings between colleagues either during the coffee breaks or by
one project manager approaching another project manager with a question or issue in need to
be resolved. Available forums at GL with potential for knowledge sharing within the department
are the GL meetings. The project review meetings are also seen by some project managers as a
knowledge sharing forum but this forum focuses more on sharing knowledge with management
and generally does not imply any sharing of knowledge with the other project managers at GL.
Knowledge sharing between GL and other departments occurs to a small extent through the
project manager breakfasts and the GL-GF feedback meetings. These two forums enable
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knowledge sharing across project management departments at SIT and towards the sales
department GF.
4.7.1 GL meetings – before and after the reorganization
The GL meetings are the department meetings that take place every fortnight. The meetings
include all employees at GL (i.e. project managers, commercial project managers, warranty
project managers, secretaries etc.) and last for 1-2 hours. With the current size of the GL
department more than 30 people might attend one of these meetings at the same time; making
the meetings large and partially impersonal. During the meetings the head of the GL department
informs the attendees about current progress, situations and events on a corporate level all the
way down to the GL level. The attendees can bring up topics they would like to discuss but this is
rarely the case due to the large size of the meetings.
A wish for discussions on relevant learnings, issues and problems are highlighted by some
project managers in order to share knowledge amongst the project management group. Other
project managers point out the need for smaller group meetings where current projects,
problems and learnings can be shared briefly, thus serving as an update of what ones colleagues
are doing at the moment; providing knowledge about “who might know something about what
issues if they occur to me at a later stage”.
4.7.2 Project manager breakfast
The project manager breakfasts occur once a month and are generally attended by 15 to 40
project managers. At the project manager breakfasts a speaker is selected in advance to talk
about a relevant topic for the project managers at SIT. The speaker can either be one of the
project managers, another employee at SIT or an external speaker. When project managers
speak, they commonly talk about experienced problems and learnings made from experiences.
After the speaker has presented the topic a discussion is held enabling different views to be put
forth and discussed resulting in the sharing of ideas and knowledge. The project manager
breakfasts provide a forum for knowledge sharing between project managers at different
departments at SIT; enabling best practices and knowledge to spread to the entire SIT
organization.

Figure 26. The project manager breakfast.
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4.7.3 Project review meeting
The project review meetings’ objective is to update management on the status of the project
portfolio and what the main obstacles and issues are for projects experiencing difficulties. For
management the financial status of the projects is the central matter of attention. Project
managers can however use this forum to highlight and bring to attention large issues in need of
management attention or support. The project reviews have previously differed between GL1
and GL2. GL1 have had a much shorter time devoted to presenting each project. While project
managers at GL1 have presented each project during 5-15 minutes, GL2 project managers have
had 15-30 minutes (or even up to 45 minutes when needed) to present each project. While the
GL1 project managers only have time to focus on the financial status GL2 project managers are
able to present and discuss problems and issues at hand too. As a result the project managers at
GL1 do not see any value in the project review meetings except for updating management on
the financial status of the projects while the GL2 project managers value the meetings much
higher and regard them as a forum for problem solving as well as for updating management on
the project’s financial status. According to the head of the commercial project managers at GL
not all projects will be presented at the project review meetings in the future. The time
allocated for presenting each project will be in the 5-15 minute time range; largely resembling
the previous GL1 project review meetings.
Some suggestions for how the project review meetings can be improved, according to the
project managers, is to only present projects experiencing issues and problems; a written
project status report would be sufficient for the rest of the projects. Some project managers
also point out that many of the management attendees at these meetings have not read the
status reports, provided the management in advance, and hence provide no real value to the
meetings; resulting in unrelated or irrelevant questions to be asked that could easily have been
avoided. A great variety of the management representatives attending the project review
meetings further reduce the value of the meeting for the project managers; having many
attendees not conveying any usefulness or knowledge to the meeting.
4.7.4 GL-GF meeting
The GL-GF meeting is a feedback meeting between the sales organization (GF) and the project
managers executing the project (GL). This meeting is conducted twice a year and is aimed at
sharing experiences and providing feedback on the work conducted during the Acquisition
phase and the resulting project contracts sold by GF. The meetings facilitate knowledge sharing
between the two departments and hence enable improvements to be made on future contracts
to be signed by customers. When no improvements are available GF have the opportunity to
respond to the feedback at these meetings and explain the rationale for not adapting the
contracts. Despite having the GL-GF meetings around for a while no project manager could say
that they had experienced any changes or improvements due to these meetings. A lack of
feedback on actions taken (i.e. if any actions were taken) was highlighted by the project
managers. Despite the unproved effect of the GL-GF meetings many project managers have a
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positive view towards the meetings. If nothing else, the meetings create a better understanding
between the two departments, according to a few project managers.
4.7.5 Requested forums for knowledge sharing
As described above the project managers at GL see a need for increased knowledge sharing; to
achieve this, the need for a knowledge sharing forum was expressed. Knowledge sharing had,
prior to the reorganization, been conducted to some extent at the department meetings at both
GL1 and GL2. With the increased size of the GL department this is however no longer possible in
the same manner. Letting every project manager speak 3 minutes about their projects is viable
for meetings of 10 attendees but not for meetings of 30 attendees. A suggested way of involving
knowledge sharing in the department meetings again is to have one speaker presenting a topic
of interest for 10-15 minutes (or even less) followed by a short discussion of similar experiences
and/or problems. A general view among the project managers is that a good discussion on a
topic of interest provides valuable input and knowledge. It was however highlighted that project
managers only really absorb knowledge shared if the topic concerns them at the moment –
which is not always the case.
Other suggested forums for knowledge sharing is a monthly lunch meeting for the project
managers at GL, smaller knowledge sharing meetings, a steering group meeting and an external
knowledge sharing workshop. The project manager lunch would be monthly meetings where
project managers from GL have lunch together meanwhile they go around the table sharing
knowledge, experiences and learnings from their current projects. The smaller knowledge
sharing meetings suggested are of the same format but with less people attending; 7-8 people
were suggested. In this case the project managers at GL could be divided into two smaller
groups (with altering group membership from one meeting to the next) enabling a closer
discussion on the issues brought forward. The suggested steering group meeting would be a
forum where project managers could discuss current problems and issues with management
having a clout over the processes the project managers are involved with. These meetings
would occur monthly or quarterly and only be used for important problems. The possibility for
these management representatives to obtain an accumulated amount of knowledge and
valuable lessons learned, to be used for improving processes and the overall efficiency, was
emphasized. Lastly an external knowledge sharing workshop was suggested. These workshops
would occur once or twice per year and involve a half or full day knowledge sharing workshop at
an external location.

4.8

Project manager turnover at GL

When a person is appointed as a new project manager at GL the idea is to have a mentor
assigned to support the new employee during the initial period. According to the project
managers a mentor is not always appointed to assist a new colleague. The common
understanding among the project managers is however that the use of a mentor is a favorable
method of introduction; as long as the role of the mentor is performed satisfactorily. In order for
the mentor to sufficiently provide the guidance and support needed by the newly appointed
project manager, a reduction of the mentor’s original workload is necessary; hence providing
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the additional time required by the mentor. In most cases GL assigns a mentor to a new project
manager, but without a structured process for how to incorporate and educate new personnel it
becomes difficult for the mentor to perform his dual tasks. In the end it is all about “learning by
doing” for new personnel, according to the project managers.
When a project manager decides to leave GL the department head conducts a meeting with the
person in question to receive feedback and hear the person’s perception of the time at GL. At
this meeting any knowledge and experiences that could be of value for the other projects
managers is also gathered; based on the project manager’s perception of what knowledge and
experiences might be important to share during this meeting.

4.9

Technical tools facilitating the project managers

The project managers at SIT are provided with a number of technical tools and systems to be
used in the daily work of the project managers. The technical tools available for project
managers before and after the reorganization are outlined below; with a special attention on
the tools facilitating the gathering, retention and dissemination of lessons learned.
4.9.1 Technical tools before the merger
The technical tools available for project managers varied to some extent between the former
GL1 and GL2 departments. Whereas both departments were supported by the same intranets
(i.e. on the SIT level, Energy level and Siemens AG level) GL1 also had a project access database
for keeping track of the projects and for generating project status reports for the quarterly
project review meetings. While some project managers used this project access database as a
tool for managing projects throughout the length of the project others only inserted the
information required in time for the project review meetings (for which the project status
reports were generated from the data in the project access database). The perceived value of
the project access database hence differ greatly between project managers within the former
GL1 department; having the continuous users of the system being of a more favorable opinion.
The former GL2 department did not have access to a project database but were instead
provided with a lessons learned knowledge database. According to the project managers at the
former GL2 the database had been introduced to them at some point in time (presumably in
conjunction with a lessons learned workshop) but no one used it or even knew how to use it.
Despite positive thoughts about the lessons learned concept the project managers’ perceived
value of the current lessons learned database was close to nonexistent. The scarce to non
existing feedback on improvements and effects generated by the inputs of the database (i.e.
input generated by the lessons learned workshops) also contributed to the low perceived value.
The project reports within the former GL2 were written and compiled from scratch for the
quarterly review meetings since no other tools were available.
4.9.2 Technical tools after the merger
After the reorganization both sub groups of GL have continued to use the same technical tools
as prior to the merger. A new project database is however being introduced and will be
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implemented throughout the GL department substituting the old GL1 project database and the
GL2 lessons learned knowledge database. The new project database is a best practice developed
at the Steam division at SIT (henceforth referred to as SU). The project database gathers project
specific information into one single database, hence reducing the number of tools used for
managing projects and storing project specific information. With the information gathered in
one place the database will also simplify the compilation of project reports and reduce the
workload for project managers. The database will in this way facilitate the project managers in
their daily work while providing management with a simple tool for updating themselves on
project progress - or controlling it. The project database will further facilitate project managers
by enabling them to conduct quality gates directly in the project database and thus eliminating
the manual entries they previously had to perform. Further exploration of the project database
will follow in the IP Project Database chapter 4.9.3 below.
The intentions of having all GL projects available in the new project database by June 2010 have
appeared to be too optimistic. As a first step of the database implementation 11 projects run by
the former GL1 department will be entered into the database. These projects are expected to be
inserted into the database for the project review sessions held in June 2010. Among the 11
projects, five are projects that need to be transferred from the old GL1 project database while
the remaining 6 are newer GL1 projects not yet present in the GL1 project database. How
projects will be transferred from the former GL1 project database to the new GL project
database is currently undecided; either the project managers will enter the information
themselves, a hired consultant will do it for them or a software will be built for making the
transfer automated.
4.9.3 The IP project database
The IP project database is a combined project management and reporting tool that has been
used within the SU department at SIT for almost two years. The existing project database is
currently being developed and adapted by Boris Sipachev, the originator of the project
database, to fit the needs of the IP division. The modified project database will be implemented
throughout the IP organization at Siemens. The front-end project database27 is almost fully
implemented at SIT (having some minor improvements and modifications on its way) while the
back-end database is implemented to a less extent. The back-end database is up and running
but its design and the provided functionalities are still under development. Improvements are
however continuously being made and will continue for a few months.
One of the objectives of the implementation of the SU project database is to reduce the
separate report generation needed by project managers today and thus enable project
managers to fully focus on managing their projects. The system is also a report generating tool
for management, enabling management to look at the project data in a more detailed and
adaptable way than previously. The system enables management to use the back-end database
27

The front-end project database is actually not a database but rather a user interface connected to the
database which stores the actual data. The real database also has the back-end database connected to it,
which also is a user interface.
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to automatically generate the required reports when necessary. For this to be meaningful
however, project managers are required to insert and update the required project information
in the project database continuously. While all project managers and commercial project
managers have access to the project database, only the project manager involved with a certain
project, and the ones granted access by this project manager, have editorial rights for the
project in question. With the project manager being the outmost responsible for every project it
is up to him or her to ensure that the project information and figures are up to date in the
system. To ensure that information is up to date project managers monthly have to make a
project release in the system. While this contradicts the objective of eliminating project
managers involvement in the report generation it is currently needed to ensure that project
information is up to date and relevant for management to look at. With the functionalities of
conducting quality gates, updating and reviewing risks, inserting and updating lessons learned,
and keeping track of important project dates available directly in the project database, among
other features, the project database provides a powerful tool for managing projects; while
simplifying the project manager’s daily operations and tasks.
A useful management feature of the front-end database report generation tool is the project
status described in colors and arrows in the executive summary section of the generated project
reports. With these visualized and apparent indications of project status and progress,
management can reduce the number of projects that need to be reviewed more closely at the
quarterly project review meetings in a simple way; leaving out healthy projects that are of less
to no need to be reviewed.
The project database is currently compatible with the Clamato tool (a tool for handling claims
used at some sites within IP), Internal Order Book system (IOB; a tool for project handover from
sales to execution) and excel; making it possible to automatically import information entered in
these systems into the project database. Future compatibility plans include making the project
database compatible with the newly implemented SAP version Atlas. This would further reduce
any duplicate work required by project managers today. When this compatibility can be
expected to be implemented is today unknown and largely depending on when, and if, all sites
within IP will implement the Atlas version of SAP as their ERP (Enterprise Resource Planning)
system, which is the plan today. See Figure 27 for elements incorporated in the PDB.
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Figure 27. Description of the PDB.

4.9.3.1 The Lessons Learned module
With the IP project database a structured tool for collecting lessons learned is provided the
project managers. The rationale behind the lessons learned tool is to ensure that systematic
mistakes are not repeated within the organization. Experienced issues are to be inserted upon
occurrence. The lessons learned process will continuously be performed by the lessons learned
coordinator. Today the lessons learned coordinator perform a monthly review of the lessons
learned items and coordinates the lessons learned issues to the department or process owner
responsible for the area in question. The appointed department or person is responsible for
finding and implementing a solution to the issues experienced. (Sipachev, 2010)

Figure 28. Lessons learned module within PDB.

The lessons learned module enables project managers to enter an experienced issue or lesson
learned into the project database through the user interface described in Figure 28. As depicted
in Figure 28, project managers describe the experienced issue and what impact it had on the
project in the lessons learned module. The project managers are also able to suggest a solution
to the issue and how it is to be avoided in the future. Further, project managers have the
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possibility to upload and attach documents to the lessons learned item. These documents aim at
further explaining the context and enable the reader to get a better understanding of the issue
at hand. To be able to direct the lessons learned item to the appropriate department or person
the project manager will have to assign a responsible department or person to the issue
experienced. When all information is entered, including some date and reference information,
the lessons learned item information is sent automatically to the identified responsible
department or person by pressing the “Send Lesson to Responsible” button. By saving the lesson
learned in the lessons learned module it is also stored in the back-end database where the
lessons learned coordinator can access the inserted items to perform the lessons learned
process (described in chapter 4.6.3 – The new IP lessons learned process). If no responsible
person or department is known upon entering an experienced lesson learned the lessons
learned process will take care of this issue and returns the lessons learned item to the project
manager who entered the learning for clarification. As actions are implemented in response to
entered lessons learned items the “implemented solution” field, both in the lessons learned
module and in the corresponding back-end database, will be updated with the implemented
solution as well as the progress status of the implementation.
4.9.3.2 Lessons learned in the back-end database
The back-end database stores all lessons learned items experienced and entered by the entire
project portfolio – both from current and previous projects. While the back-end database mainly
is aimed to be a management tool, it also provides an interface for project managers to look at
the accumulated lessons learned gathered by the organization. The lessons learned tool is today
not available for project managers and the lessons learned interface and its functionalities are
still under development. The basic concept of the interface is to enable project managers to
browse through the list of lessons learned as well as search for and sort relevant lessons learned
according to some characteristics. Which these characteristics will be are not fully determined
today but will among others include country of delivery project, delivering organization,
machine type etc. The interface is currently aimed at providing a sorted list of all lessons
learned, including all entered details, in a spreadsheet format that easily can be transformed
into an excel spreadsheet.

Figure 29. The PDB and the LL KDB.
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4.9.4 The lessons learned knowledge database
As described in chapter 4.9.1 - Technical tools before the merger the former GL2 department
had access to a lessons learned knowledge database (henceforth referred to as LL KDB). The
lessons learned initiative within E O OS RE started in 2004 and the LL KDB was created and
implemented by Dietmar Schmitz in March 2009. The LL KDB has since then been utilized for
collecting, storing and disseminating lessons learned within the E O OS RE organization. The
lessons learned tasks and the LL KDB was operated and further development by Dietmar
Schmitz until 2010 when Alexander Bock took over the responsibility as the LL coordinator. The
LL KDB is not actually a real database but rather a web-based SharePoint solution enabling the
users to access, store and manipulate information in documents and spreadsheets. Not being a
relational database, combined with the current properties and design of the system, the LL KDB
does not show the best performance and appear slow to its users. The budget for updating the
current LL KDB to a sufficient level of performance is according to the LL KDB creator around
EUR 70 000; but no funding has been provided for this purpose as of yet. The LL KDB creator
however highlights that a relational database is required to fulfill the performance requirements
of the LL KDB in the long run.
The fundamental concept behind the LL KDB initiative is to collect and disseminate project
experiences and knowledge throughout the organization. This is accomplished by using the LL
KDB as a tool for employees to capture and store experiences and documents concerning
lessons learned, while the system at the same time provides a structured tool for accessing and
disseminating the learnings throughout the organization. The LL KDB’s web-based user interface
(depicted in Figure 30) allows the users to enter a new lesson learned item, upload a report, or
search for lesson learned items and reports within the system. The interface also provides the
user with a news section, an information section on lessons learned present in the system, and a
section providing a number of different templates. Additionally the contact information of the
lessons learned coordinator is provided the users in order to both enable feedback on the LL
KDB and for users to ask questions regarding lessons learned.

Figure 30. LL KDB front page.
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All project members that have attended a lessons learned workshop (see chapter 4.6.2 for
further reading on the lessons learned workshops and the project process practiced at the
former Oil and Gas department at SIT) are granted access to use and insert items into the LL
KDB. The insertion of a new lessons learned item consists of three steps. First the user enters
some project specific information and a title of the lessons learned item. In step two the user
describes what should have happened, what happened, why this happened and what can be
learned from the experience. In this step the user is also provided the opportunity to upload a
document that might provide an increased understanding, or background to the experienced
issue, for the lessons learned coordinator and future readers of the lessons learned item. The
user can now decide to save the lessons learned item for future editing, rendering the entry
status incomplete, or he can check the “Send to LL Coordinator” checkbox and then save the
lessons learned item. The former option stores the incomplete lessons learned item in the
lessons learned memory (instead of the searchable LL KDB) and since the lessons learned item is
not complete it does not get passed along to the LL coordinator. The latter option finalizes the
entry and notifies the LL coordinator about the new entry, enabling the LL coordinator to fill out
the third step. In this step the LL coordinator is responsible for clarifying and ensuring the
quality of the lessons learned item inserted. When the lessons learned item is of satisfactory
quality the LL coordinator adds the lessons learned item to the list of issues to discuss at the
next LL manager meeting. At this meeting the LL coordinator together with the sub segment LL
managers decide what actions need to be taken (if the lessons learned item corresponds to a
need for process improvement) and assign each lessons learned item to one of the sub segment
LL managers. The sub segment LL manager then delegates the responsibility to resolve the
experienced issue and prevent the problems from occurring again to the suitable person or
department. The sub segment LL manager is in this way responsible for coordinating the actions
to be taken to follow up and control the progress of the lessons learned item while reporting
back the progress to the LL coordinator who then can update the internal action tracking tool
for the lessons learned items. Once a set of actions regarding a lessons learned item is decided
and a responsible LL manager is assigned (at the LL manager meeting) the LL coordinator
publishes the lessons learned item in the LL KDB. The LL coordinator is in this way the only
person with clearance to insert the lessons learned items into the actual LL KDB database. Many
of the lessons learned items inserted by users as a lessons learned item is however of a project
specific character rather than in need of changed processes and are thus not in need of a
solution. These lessons learned items are not assigned to any LL manager but rather stored as
they are in the searchable LL KDB. Since not all lessons learned items are of a valuable character
for other projects and project members these are discarded after being evaluated by the LL
coordinator in the third step.
As described in chapter 4.6.2 – Lessons learned at GL2, GL2 used to belong to E O OS RE which
applied the same lessons learned process as E O C&S TRB. Figure 31 hence illustrates the E O
C&S TRB lessons learned process used by GL2. (Lessons Learned Process TRB, February 2010)
According to the LL KDB creator the current system for collecting and managing the lessons
learned process and the LL KDB, using two fulltime LL coordinators, is very time consuming. The
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LL KDB creator hence suggests that the lessons learned process should be driven to a greater
extent by the project members themselves; a learning culture is however a prerequisite to
enable this change to occur and have effect.

Figure 31. Lessons learned process at E O C&S TRB.

Apart from collecting and storing lessons learned, the LL KDB also provides an interface for
searching for lessons learned by the organization. The search function includes both a full-text
search function as well as a detailed search function where the user can select a number of
search criteria from drop down lists. The advanced search criteria include choices like product,
location, installation region and supplier. By selecting several of these criteria on the same time
the user can limit his search efforts while increasing the relevance of the result generated by the
search function28. The low performance of the LL KDB is however a problem reducing the
usefulness of the LL KDB’s search-function today.

28

That is provided any relevant data is stored in the database on the time of the search.
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5 Knowledge management - Analysis and discussion
The following chapter contains the analysis of knowledge management at SIT. The analysis is a
comparison between the theoretical findings presented in chapter 3 and the empirical study
described in the previous chapter 4. A discussion concerning the findings made by the analysis is
further continuously integrated with the analysis throughout the chapter.
A general feeling among project managers is that SIT has grown too fast, and that the internal
processes have not kept up with the size of the company. This results in some processes being
obsolete and inadequate for their purpose. The retention of knowledge from more experienced
employees to more junior ones is one issue in particular that needs to be addressed. The need
for knowledge sharing and retention is highlighted by some project managers. The question on
how this should be conducted, while ensuring a relevance of the knowledge shared, is however
an issue in need to be resolved according to most project managers.

5.1 Knowledge management
Siemens is historically regarded as one of the leading knowledge management companies
worldwide and knowledge is according to Siemens (2002, p. 1-1) viewed as “one of Siemens’
most important and valuable assets”. The importance of managing the organizations knowledge
is according to Siemens to ensure that employees can access relevant knowledge promptly and
in the required form. When asked about the importance of knowledge, employees and
management at SIT emphasize the vitality of managing the knowledge within the organization;
especially the collection and handling of learnings and experiences is regarded to be of great
value to the organization. Despite the outspoken importance of knowledge and knowledge
management, from Siemens’ management as well as from the management at SIT, this
importance is not reflected in the daily operations at SIT. The knowledge management tools
available at SIT are to a large extent either insufficient or inadequately practiced. The latter
greatly depends on the available tools not being sufficiently integrated with, or adapted to, the
processes used at SIT. Without adapting and integrating the knowledge management tools with
the organization’s processes and daily operations, the possibility of disseminating knowledge
and best practice throughout the company diminishes. The nonexistent usage of GL1’s
combined project closure and lessons learned meeting (after PM670) is a good example of a
knowledge management forum and tool that is not being practiced. Similarly GL2’s collection of
lessons learned through the two lessons learned workshops become of little use to SIT when the
provided lessons learned knowledge database (LL KDB) is not utilized as a tool for sharing
knowledge and learnings. In GL2’s case an inadequate process together with an insufficient
knowledge management tool, including a lack of education of how to use the tool, reduce the
usage and value of the knowledge sharing tool.
5.1.1 Actions and feedback
During the interviews with the project managers at GL a lack of visible actions and feedback
from improvements, created by knowledge management activities, is highlighted as an issue for
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SIT management to resolve in the future. When the project managers cannot access (for them)
new useful knowledge, distinguish any improvements or receive feedback from the knowledge
management work conducted, they lose faith in the knowledge management activities. Some
project managers at GL expressed their frustration of not seeing any actions or feedback from
lessons learned work conducted within the GL2 department as well as from improvement
suggestions passed on to both GF and the SIT management. The importance of providing
feedback on the outcome and result of knowledge sharing activities is highlighted by both
Gurteen (1999) and Senge et al. (1999). Gurteen (1999) emphasizes the importance of both
anchoring and informing organizational members of the progress and improvements initiated
from knowledge sharing activities. Gurteen (1999) also stresses the importance to help people
see for themselves that knowledge sharing is in their personal interest; resulting in increased
knowledge sharing. Gurteen additionally (1999) argues that organizations and its members
explicitly need to understand that “sharing knowledge is power”29. With the above in mind it is
important for SIT that gathered knowledge leads to action (when appropriate and value adding),
gets retained and disseminated, and generates feedback and information to the organizational
members performing the knowledge management activities. It is also important to disseminate
the experiences and learnings, from specific projects, and to make them available to the whole
organization.
5.1.2 Trust and commitment
Providing feedback on the positive effects of knowledge management activities instills trust
between management and the organization’s members. Since little feedback is provided the
project managers at GL today, the trust towards management is limited regarding the
employees possibility to influence processes and the working conditions. Kleiner & Roth (1997,
p. 176) state: “as trust grows, it creates an environment more conducive to learning – especially
collective learning – because such learning depends on the candid sharing of ideas”. The current
situation at SIT can hence be related to the limited trust and knowledge sharing present today.
The importance of trust as a prerequisite for knowledge sharing meets support by Enkel et al.
(2002) who states that trust is both an output of the knowledge creating process as well as a
moderator for the knowledge creation. 30 Ensuring trust thus enhances the workforce’s
motivation for applying knowledge management tools and processes resulting in increased
sharing and dissemination of valuable knowledge and experiences throughout the organization.
Generating a sense of trust between the project managers and the SIT management is an
important step for the SIT management in order to enhance the knowledge sharing culture
within the organization.
Organizational culture, empowerment, management support and knowledge vision are other
elements enhancing knowledge sharing within an organization through the building of trust and
commitment among the organization’s members. Based on Gibbert et al.’s (2002) and Walsh
and Ungson’s (1991) views of organizational culture, enforcing an open, honest and forgiving
29
30

Replacing the old paradigm of “knowledge is power”.
Knowledge creation is here synonymous with knowledge sharing.
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culture is of importance for SIT in order to achieve a knowledge sharing attitude among the
employees where an increased use of knowledge management tools and knowledge sharing
prevails. A favorable organizational culture instills trust and commitment among the employees
and thus motivates the sharing of knowledge. Introducing an open, honest and forgiving
organizational culture combined with an outspoken and action supported management
emphasis on the value of sharing and recycling knowledge is in this way needed for SIT to
increase the knowledge sharing activities and knowledge focus within the company. By
visualizing the support for knowledge management activities and organizational learning
through actions and real improvements of current processes the SIT management will increase
the trust, commitment and motivation for the employees to gather lessons learned and share
knowledge; generating further improvements of SIT’s operations.
The lack of visible actions and improvements generated by knowledge management activities
today (as perceived by the project managers) is an important issue for the SIT management to
look into. Either the communication of improvements needs to be improved and/or SIT needs to
become better at learning from its mistakes. Becoming a learning organization is essential for
knowledge management activities to be meaningful and create value for the organization.
(Ulrich et al., 1993; Senge et al., 1994; Argyris & Schön, 1996) For SIT to become a successful
learning organization the company needs to establish lucid routines and processes for retaining,
disseminating and recycling the experiences and lessons learned within the organization. A clear
and visualized managerial support, in combination with an organizational culture of continuous
improvement, is further required to achieve efficient use of internal capabilities and knowledge.
Through focusing on knowledge management SIT will be able to truly become a learning
organization. It can however be noted here that becoming a learning organization costs both
time and resources; something that organizations seldom have an abundance of.
5.1.3 Structural capital versus human capital
As previously discussed the use of knowledge management generates major competitive
advantage and increased profitability for companies in the long run. Knowledge management
further enables companies to minimize the risks of losing valuable knowledge at the end of
projects or when people with vital expertise leave the organization. According to Shindler and
Eppler (2003) the latter is especially important in knowledge intensive high-tech industries.
Enhancing the organization’s knowledge-base through organizational learning and knowledge
management is especially important for SIT whose business involves highly technical and
complex areas. Applying knowledge management at SIT would enable the company to develop
and enhance its competitive advantage, increase the organization’s knowledge-base and
improve the profitability through more efficient project execution. With frequent rotations of
personnel internally and over 15 % of the employees having less than 3 years of work
experience within the organization, managing knowledge internally at SIT becomes highly
relevant. Considering employees leaving the company, including the 30-50 employees that retire
each year (or are expected to retire each year over the coming years), and the loss of knowledge
and experiences this potentially leads to, further stress the importance of retaining and sharing
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knowledge within SIT. This is especially important at GL at the moment where a few
knowledgeable project managers just left, or are about to leave, the department on the same
time as other SIT employees are about to be introduced to their new positions as project
manager at GL.
As presented in chapter 3.3 - Knowledge management within the project based organization
enables organizations to reduce the potential loss of knowledge in two ways: by transferring
human capital from one employee to another employee or by converting human capital into
structural capital. Converting human capital into structural capital and organizational knowledge
is a great challenge for SIT. Being a knowledge intensive high-tech company with a considerable
amount of new employees and frequent employee rotations within the organization, SIT needs
to convert human capital into structural capital to reduce the dependence on individual
employees as well as reducing the risk of loosing valuable knowledge when employees decide to
leave the company. Increased structural knowledge also enhances the incorporation of new
employees into SIT’s business, norms and ways of working while making this process easier and
more time and cost efficient. As described by the project managers at GL the introduction of
new project managers is currently conducted in an insufficient and unstructured way. Improving
this process is important both for new project managers as well as for the current ones –
reducing the time and money spent on resolving issues arisen due to an insufficient
introduction. By having considerable parts of the organizations knowledge-base accessible
through the structural capital the adjustments to the new position and role as a project
manager at GL is simplified and made more efficient. The conversion of human capital to
structural capital, together with the transfer of human capital within the organization, is
expected to increase the organizational efficiency and utilization of knowledge held by SIT;
providing a prime reason for implementing knowledge management within the organization.
5.1.4 Management control
The management control currently practiced by the SIT top management, as well as their
superiors, almost entirely focuses on financial aspects of the organization’s business and
operations. The lack of attention to softer aspects of the organization, like knowledge sharing
and the results of knowledge management activities, reduces the likelihood of knowledge
management activities occurring within the organization. The rationale behind the financial
focus, that the actual earnings and cost savings is what counts, overlooks the potential long
term efficiency gains and substantial cost reductions resulting from process improvements and
increased knowledge among the workforce. Enkel et al. (2002) supports this opinion by arguing
the importance of knowledge management in creating long-term competitive advantage. Snider
and Nissen (2003) similarly emphasize the importance of knowledge sharing in order to avoid
“reinventing the wheel” and repeating the “mistakes of the past”, and in this way achieve
sustainable cost reductions resulting from the avoidance of redundant work. Ulrich et al. (1993)
stress the importance for management to visibly commit to the notion of organizational learning
(in this case through the use of knowledge management activities) by incorporating knowledge
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management in the organizational strategy as well as measuring, monitoring, investing,
promoting and giving it a symbolic expression.
5.1.5 Motivation
Insufficient individual motivation to share knowledge is a critical impediment for successful
knowledge management. (Ajmal and Koskinen, 2008) Management at SIT hence needs to ensure
that the employees are sufficiently motivated to gather and share experiences and knowledge.
Introducing an organizational culture focused on continuous learning where the employees’
learnings and experiences leads to improvements of the daily operations will result in an
attitude where employees are motivated and see the use of knowledge sharing within the
organization.
The introduction of a reward system promoting knowledge sharing is an initiative that according
to Gibbert et al. (2002) is expected to enhance the knowledge sharing within an organization.
While a reward system certainly would provide incentive for increased knowledge sharing the
costs and effects of the reward system needs to be considered. A reward system promoting
knowledge sharing can be expected to be of a rather complex nature requiring a lot of input
from many active stakeholders; on the same time the system is expected to increase the
knowledge sharing as well as reducing the not invented here syndrome. The question of how to
design and setup an appropriate reward system enhancing the knowledge sharing within SIT is
absolutely something that can be considered by the SIT management. A more important
question however is the difference in interest for knowledge sharing. While knowledge sharing
almost always is favorable for the organization, this is not always the perception of the
individual organizational members. An example is: a skilled individual who have a lot of
knowledge to share enhances other employees’ capabilities, hence increasing the capabilities of
the organization. On the same time the skilled individual might reduce his own value within the
organization through the knowledge sharing. If the benefits for knowledge sharing are not
perceived sufficient enough in this case little knowledge sharing will occur. The cost of time for
knowledge sharing is another reason for why individuals avoid sharing knowledge.
By visualizing and communicating improvements made, providing feedback on the knowledge
management activities and providing the employees with important learnings that enhance
their daily operations, management can enable the employees to see for themselves that
knowledge sharing is in their personal interest. The situation present at GL2 - where no resulting
improvements are perceived, or feedback received, by the attendees of the lessons learned
workshops – highlights the need for changed management behavior. With no communicated or
perceived value of the conducted lessons learned activities the project mangers lose motivation
to contribute to the sharing of knowledge. Wasting time on something that does not lead to
anything is pointless. Visualizing the value generated by knowledge management activities is in
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this way of importance for motivating the employees at SIT to share knowledge and experiences
throughout the organization.31

5.2 Knowledge creation and organizational learning
The theory states that knowledge in itself cannot be directly managed. With knowledge creation
and the sharing of knowledge being a human function, organizations need to focus on managing
how individuals create and share knowledge. As described earlier the gathering, retention and
sharing of knowledge at SIT is currently being insufficiently conducted. While the individuals
learn from their own experiences little work is done to collect and disseminate these learnings
and knowledge throughout the organization.
For knowledge to be created (and shared) a shared context (ba) and some originating
knowledge assets32 are required as well as a process for the actual knowledge creation (Nonaka
et al., 2000). A shared context for knowledge creation is provided organizational members
through the organizational culture (inducing shared meaning, values and norms), the
organizational structure and both physical and virtual forums. Despite an open, flexible and
supporting organizational culture (that verbally supports knowledge sharing) the lack of actionrelated support from the SIT management does not induce a culture of continuous learning and
knowledge sharing. While the organizational structure at SIT, with a high degree of employee
empowerment, enhances the creation and sharing of knowledge a lack of sufficient forums
reduces it in contrast. Enhancing the action-based support for knowledge creation and
knowledge sharing combined with an enhanced availability of forums aimed at knowledge
creation, is needed for SIT to become a truly learning organization where knowledge creation
and knowledge sharing prevail. For a further discussion of the forums available today see
chapter 5.5 – Knowledge management forums.
With SIT being a successful company in a knowledge intensive industry the knowledge assets
needed as input for the knowledge creating process are present within the organization at SIT.
The perceived importance and utilization of these knowledge assets within the knowledge
creating process is however something SIT needs to address. Nonaka’s33 (1998) SECI model (see
Figure 9) elucidates the need for different approaches and forums when handling the different
types of knowledge assets (i.e. tacit or explicit). The SECI model further illuminates the different
forums and interactions needed for the conversions to take place within the knowledge creating
process. Adapting and employing the available forums at SIT according to the type of knowledge
conversion wanted the management will enable the organization to increase its knowledge
creation and knowledge sharing ability.
While knowledge creation and knowledge sharing increase the human capital within individuals
the essential activity for the knowledge creating company is to make personal knowledge
available to the rest of the organization by transferring human capital between individuals and
31

A view supported by Gurteen (1999).
Firm-specific resources that are indispensible to create value for the firm (Nonaka et al., 2000).
33
Actually: Nonaka, 1991; Nonaka & Takeuchi, 1995; Nonaka. & Konno, 1998; and Nonaka et al., 2000.
32
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converting human capital into structural capital. For SIT, being a knowledge creating company,
the spiraling process of knowledge creation is of vital importance for the continuous learning
and evolution of organizational and individual capabilities. Providing the organizational
members an environment that supports the continuous process of learning, enabling them to
receive and share knowledge efficiently, is hence a critical task for SIT’s management. For
project-based organizations like SIT knowledge management activities further need to be
integrated with the project management process in order for the organization to become a
learning organization - retaining and utilizing knowledge and past experiences.

5.3 The project management process
The interviews with the GL project managers have shown that the project process available in
the VLS is not part of the daily work. The utilization of the process differs between the project
managers but in general the process acts more as somewhere the project managers can find
templates for conducting gates than as a support in the project execution. The main reason for
this is the project manager’s perception that the process does not reflect best practice on how
to execute a project in the best possible way. The process is therefore left unused by the project
managers in their daily routines. The consequence of this is that the instructions on how to
execute a project is not followed completely. One reason for the current situation, where
project managers only use the process for collecting templates, is the design of the
management control system in place at SIT. During the project reviews management conducts
follow up on the gates PM100, PM 600 and PM 670 to see if these are accomplished and these
three gates are therefore the ones project managers perform. The project process used at GL1
and GL2 corresponds to the recommended process in PM@Siemens which is the general way of
conducting delivery projects within Siemens. The project process is similar to the stage gate
process developed by Cooper. The stage gate process uses the gates as quality check points to
ensure desirable progress in the execution; gates are used in the same way by the management
of IP and SIT. The only interest project managers have concerning the project process is to find
the templates for the gates so they have the possibility to perform a gate meeting. The
completion of gates is often carried out only prior to a project review as a result of the follow
up. This phenomenon is consistent with Anthony and Govindarajan’s (2006) conception that
“what is measured gets done”. Anthony and Govindarajan (2006) have created a model that is
useful when deciding what key performance indicator to use and how to set up the
management control system. The model is shown in Figure 32.
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What counts,
gets measured
What gets rewarded,
really counts

Strategy

What gets measured,
gets done

What gets done,
gets rewarded
Figure 32. Management control model by Anthony and Govindarajan (2006).

There are also significant differences between the processes for GL1 and GL2 when it comes to
the amount of information on each level inside the project process. On one hand the process for
GL1 is insufficient since there are gaps in the sub levels with missing instructions and templates,
on the other hand the process for GL2 is perceived as over detailed and too complex which
makes it difficult for project managers to find the information they need at a certain point in
time. The deficient processes are a contributing factor to why project managers see an
improvement need in SIT’s and, in particular, GL’s way of handling knowledge management.
Schindler and Eppler (2003) state that poor enforcement of project process procedures is an
impediment for successful gathering of lessons learned which means that GL should review and
improve the procedures. This is now the case given the reorganization and the harmonization of
GL1’s and GL2’s former processes into one mutual. It is desirable to have an increased lessons
learned focus integrated in the upcoming project management process as a first step of
improving the amount and quality of lessons learned collected and passed along to the
organization from ongoing projects. One of the key reasons listed by Schindler and Eppler (2003)
why lessons learned initiatives fail is a lack of integration of experience-gathering into project
processes. This corresponds well with the current process available at GL1.

5.4 Lessons learned
The IP business unit’s view of lessons learned is that it is a way of receiving input for process
improvements (i.e. business improvements) from experiences. However, the 3i system is based
on improvement suggestions implying these suggestions to be closely related to lessons learned
of a process improving character. Unfortunately neither lessons learned nor the 3i system is
commonly used by the project managers. Instead they turn to the managers of GL1 and GL2 or
to the person directly responsible for the process (i.e. the process owner) if they have any
improvement suggestions. The reason for this is that the project managers perceive that no
action is taken on lessons learned or 3i items combined with a nonfunctioning structure for
managing lessons learned today.
The fact that GL1 has no functional system for handling lessons learned in place and that the
project managers of GL2 never notice any business improvements, or receive any feedback,
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from their lessons learned workshops is an alarming event. Shindler and Eppler (2003) define
lessons learned as experiences which have business relevance for future projects. This means
that GL, and SIT as a company, will lose valuable insights thus affecting the outcome of future
projects. NASA is an excellent example of an organization that has understood the importance
of lessons learned and therefore implements several mechanisms to capture and disseminate
knowledge and experiences from ongoing projects. The consequence of insufficient utilization of
lessons learned is that GL repeats mistakes of the past as well as consumes unnecessary
resources by solving problems that have already been solved previously. Interviewed
employees, from a number of different business areas within SIT, confirm that the current
situation at SIT displays exactly these characteristics. The consequences are that the experiences
and insights created during the project execution never accumulate in the organizational
memory of SIT and for this reason are not transferred to the other sites included in IP. It is only
the individuals of the project team that utilize the created knowledge in future work since the
transformation of individual learning into organizational learning is missing in addition to
inadequate knowledge sharing between for example the project managers at GL. The current
insufficient preservation of knowledge affects the evolution of organizational knowledge and
knowledge in documents and systems since the principal knowledge retention only occurs inside
the individuals and not through knowledge integration.
5.4.1 Insufficient lessons learned collection at GL1
GL1’s intention of having a combined project closure and lessons learned meeting after PM670
is according to Kotnour and Vergopia (2005) an unfavorable method of collecting lessons
learned since it is not as productive as frequent lessons learned gatherings are during the
project execution. In reality these meetings are never carried out which implies that no
collection of lessons learned is performed within GL1. The use of a project close out meeting for
collecting lessons learned can be compared with a lessons learned post-project review
approach. The format of the meeting was intended to be both of process-based (i.e. the
meeting in itself) and document-based character (i.e. the lessons learned report documenting
the outcome of the meeting) but due to the absence of the meeting neither is accomplished. If
the intention is to only collect lessons learned by the creation of a lessons learned report after a
project close out meeting then management must at least perform a follow up to see that the
report is created after each project.
Schindler and Eppler’s (2003) study shows that regular gatherings of lessons learned had
positive impact on the motivation from the project team, enhancing the team member’s
perception of lessons learned as well as the quality of the lessons learned collected. This
elucidates that a modified system for collecting lessons learned at GL1 can improve the
gathering of lessons learned while enhancing the motivation for performing lessons learned
activities. The projects within GL stretch over a long period of time which is an additional reason
to perform the collection of lessons learned continuously. Important experiences can be
forgotten due to a large time delay if the lessons learned meeting is performed after FAC
(PM670). The project managers share Schindler and Eppler’s (2003) perception of difficulties in
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assembling the project team once the project is terminated and the team members have
reconfigured to other projects. Frequently performed lessons learned reviews also reduce the
risk of only creating lessons learned about recent events or of problems that caused the most
trouble in the project according to Kotnour and Vergopia (2005). GL1 should therefore abandon
the use of a post-project review meeting as a way of collecting lessons learned and instead
adopt a continuous lessons learned gathering during the project life-cycle. Introducing lessons
learned workshops at key milestones of the project, similar to the approach used at GL2, is a
first step in the adjustment to continuous lessons learned assembling.
5.4.2 Workshops – a way of collecting lessons learned at GL2
Unlike GL1’s intention of having a lessons learned post-project review meeting GL2 has
performed two lessons learned workshops during each project (i.e. after ExWork (PM300) and
after PAC (PM650)) as an attempt to assimilate lessons learned to the organization. By having
two workshops during the project execution GL2 has taken a step further than GL1 when it
comes to implementing a continuous gathering of experiences and lessons learned. Still this
approach is not in line with Schindler and Eppler’s (2003) recommendation concerning the
continuous capturing of the most important project experiences in conjunction with important
milestones. This means that there is room for further improvements of GL2’s lessons learned
approach as the regularity and frequency of the lessons learned collection is one of the key
success factors for a well-functioning lessons learned setup.
The lessons learned workshops present at GL2 is led by an external Siemens employee,
belonging to E O C&S TRB, which corresponds to Schindler and Eppler’s (2003) opinion that
using a neutral moderator is a favorable way of conducting lessons learned workshops.
Schindler and Eppler (2003) even consider the use of an external and neutral moderator as a key
success factor for successful lessons learned initiatives. Although the moderator is perceived
competent and skilled by the participants the use of an internal moderator from SIT should be
preferred. An internal person is more familiar with the business and is able to perform the
workshop on the native tongue. The documentation and dissemination of the lessons learned
report should however always be performed in English since English is the global language of
Siemens. In addition an internal person, with the assistance of the project team, is more likely to
be able to provide an extensive descriptive context of the lessons learned compared to an
external moderator. The retention of lessons learned by writing lessons learned reports and
then saving them in the LL KDB is a similar approach to the use of micro articles for documenting
project experiences. However, the content of the reports is not described in the same informal
way as in the micro articles. Both the lessons learned reports and micro articles need to include
the learning context of the experience otherwise they will have little value to the organization.
The lack of context in compiled lessons learned is mentioned by Schindler and Eppler (2003) as
an impediment for the reuse of assimilated knowledge in an organization. This impediment is
the main reason for why an internal moderator should be used at the lessons learned
workshops.
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5.4.3 Perceived action of a lessons learned item
All the project managers who have participated at a lessons learned workshop have a positive
perception of the format but raised question marks regarding the outcome of the workshop
since they have not received any feedback on the experiences discussed and lessons learned
items generated during the workshops. This problem is something the new IP lessons learned
process must address. A feedback loop of this kind is however something that is missing in the
present version of the IP lessons learned process under development. Therefore the lessons
learned coordinator together with the lessons learned managers should analyze the current
process. While doing the analysis notice should be taken to the opinions of the project
managers presented in this report. The general notion was that the problem of not receiving any
information regarding the status or progress of a lessons learned item affected the project
managers’ perception of and motivation for lessons learned activities in a negative manner.
Without any visible effects or feedback the lessons learned activities are perceived as a waste of
time. The GL1 project managers stated that this was a major reason for why the intended
lessons learned activities where not carried out. With this in mind the future IP lessons learned
process must provide feedback on the progress of process specific improvements to the
initiators together with everyone affected by the change. Integrating a feedback loop in the new
IP lessons learned process is hence a necessity.
As mentioned in chapter 4.6.1 – Lessons learned at GL1, time is a scarce resource for project
managers and there are according to the project managers “more important things on their
agenda” than lessons learned activities. While the project managers are right about the
importance of many project related tasks setting aside a few minutes a day to knowledge
sharing activities is not unfeasible. By dedicating time for knowledge sharing activities
management enables an increase in lessons learned activities and knowledge sharing. The “no
time” argument for avoiding lessons learned activities, put forth by some project managers,
should further be regarded with some skepticism due to their own lack of interest in the lessons
learned activities.
5.4.4

Change in organizational culture is a condition for improving the retention
and utilization of lessons learned
The insufficient gathering of lessons learned at GL1 is partially a consequence of the project
manager’s extensive workload which leads to the down-prioritization of the intended lessons
learned activities. This fact coincides with GAO’s study conducted at NASA that illuminates a lack
of time to share knowledge as a barrier for successful lessons learned. Schindler and Eppler
(2003) similarly elucidate the problem with high time pressure towards the end of a project
where new tasks await the dissolving project team. The latter is particularly consistent with the
project managers’ view regarding difficulties in having a lessons learned meeting after FAC, as is
the case for the GL1 projects, since everyone from the project team is occupied with new
assignments on other projects. Time should hereby be reserved in every project for knowledge
sharing to the rest of the organization through lessons learned. Performing lessons learned
activities should not be perceived as additional workload, but instead becoming a natural part of
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the daily work. However, management at SIT should be aware of the high probability that the
time restrains might be an evasive answer from the project managers on why the lessons
learned are not performed as intended. If management were to introduce a measure for
controlling lessons learned activities the result should improve in accordance with Anthony and
Govindarajan’s (2006) perception that what is measured gets done. The institution of additional
control measures is on the other hand a deficient approach since it only increases the
bureaucracy within the organization which in turn enlarges the administrative workload for the
project managers. Instead the center of attention should be on altering the perception of
lessons learned and the organizational culture within SIT and introduce lessons learned as a
reoccurring event in the daily business. If lessons learned are successfully incorporated into the
organizational culture of SIT the resistance for sharing knowledge will overturn and become a
natural part of the business; this since the organizational culture is reflected in the behavior of
the organization’s members according to Eager et al. (2008). Davenport and Prusak (1998) state
that management support is a prerequisite for successful knowledge management and should
therefore be taken into account when trying to implement a learning organization. This is
evident at GL1 where one of the reasons for the infrequent performance of lessons learned
activities, according to the project managers, is that lessons learned activities have not been
prioritized by management.
5.4.5 The creation of a continuous learning organization
Since SIT has a history of repeating mistakes and not taking care of improvement needs, the
introduction of the lessons learned process within IP is both favorable and appropriate. The
expectation is that the process will produce actions on improvement issues ensuring that
solutions are designed and implemented correcting the identified problems. If people at SIT
notice the effects lessons learned activities can have, this will contribute to the perception and
understanding of the importance of continuous improvement and lessons learned. This insight is
shared by GAO (2002) who points out the perception that there is no benefit from lessons
learned among project members as one of the crucial barriers to overcome for implementing a
successful lessons learned system.
By implementing lessons learned as a regular part of the project execution the possibility of
creating a continuously learning organization increases. Up until today, learning has only
occurred on an individual basis where the employees at SIT develop their own knowledge
through the experiences and insights assimilated from their daily work. By utilizing and
disseminating the individual knowledge SIT would facilitate organizational learning and increase
the organizational memory. This corresponds with Simons’ (1991 cited in Grant, 1996, p. 112)
view of organizational learning stating that while “all learning takes place inside the individual
human heads an organization only learns from its members”34. The essential purpose of the
lessons learned process is to achieve organizational learning and implement a knowledge
management system designed to facilitate and encourage continuous improvements within the
organization.
34

Or by the incorporation of individuals’ knowledge from outside the organization.
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5.4.6 The combined lessons learned process for IP
As mentioned the IP lessons learned process, which is under development, lacks feedback to the
initiator. Communication of the lessons learned progress to the organization is also missing
which indicates inadequate knowledge sharing of the lessons learned inputs. The structure of
the new lessons learned process will hence not address two of the problems that exist today at
GL and SIT.
The initial steps of the process consist of identifying a lessons learned and insert the lessons
learned in the project database. If the lessons learned item is not clearly defined or responsible
department not specified the lessons learned coordinator will return the lessons learned item to
the project manager responsible for the insertion. The current process does not consider the
fact that the project managers may not know whom to address the item to. The project
managers are most likely to fill in this data in the lessons learned description form, inside the
project database, if it is known to them. By only receiving a clarification request the project
manager’s tendency of sharing experiences and insights run the risk of decreasing in the future
as it may seem too bureaucratic and complicated to insert lessons learned items into the
system.
The IP lessons learned process is today designed so the lessons learned coordinator is the first
person to handle the lessons learned items before distributing them to the correct lessons
learned manager. This means that all lessons learned entries from IP passes through the
coordinator before reaching the lessons learned managers. The lessons learned process thus
holds an unwanted bottleneck in form of the coordinator.
5.4.7 Process versus project specific knowledge
The upcoming IP lessons learned process is primarily designed for process improvements. Focus
is mainly on implementing business improvements which includes optimizing processes and
workflows as well as activities related to cost saving programs which is a form of organizational
learning. However, the process does not address how IP should handle knowledge of project
specified character. During a project the project team creates and assembles a lot of experience
and insights which together form valuable knowledge, of specific nature, related to each
project’s scope. For the project managers at GL this includes knowledge about different types of
gas turbines, sub systems and equipment, regions and countries, as well as customers and
suppliers. Knowledge of this kind is most often retained as human capital inside of the
individuals at SIT since there is no system or process in place for transforming the human capital
inside the people into explicit knowledge and structural capital. Thereby the interaction process
between tacit and explicit knowledge, that together constitute knowledge creation according to
Nonaka35, is insufficient at SIT. The consequences are that SIT becomes dependent on the
individuals as they posses most of the intangible assets of the company in the form of human
capital. This is a risk for GL as a couple of the project managers with extensive experience are
35

Actually: Nonaka (1991), Nonaka and Takeuchi (1995), Nonaka and Konno (1998) and Nonaka et al.
(2000).
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leaving the department at the moment and also for SIT since a large number of employees have
recently been hired and have not gathered a vast amount of experience and knowledge yet.
As well as generating process improvements the intention of the lessons learned knowledge
database (LL KDB) used at E O C&S TRB is to provide a structured knowledge repository of
explicit knowledge. The lessons learned workshops acted as the knowledge creating process of
transforming tacit and explicit knowledge contained within the project team into explicit
knowledge available to the organization as structural capital. The lessons learned workshops
together with the LL KDB hereby represent a lessons learned system designed for preserving,
disseminating and reusing knowledge and experiences. It coincides to a great extent with the
generic lessons learned process of NASA presented by GAO. The LL KDB is designed to handle
both process specific knowledge and project specific knowledge. The retention of project
specific knowledge increases the organization’s memory and knowledge-base if it is reused
correctly. The problem with the LL KDB is the dissemination and reuse of the stored knowledge.
Since nobody at GL has used the SharePoint database the collected lessons learned of project
specific character is forgotten inside the database because the use of the database is not
incorporated into the daily activities of the project team. Although the LL KDB is not wellfunctioning at the moment it provides a way of collecting and preserving knowledge for future
use which increases Siemens competitive advantages when applied correctly.
The transformation and preservation of project specific knowledge from human capital into
structural capital should form an essential part in a knowledge management concept like lessons
learned in a project environment. By integrating the experiences and insights from previous
projects into the structural capital of SIT, the knowledge is preserved over time, hence reducing
the risk that the explicit knowledge is lost if an employee decides to leave the company. This
means that SIT becomes less dependent on experienced employees. The introduction of the
PDB at GL incorporates an interface for the project managers to use for submitting lessons
learned into the IP lessons learned process through the lessons learned module inside the PDB.
The lessons learned module, within the PDB available to the project managers today, is only
designed for submitting lessons learned into the IP lessons learned process; not a tool for the
project managers to update themselves on insights and experiences generated by previous
projects. It would be favorable if the lessons learned module could provide a knowledge
repository in addition to being a reporting tool of lessons learned items. In this way the project
managers would easily be able to access project specific knowledge through the PDB in the
same way as the LL KDB was designed for. This in turn could have a positive impact on the
project execution. While the IP business unit is implementing the PDB and the IP lessons learned
process at the different sites around the world (e.g. SIT and Finspång) another lessons learned
focused initiative (ELLI) is being discussed at Energy level. This initiative is based on the LL KDB
and lessons learned process used within E O C&S TRB. This means that in the imminent time the
IP lessons learned process will be implemented at SIT but there is a possibility that the ELLI will
replace the IP lessons learned process in the future.
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5.4.8 Reuse of lessons learned in projects
A contributing factor to project managers’ notion that lessons learned have no effect on the
organization is that the project process lacks input from previous projects. There is currently no
structured way of using experiences and insights that people within SIT have accumulated over
the years. This is unless the project members of a specific project possess applicable knowledge
to the project at hand or have the right connections to retrieve the needed knowledge from
other colleagues. One expression of this is the non existing recycling of experiences and insights
from previous projects currently present in the project process.
There is currently no available practice for how project specific knowledge inputs could be
gathered and recycled by the project team at the project start-up; to be used for improving the
project execution. Instead the common practice today is to reinvent the wheel which potentially
means repeating the same mistakes made by a previous project team. A solution to this problem
would be to clarify in the process instructions that learnings and experiences from past projects,
relating to the current project, should be examined by the project team. This task can favorably
be performed at the project opening & clarification phase when the project team discusses the
conditions of the project as well as at any time during the project execution when there is a
possibility to improve or simplify the work. Having this kind of knowledge available in the
structural capital of the organization clearly would benefit the project execution as long as the
knowledge is recycled and utilized by the project team on a regular basis.

5.5 Knowledge management forums
The situation with insufficient forums for knowledge sharing, as highlighted by the project
managers at GL, is an area the SIT management really needs to look into. Without sufficient
structured forums aimed at knowledge creation and knowledge sharing the ability to learn from
previous mistakes and experiences is limited. This importance of forums providing a shared
context for knowledge creation is supported by Nonaka (2000) as well as by Pan & Leidner
(2003); the latter promoting the structural support (i.e. physical and virtual forums) for
enhanced knowledge sharing through the use of communities of practice. Different forums,
aimed at the different conversion phases of the knowledge creating process (as highlighted by
Nonaka (2000)), is also a forum characteristic currently in deficit at SIT.
5.5.1 Project manager breakfast
The only structured forum available today facilitating knowledge sharing between project
managers at SIT is the project manager breakfasts. This forum enables the project managers to
share personal knowledge and create a common understanding; hence fulfilling the act of
socialization by converting tacit knowledge within one employee to tacit knowledge within
another. The project management breakfasts thus enable knowledge, experiences, mental
models and best practices to be shared. The common understanding between the individuals
then has the ability to enable the transformation of tacit knowledge into explicit knowledge that
can be understood by others. The project manager breakfasts thus have a great potential for
converting tacit knowledge into expressible explicit knowledge that can be retained and
disseminated throughout the organization. The gathering of explicit knowledge and
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disseminating it to the rest of the organization is done through the combination phase of the
knowledge creating process which is currently not a part of the project manager breakfasts. The
project manager breakfasts however enable the sharing of explicit knowledge stored in the
individuals’ minds; hence disseminating knowledge of a project specific character between
project managers attending the breakfasts. Besides being a forum for knowledge sharing the
project manager breakfasts also act as a community of practice (i.e. a form of knowledge
network - as discussed by Alavi & Leidner (2001, p. 114)) bringing likeminded together. By
meeting once a month the project managers at one department get to know project managers
at other departments; people that can be consulted and shared knowledge with in the future.
5.5.2 GL-GF meeting
While the project manager breakfasts enable knowledge sharing between project managers
throughout SIT the GL-GF meetings enable knowledge sharing between the GL project managers
and the sales representatives within GF. With the current low involvement from project
managers in the Acquisition phase of the projects providing feedback on contracts is of vital
importance for improving the contracts, the project execution and to avoid repeating the
mistakes of the past. Through the GL-GF meeting experiences and learnings can be
communicated to the sales representatives at GF on the same time as a discussion of possible
solutions is enabled. While topics and issues are discussed at these meetings, enabling the
socialization conversion to provide a common understanding, a true common understanding
might never really be reached. With different agendas and views on the topics discussed (hence
not a fully shared context) it is a challenging task to create this common understanding. To really
provide value the discussed topics and issues need to be assigned actionable solutions (when
applicable) and a responsible person assigned to ensure that the issues results in improvement
implementations. A deficit with these meetings today is the lack of actions and responsibilities
generated. Following up previous issues in the beginning of every meeting would ensure that
the attendees are updated on the effects of the meetings as well as of improvements made.
Having this update/recap from the previous meeting enhances the motivation, among the
responsible persons, for resolving the issues assigned to the next meeting. Besides directly
improving the project execution within SIT the GL-GF meeting also increases the common
understanding shared by the project managers at GL and the sales representatives at GF leading
to an enhanced communication, increased knowledge sharing and thus further enhanced
project efficiency.
In addition to the GL-GF meetings the project managers at GL highlights a wish for taking part in
the Acquisition phase of the projects. Participation in this phase would enable a proactive
approach for managing projects and thus reduce the amount of issues experienced during the
execution phase of the project. The participation would also increase the common
understanding between the project managers and the sales force which would enhance the
ability for efficient co-operation between the GL and GF departments. The downside with
involving the project managers in the acquisition phase of a project is that it consumes valuable
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time from the execution of other projects. The opportunities for saving time due to the
involvement however counterbalance and outweigh the former.
5.5.3 Department meetings and forums at GL
As discussed above there is a deficiency of structured forums for knowledge creation and
knowledge sharing within the GL department. The knowledge sharing that currently occurs
within GL is solely conducted through unstructured face to face meetings during the coffee
breaks or by asking a colleague for advice. While this is a good complement for knowledge
sharing and knowledge creation (enabling the creation and sharing of shared mental models,
perspectives and beliefs through Nonaka’s (2000) socialization conversion) structured forums
are needed to efficiently create and share knowledge throughout the entire GL department.
The GL meeting is one forum available for knowledge sharing today. The current structure of the
meeting however makes it more of an informative meeting than enabling and promoting
knowledge sharing. With the large size of the GL meeting (up to 30 attendees) the possibility to
run an informative meeting combined with knowledge sharing is largely decreased. The
suggested introduction of a speaker presenting a learning or relevant topic of interest to the
project managers, followed by a discussion on the area of attention, is a step in the right
direction for increasing the meeting’s ability for knowledge sharing. The large size of the
meeting however decreases the project managers’ perceived value of the following discussion;
elucidating a need for a forum enabling smaller group discussion on relevant topics of interest. A
separate meeting with only the project managers within GL (16 in total) is a suggested solution
(by the project managers) for increasing the knowledge sharing. Smaller group meetings would
also enable project managers to bring up and discuss current issues and problems within ones
projects while the other project managers might attain valuable learnings for future projects.
While 16 attendees still might be a too large of a group, dividing the project managers in two
groups (with rotating membership) is a possibility that still would enable the project managers
to get a better view of the knowledge expertise of the other project managers. Mapping out the
knowledge-base within GL is a great enhancer enabling the project managers to find the
knowledge required when needed (that is if the knowledge is present within GL); something of
great importance according to both Siemens (2002) themselves and Enkel et al. (2002). A
monthly lunch meeting, as suggested by some project managers, would also facilitate the
knowledge sharing and knowledge mapping in a similar way; the difference being that these
meetings are conducted over a lunch.
5.5.4 Project review meeting
While the project review meetings might be seen as a forum for knowledge creation and
knowledge sharing, it is today considered to be more of an informative meeting for
management; controlling the status of the projects’ progress. With the separate conditions for
the GL1 and GL2 groups the use of these forums for knowledge sharing differs. While the project
managers at GL1 merely have time to inform management about the financial status of the
projects the GL2 project managers currently have the opportunity to discuss issues and
problems regarding the projects with the SIT management. The project review meetings can
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thus act as a knowledge sharing forum for the GL2 project managers. The inconsistency of the
attending management representatives however decreases the usefulness of these meetings as
knowledge sharing forums. Additionally the fact that only a few of the representatives have
made themselves familiar with the projects to be presented further decreases the forum’s value
for knowledge sharing. The large amount of projects to be reviewed at the same time might be a
reason for this seemingly apparent low priority from management; combined with
management’s view of the project reviews as status (i.e. financial status) updates of the projects
rather than knowledge sharing forums. The upcoming changes in how the project reviews are
conducted will both reduce the amount of projects that will actually be reviewed at these
meetings as well as the time spent reviewing each project. The possibility for knowledge sharing
at this forum will thus be further reduced in the future. Eliminating healthy projects from the
project review meetings is something that is supported by the project managers at GL. The
possibility to request an additional problem project meeting, to discuss issues and problems for
especially problematic projects, in connection to the project review meetings is a good forum
for resolving larger issues while management gets updated on urgent issues and experiences.
5.5.5 Steering group meeting
In contrast with the deficiencies of the project review meetings the project managers highlight a
need and wish for a monthly or quarterly steering group meeting where issues and problems at
hand can be discussed with people having relevant knowledge for enhancing and solving the
situation. These meetings would only be attended when the need for it occurs. Having a
meeting of this kind would enable knowledge sharing between the attendees, thus improving
the knowledge and ability of the project managers attending, while the issues at hand get
resolved. On the same time the steering group gets an insight in the current issues at hand
within the GL department. The latter would also enable the GL head to have a better view of
which areas to focus on when inviting relevant individuals to present experiences and learning
at the improved form of the GL meetings.
5.5.6 External knowledge sharing workshop
An external knowledge sharing workshop was another possible forum for knowledge sharing
suggested by the project managers. These workshops would occur once or twice per year and
involve a half or full day knowledge sharing workshop at an external location. While these
workshops would certainly be a good forum for knowledge sharing and knowledge creation a
prerequisite is that they are thoroughly planned and structured; involving unstructured
knowledge sharing parts of the workshop is however not something that should be left out
entirely. These workshops would enable human capital present within one project manager to
transcend into the human capital of the others; it would also enable human capital to be
converted into structural capital available for the entire GL (and SIT) organization. With the
project manager’s scarce resource of time the frequency and duration of these workshops is a
critical issue that needs be looked into when introducing the workshops into the organization’s
knowledge management process.
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5.6 Communities of practice
The project manager breakfast is in the previous section discussed to be a form of community of
practice. This conception finds support in Wenger et al. (2002), stating that a community of
practice is a group of people, sharing an interest or set of issues, that through ongoing
interactions deepen the understanding and expertise within this area. With literature
(Davenport and Probst; Wenger, 1991, cited in Hemmasi & Csanda, 2006) and research
suggesting communities of practice to be the primary agent enabling knowledge sharing and
promoting organizational learning through knowledge sharing applying communities of practice
within SIT is of vital importance. The (1) knowledge area of project management together with
the (2) project managers at SIT and their (3) practiced project management correspond to the
three fundamental elements composing a community of practice as described by Wenger et al.
(2002). The project manager breakfasts hence provide a shared context (ba) and knowledge
space enhancing the knowledge sharing between individuals. Developing and supporting
communities of practice within SIT is an essential task for management in creating a learning
organization where knowledge is retained, disseminated and utilized throughout the
organization. To simplify and enhance the communities of practice a number of technical tools
can be utilized (e.g. intranet solutions, knowledge directories and online communities).
Providing the community of practice’s both physical and virtual forums, such as knowledge
directories and online forums where informal communication about practical expertise,
specialist skills and intuitive knowledge can be shared, is a way to achieve effective and efficient
knowledge sharing; while further enhancing the organizational learning36. One should however
remember that it is the actual users of the technical tools and community of practice that
provide the real value for the organization; introducing some kind of reward system and
visualizing the personal benefits of sharing knowledge could hence provide incentives for
increased and enhanced knowledge sharing and active participation in the community of
practice.
As described providing the project manager community of practice with technical knowledge
sharing enhancers like an online forum and a knowledge repository, where knowledge and
experiences can be retained and searched for, together with a pronounced support from
management would enable an increased level of knowledge sharing within the community. The
project manager community could then act as a best practice example for the rest of the
organization on how knowledge sharing should be conducted across departmental borders
within SIT. While tacit and explicit knowledge is currently converted and shared at the project
manager breakfasts the collection and retention of human capital (i.e. tacit and explicit
knowledge) into structural capital is not performed today. Retaining human capital and
converting it into structural capital is vital to secure the organization’s knowledge-base while
enhancing the organization’s ability to disseminate and utilize its own knowledge-base; thus
36

The ShareNet system developed and introduced by Siemens Information & Communication Network
(ICN) is a great example of a community of practice, supported by information technology, acting as a
global knowledge management network enhancing and simplifying knowledge sharing (for further reading
on ShareNet see Appendix F).
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avoiding reinventing the wheel and repeating the mistakes of the past. Knowledge, experiences
and best practices should hence be articulated into explicit knowledge when feasible and stored
into the same knowledge repository as used for storing the knowledge and experiences
generated from lessons learned activities. The lessons learned manager, or a person with a
similar role, could also be present to gather, compile and insert knowledge and learnings into
the knowledge repository at or after the project manager breakfasts.

5.7 Technical tools facilitating the project managers’ work
The technical tools (i.e. the intranets and the project database) used at GL1 before the
reorganization were all of an information or reporting character. The tools were used to either
share information or update the management on project progress. The project access database
was also utilized by some project managers in their daily work. In accordance with the former
there were no knowledge sharing tools available at GL1 prior to the reorganization.
As for GL2 the intranets were the same as for GL1 (providing only information) while a lessons
learned knowledge database (LL KDB) provided a tool for knowledge sharing between the
project managers at GL2; as well as between all project managers having access to the LL KDB at
different Siemens sites. Despite the available LL KDB tool no project managers at GL2 had ever
used it; the tool hence did not provide any value for the GL2 project managers or SIT. Without
being incorporated in the project process of GL2 the utilization of the LL KDB never really
commenced. A lack of education and no perceived usefulness of the tool in the project
manager’s daily work were highlighted as reasons for not using the LL KDB.
As the new GL department was formed the former SU project database (PDB) was introduced as
a technical tool for managing projects as well as handling the gathering, retention and
dissemination of learnings and experiences throughout the GL organization. With the back-end
database a future tool for sharing explicit knowledge was also presented to the GL department;
this back-end database is however not accessible for the project managers at this time.
5.7.1 The lessons learned knowledge database
As described in chapter 4.6.2, learnings and experiences gathered during the lessons learned
workshops were inserted into the LL KDB by the moderator of the workshop. In addition the
project members that had attended a workshop were enabled to insert learnings and
experiences into the LL KDB. The later was never performed at GL2 due to its nonexistent usage
of the LL KDB. The rationale behind the LL KDB (as discussed in chapter 5.4.7 - Process versus
project specific knowledge) is really good, providing a structured way for handling both project
specific and process specific knowledge as well as providing a structured knowledge repository
of explicit knowledge; the latter corresponding well with Alavi & Leidner’s (2001) and Gazeau’s
(1998, cited in Alavi & Leidner, 2001) thoughts about knowledge directories. The importance of
information technology in making knowledge available over both time and geographic distances
(as argued by Alavi & Leidner (2001)) is also fulfilled by the LL KDB. The setup of the LL KDB is
however not as favorable as the thoughts behind it. While being an easily accessible tool on the
Energy intranet the SharePoint design of the spreadsheet database gives it a low performance
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level once data start accumulating within the spreadsheets. Even if a sufficient budget was
provided to enhance the performance the switch to a relational database is required for
attaining sufficient performance in the long run. Disregarding the performance level the LL KDB
is really well designed from a usability perspective. The functionalities provided and the multiple
search options (including full text search and searching by a number of categories, either
separate or in conjunction with each other) make it easy for the users to limit and control the hit
list of knowledge items. The search function enables the users to find the relevant knowledge
wanted as long as it is present in the LL KDB. When it comes to entering a new lessons learned
into the LL KDB the interface is straight forward. The opportunity of saving the lessons learned
item (lessons learned item) in the LL KDB memory for future editing, instead of sending it to the
LL coordinator to be finalized and entered into the real LL KDB database right away, is a useful
and appreciated feature as well as the possibility to upload clarifying documents in connection
to the lessons learned item. Having two LL coordinators reviewing and finalizing each entered
lessons learned item (before the appointment of a responsible person for the lessons learned
item and the publication of the lessons learned item in the LL KDB is done) currently provides a
bottleneck for the system. This approach is also very time-consuming according to the LL KDB
creator who suggests a more user driven lessons learned process. To achieve this, a learning
culture is required. Both these viewpoints are valid and should be regarded as improvement
needs by the SIT management.
5.7.2 The project database
The project database (PDB) available at GL after the reorganization is a structured tool for
handling project specific information. The PDB at GL also facilitates the project managers by
integrating a link to the Clamato tool, the IOB system, excel and other Siemens site’s PDB’s.
Information from these systems can hence be automatically retrieved by the PDB. A future link
to ATLAS (the current SAP version at SIT) will further simplify the project manager’s daily work.
The PDB, as described in chapter 4.9.3 - The IP project database, consist of a front-end interface
(generally being referred to as the PDB), a back-end interface (referred to as the back-end
database) and the actual database. The actual database is a relational database storing the data
inserted into the PDB. Among other features the PDB contains a lessons learned module (LL
module) for the insertion of experiences and learnings from the project work. The project
manager can decide who in the project team has the access to enter a lessons learned item
(lessons learned item) into the LL module. Since only the project managers and the commercial
project managers (within the project team) will have access to the PDB the project managers
and the commercial project managers will generally be the only ones with access to enter a
lessons learned item. The insertion of a lessons learned item is a simple and quick process
(previously described in chapter 4.9.3 - The IP project database). The LL module however
contains a dual process making the use if it ambiguous. The user needs to fill in a name or
department (thought to be responsible for the process related to an occurred experience or
issue) and then has the option to send the lessons learned item to this person or department.
On the same time the user entering the lessons learned item needs to save the lessons learned
item in order to pass it along to the LL coordinator (as described by the IP lessons learned
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process). The question of why the email should be sent to the suggested responsible on the
same time as the lessons learned coordinator is responsible for passing out the responsibility for
taking action on the lessons learned item, is unclear and contradicts itself. Having dual processes
doing the same thing complicates the process and increases the likelihood for
misunderstandings and for the matter at hand to get lost in the process. Further discussions on
the IP lessons learned process can be found in chapter 5.4.6.
As for the back-end database the concept is favorable according to Alavi & Leidner (2001) and
Gazeau (1998, cited in Alavi & Leidner, 2001). The issue at hand is however that this knowledge
repository is not available to the project managers at the moment. The back-end database tool
is originally a tool meant for management to extract project information and reports from.
Integrating a searchable knowledge repository tool (like the back-end database) into the PDB
user interface would be a great enhancer for the project managers using the PDB. While being
able to search for lessons learned, doing this in the same tool as the project is managed in is
advantageous compared to the use of two separate tools. The use of the back-end database as a
searchable knowledge repository for the project managers is however of vital importance for
attaining a learning organization with a knowledge sharing culture at SIT and GL. By enabling the
project managers to search the database, previous learnings and experiences can be gathered at
a project startup thus providing the project team valuable knowledge which could have a
positive impact on the project execution.
5.7.3 Reflections on available tools
Out of the three common IT applications used for enhancing knowledge sharing presented by
Alavi & Leidner (2001) none is employed at SIT today. While a knowledge repository is in its
implementation phase through the introduction of the PDB, and its searchable back-end
database under development, neither IT-supported knowledge networks or the coding and
sharing of best practices is conducted in a sufficient manner today. With a new lessons learned
process (the IP lessons learned process) being introduced, together with the LL module of the
PDB, a structured way of coding and sharing knowledge is introduced to the organization. While
the project manager breakfasts are a knowledge network and community of practice no
technological tools are currently available supporting this knowledge sharing community.
Providing an online forum for this network is expected to further enhance the knowledge
sharing within the project management community at SIT.
The purpose and use of the LL KDB and the PDB largely resembles the rationale described by the
RECALL method conducted at NASA (Schindler & Eppler, 2003). As for the PDB the procedure for
capturing and retrieving lessons learned is close to identical with the overall RECALL process.
The procedure connected with the LL KDB is also similar with the addition of the lessons learned
workshops where the moderator collects and enters the learnings into the database.

5.8 Identified areas of success
The modified model for successful knowledge management initiatives, as presented in chapter
3.5 - Key success factors for knowledge management, contains six areas of importance for SIT;
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organizational structure, task, people, technology, organizational environment and culture, and
a viable business case. These factors and how they apply at SIT is analyzed and discussed below.
5.8.1 Organizational Environment and Culture
As highlighted throughout the analysis chapter having an organizational environment and
culture that supports and promotes knowledge sharing is essential for continuous knowledge
creation and knowledge sharing. By creating and sharing knowledge within SIT while learning
from previous mistakes and experiences (on an ongoing basis) the company will become a
learning organization. The current lack of an outspoken knowledge vision and action-based
management support has resulted in an organizational environment where improvement
suggestions and knowledge sharing are viewed as second priority. Despite an open, flexible and
supporting organizational culture the lack of trust and commitment towards knowledge sharing
is low. In order to become a learning organization where knowledge sharing prevail the SIT
management needs to show their commitment to knowledge sharing both verbally and through
actions. Creating a knowledge vision for the company that is disseminated and shared
throughout the organization backed up by management support and visualized actions of
improvements will show the employees at SIT the management’s commitment and belief in
knowledge sharing as a value-adding component of the organization. Together with an honest,
open and forgiving organizational culture (guiding the organizational members to attain a
shared mental model through shared norms and values) SIT can achieve a knowledge sharing
attitude among the employees incorporating an increased use of knowledge management tools
and knowledge sharing. With a knowledge sharing culture in place motivating the employees to
actually share knowledge becomes much easier. In addition management needs to provide time
dedicated for reflection, learning and knowledge sharing. With the above described
organizational culture and environment SIT will be able to become a learning organization
where single loop learning is intertwined with the characteristics of double loop learning, as
discussed by Argyris and Schön (1996).
5.8.2 Organizational structure
Having an organizational structure in place that supports continuous improvements and
knowledge sharing is a prerequisite for SIT to become a learning organization. By providing the
organizational members at SIT both physical and virtual forums for knowledge sharing (e.g.
physical face-to-face meetings, online forums, knowledge directories and communities of
practice) the platform and shared context (ba) for knowledge sharing is in place, thus enabling
knowledge creation and knowledge sharing to take place (Nonaka, 2000). The forums also
enable the encoding of inferences from history into routines, recorded in a (both human and
structural) collective memory. The high degree of empowerment at SIT is a positive factor that
enhances the knowledge sharing ability of the organization through a team-feeling where
employees are motivated, feel a responsibility towards their coworkers and are willing to share
valuable knowledge relevant to colleagues. Making the employees at SIT realize that knowledge
sharing is in their personal interest would result in an attitude where the employees are
motivated to share knowledge. A learning culture, management support, empowerment, and
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visual improvement actions and feedback (on indentified improvement issues) all act as
enhancers for organizational members’ motivation for knowledge sharing; and hence should be
present at SIT to enable knowledge sharing to become a part of the everyday activities. Having a
well thought-out reward system in place that rewards knowledge sharing activities is an
enhancer for the individual motivation for sharing knowledge as well as for organization in
becoming a learning organization.
5.8.3 Task
While the importance of tasks for knowledge sharing might be obvious, integrating the
knowledge sharing tasks into the project management process is essential for learning
organizations. By integrating lessons learned activities in the daily operations of project
execution SIT will increase the organization’s ability for gathering, retaining and disseminating
knowledge within the organization. A prerequisite for the integrated knowledge sharing
activities to take place is that the project process itself is applied within the organization; this is
currently not the case at SIT where neither GL1 nor GL2 have practiced the close out meetings
defined by their project processes. Creating a project process that reflects the desired reality
and fully implementing it is a necessity for making use of the integrated lessons learned
activities. Having a lessons learned process in place that handles both process and project
specific lessons learned as well as initiating necessary improvements, enables the dissemination
of project specific knowledge through the organizational structure and provides feedback to the
lessons learned item initiators, would greatly benefit the knowledge sharing ability of SIT. With
an open, flexible and supporting organizational culture, due to continuous changes of owners
over the years, SIT is accustomed to changes making the implementation of a knowledge sharing
thinking, as well as its continuous improvements on the organization’s operations, both
favorable and feasible. Managing the changes incorporated with the process improvements
resulting from knowledge sharing, is vital to ensure a workforce motivated of continued
knowledge sharing and learning.
5.8.4 People
Knowing that all learning takes place within individuals and with SIT being an actor in a
knowledge-intensive industry managing the organizational members and their knowledge is of
outmost significance to SIT (Simon, 1991, cited in Grant, 1996). In project-based organizations
the team members of particular projects are the main carriers of knowledge and experiences
from the daily work. At SIT this is especially true with its currently limited amount of knowledge
sharing and encoding of human capital into structural capital. The current situation with highly
knowledgeable project managers leaving the GL department stresses the importance of
managing and extracting the knowledge stored within the individuals before their knowledge is
no longer available to the organization. Motivating the organization’s individuals to commit to
SIT and to knowledge sharing requires management to provide a favorable organizational
culture, a positive work environment, incentives for performing well, and management
commitment and support for the employees. Empowering the employees is a good way to
provide meaning for and commitment from the organizational members; currently done at SIT.
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An inspiring and captivating leadership also contributes to attaining organizational members
that trust and commit to the organization. Managing the people-side of changes is a really
important aspect for organizations today; especially for learning organizations. Due to its history
SIT is good at managing change and the employees are relatively open and flexible to changes
and improvements. With the people perspective permeating everything an organization does,
having competent and motivated employees with a shared mental model, norms and values
enables organizations to focus their efforts on what matters the most. Hence SIT must focus on
getting commitment for knowledge sharing from its members in order to succeed with any
knowledge sharing initiatives.
5.8.5 Technology
As discussed in chapter 3.5.4, technology is a necessary but not sufficient condition for creating
business benefits and competitive advantage. (Newel et al., 2001) Having an organizational
culture that supports knowledge sharing as well as employees motivated for knowledge sharing
is a prerequisite for technology to provide enhanced value for a knowledge management
initiative. With SIT being a part of the multinational IP business unit it is important to apply
information technology in enabling knowledge management processes to span the entire
organization; both across geographic distances and over time; managing the knowledge
retention and sharing at SIT is however the top priority to focus on for the SIT management.
Having knowledge directories in place where the SIT members can insert, store and acquire
knowledge and learnings from previous projects, enables the retention and reutilization of the
organization’s knowledge-base in future projects. Having a searchable knowledge repository
also retains SIT’s knowledge-base as structural capital, enhancing the availability of valuable
knowledge within the organization. The use of e-mail, intranets and other technical
communication tools for sharing knowledge and best practices encoded in processes, guidelines
etc. enhances both the individual and the organizational capabilities for knowledge sharing. The
implementation and utilization of communities of practice is something SIT needs to increase.
The few communities of practice available at SIT today (e.g. the project manager breakfasts) are
currently not supported by any technical enhancers. Complementing the physical community
forums with virtual forums, such as online forums, communities and knowledge networks,
would enhance the shared context and knowledge sharing between SIT’s organizational
members. By improving the use of technological knowledge sharing enhancers, best practices
can be transferred more efficiently throughout the organization by creating a shared identity
and common knowledge-base. (Enkel et al., 2002)
5.8.6 Viable business case
The final factor of the modified model is not actually a part of the knowledge management
initiative but rather the rationale supporting the implementation of the knowledge
management initiative. Without a viable business case however most knowledge management
initiatives would not even get started. With the SIT management, and its superiors at Siemens
management, apparent financial focus providing a viable business case on the potential and
plausible cost reductions and efficiency gains would enable the attention and support needed to
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initiate and implement a well thought-out knowledge management initiative at SIT. Due to
issues with assigning the root cause for cost reductions and efficiency gains providing a
compelling viable business case might be a challenge. The possible gains for everybody involved
in a knowledge sharing initiative the SIT management should definitely start drawing up a
business case to provide backing for a future full scale implementation of a knowledge
management initiative. Concluding Gibbert et al. (2002) highlight that while implementing and
executing a knowledge management initiative is both expensive and time consuming – so is the
continual effort of rediscovering solutions.
5.8.7 Synthesized areas of success
Instilling an open, honest and forgiving organizational culture combined with an outspoken, and
action supported, management emphasis on the value of sharing and recycling knowledge is of
essential importance for SIT in order to increase the knowledge sharing activities and knowledge
focus within the company. Providing inspiring leadership, employee empowerment together
with a projected knowledge vision further motivates organizational members to commit to
knowledge sharing activities. Feeling commitment and trust for the management while
perceiving knowledge sharing as beneficial inspires employees to go an extra mile to share
knowledge. By providing a supportive organizational structure and integrating knowledge
management activities into the daily operations of the project management improved project
execution is to be expected enhancing the efficiency and profitability of SIT. Managing the
people side of knowledge management improvements and providing information and feedback
is also important for attaining a motivated workforce at SIT; the people being the original
knowledge containers and the foundation of an organization. Providing technological tools
further enhances the knowledge sharing activities leading to an increased organizational
knowledge-base. Concluding, a viable business case is required to justify and warrant the
introduction and implementation of a knowledge management initiative within the
organization. Providing an unambiguous rationale for a knowledge management initiative gains
commitment and trust from the organization; this in turn enhances the initiatives
implementation.
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6 Recommendations for GL and SIT
Based on the analysis and discussion presented in the previous chapter, in conjunction with the
specified questions, the recommendations in this chapter aim to respond to the purpose of the
study. The chapter outlines the recommendations of how to improve the retention and utilization
of the organization’s knowledge-base while increasing the knowledge sharing activities at SIT. A
prioritized plan of action concludes the chapter.

6.1 Collect lessons learned throughout the project life-cycle
Based on the insufficient gathering of lessons learned during a project GL should alter their
project process and increase focus on lessons learned activities during the project execution.
This includes both the methodology used at GL1 and GL2. First and foremost GL should apply
the lessons learned workshops, previously used within GL2, on the entire project portfolio. This
means that GL1 should abandon the use of a project close out meeting for documenting lessons
learned after FAC since this event occurs to late in the project. By implementing the suggested
improvements in this chapter, GL will instead introduce a continuous lessons learned gathering
during the project life-cycle.
During the execution of a project the project team should collect lessons learned via:
•
•
•
•

Lessons learned workshops
Lessons learned investigation meeting
Project meetings
Each project members own initiative

6.1.1 Lessons learned workshops
The lessons learned workshops represent a structured forum for collecting experiences and
insights from projects. The workshop should be conducted on four occasions during the project
execution. The procedure of the lessons learned workshops are further discussed in chapter 6.2
– Implement the lessons learned workshops and participants for the different workshops are
listed in Table 3.

Figure 33. Lessons learned workshops during the project life-cycle.
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Table 3. The lessons learned workshops.

Occasion
Lessons learned
workshop at PM100

Description
Participants
The lessons learned workshop in • Moderator/Lessons learned Manager
relation to PM100 focuses on the • Sales responsible
acquisition phase prior to the
• Project manager
project opening & clarification
• Relevant project team members
phase illustrated above
• GF Manager

Lessons learned
workshop at PM300

The lessons learned workshop in
relation to ExWorks focuses on
the in-house production phase
(i.e. detailed planning and
purchasing & manufacture)

• Moderator/Lessons learned manager
• Project manager

The lessons learned workshop in
relation to PAC focuses on
shipment,
erection
and
commissioning phases of the
project
(i.e.
dispatch,
construction/installation
and
commissioning)

• Moderator/Lessons learned manager

The lessons learned workshop in
relation to FAC focuses on the
warranty phases (i.e. project
closure and warranty)

• Moderator/Lessons learned manager
• Warranty project manager
• Project manager - if relevant

Lessons learned
workshop at PM650

Lessons learned
workshop at PM670

• Internal project manager
• Project team
• Manager of GL1/GL2 depending on
project

• Project manager
• Project team
• Manager of GL1/GL2 depending on
project

• Relevant project team members
• GLW Manager

6.1.2 Lessons learned investigation meeting
If there is a need for conducting an additional lessons learned workshops there should be a
possibility to convene an extra meeting. Relevant people should attend the workshop together
with the lessons learned manager. The intention with the lessons learned investigation meeting
is to preserve experiences and insights in close connection to specific events and not wait until
the next scheduled lessons learned workshop. The meeting should be carried out in the same
way as a lessons learned workshop with the difference that the meeting most likely is solely
focused on one or a few issues. The lessons learned report compiled at the meeting should be
inserted into the PDB by the lessons learned manager.

Figure 34. Examples of lessons learned investigation meetings during a project.
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6.1.3 Project meetings
The project meetings is the most favorable forum for instituting continuous capturing of lessons
learned throughout a project. During the meetings the project team is assembled and discusses
the status and progress of the project. The meeting follows an established agenda provided by
the minutes of meeting template. The minutes of meeting document (henceforth referred to as
MoM) is then filled in and compiled during the meeting into the final meeting protocol. A
separate lessons learned section should be added in the original MoM template. During each
meeting the project team should ask themselves if a new lessons learned should be
documented. If a new lessons learned item is available then the new section of the MoM should
be filled in at the meeting. If no relevant lessons learned items are available then the project
team should continue to the next item on the meeting agenda. The lessons learned gathered
during the project meetings could then be reviewed at the next lessons learned workshop to see
if the item is actually something to consider as a lessons learned. The format of the MoM is a
Word-file stored within the project folder on the internal network. After a meeting the project
team is responsible for submitting the lessons learned item as a new entry in the PDB.
The MoM of the project meeting should in the future be integrated into the PDB and a MoM
form should be compiled within the PDB during the project meeting. When a new lessons
learned description is filled in inside the MoM it is automatically saved as a new lessons learned
item entry inside the lessons learned module. This means that the documentation from the
project meetings should be saved directly in the PDB.

Figure 35. Project meetings during a project.

6.1.4 Insertion of a lessons learned item by own initiative
In addition to the three forums for collecting lessons learned from a specific project anyone
from the project team should have the possibility to enter a new lessons learned item in the
PDB on their own initiative. This implies that all project members should have access and
editorial rights to the lessons learned module, this does not mean that everyone in the project
team should have editorial rights to the remaining parts of the PDB.

Figure 36. Collect lessons learned on own initiative.
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6.2 Implement the lessons learned workshops at GL
First and foremost, GL should apply the lessons learned workshops, previously used within GL2,
on the entire project portfolio. The workshop facilitates a forum for discussion among the
project team on positive and negative experiences related to the project. The workshop should
be supervised by a neutral internal moderator. The moderator role would preferably be
designated to the lessons learned manager within the gas turbine division (G) of SIT. The
moderator is thereby familiar with the business and work procedures since the lessons learned
manager belongs to the local business improvement unit within G. The lessons learned manager
will conduct workshops for the entire project portfolio and thereby assimilate insights and
experiences from a broad range of projects which will give the lessons learned manager an
invaluable perspective on business improvement needs and reoccurring problems.
The format of the lessons learned workshop should follow the procedure used at GL2. The
length of the meeting could vary depending on the amount of experiences and subjects to
discuss. The previous lessons learned workshops have shown that three to four hours is a
preferable period. Before the workshop the project team should prepare themselves by filling in
a lessons learned preparation document. It is also preferable if the different items are prioritized
by the team member prior to the workshop enhancing the likelihood for shortening the
workshops and making them more productive and efficient. There should be a brainstorming
session initially at the workshop so everyone can contribute with inputs. The collected items are
then discussed and verified among the project team and the moderator. This validation should
be performed to ensure that the items compiled in the lessons learned report really could be
considered lessons learned that might be useful to the organization.
Insertion of the lessons learned report into the PDB
During the workshop the moderator is responsible for compiling the lessons learned report. The
lessons learned report template can have similar format as the template used within E O C&S
TRB. The current lessons learned report template is in Word-format. The compiled and finalized
lessons learned report should be uploaded into the PDB after the workshop by the moderator. It
would be preferable if the lessons learned report template could be integrated into the PDB
directly. So instead of first filling in and using a Word-file and then uploading the report into the
database the template should be compiled straight away inside the lessons learned module.
Each lessons learned item is saved as a separate object inside the lessons learned module once
inserted in the template during the workshop. Each lessons learned item could then be accessed
through a search function inside the lessons learned module. The ability to auto-generate a
lessons learned report consisting of all the lessons learned items related to a specific project
should be available. The form should include a field for providing metadata describing the
lessons learned (i.e. key words).

6.3 Include a knowledge repository within the PDB
A knowledge repository should be incorporated into the front-end interface of the PDB which is
still missing. A searchable lessons learned interface is under development for the back-end
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interface of the PDB. The back-end interface is currently not available to the project teams
leaving only management with access. As it is designed today the lessons learned part of the
PDB will therefore not act as a knowledge repository accessible to the project teams within IP.
The searchable lessons learned function should instead become available to the project teams
within IP directly through the PDB front-end interface under the lessons learned module. Since
the idea behind the PDB is to have one integrated tool for supervising the project execution it
would be useless to have a separate system for accessing the lessons learned database.
The lessons learned database should in the future act both as a knowledge repository for project
specific knowledge as well as containing the lessons learned items intended for process
improvements handled by the lessons learned process. The lessons learned database will hereby
become the focal point for storing all explicit knowledge of both project and process character
that has been transformed from human capital into structural capital within SIT and IP. The user
interface of the lessons learned module consist today of a form for inserting new lessons
learned items. The startup page of the lessons learned module should in the future instead look
similar to the front page of the LL KDB where the user can choose what to do inside the
database. Either the user can insert a new lessons learned item through the notice function,
search for lessons learned items or reports, or upload a report.

Figure 37. Comparison between the interfaces of the lessons learned module
inside the PDB and the LL KDB.

Since the database is included in the PDB it becomes accessible to all project members. The
project managers can find helpful inputs to the project within a couple of seconds by performing
a search for interesting items. It is important that a search function in the upcoming lessons
learned database is easy to operate. The user should find the most relevant items in a short
time. The hit list should sort the items by relevance so the items with the highest relevance are
presented first. By sorting the hits after relevance the user is provided with a quick overview of
the content and can thereby form an opinion if there are some interesting lessons learned that
can be useful in the current project. The future search function should also contain pre selected
categories to search from like the LL KDB uses today in addition to a free text entry function and
keywords. The lessons learned manager is responsible for ensuring that the content is relevant
and updated, in other words useful to the project teams.
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Figure 38. The search function inside the LL KDB.

6.4 Increase the utilization of knowledge from previous projects
As a response to the fact that projects repeat the same mistakes as previous project and
reinvent the wheel GL should initiate measures to utilize knowledge from previous projects
more effectively than what is done today. Over the years employees within SIT have retained a
lot of project specific knowledge that is not shared and applied among their colleagues. The best
way to describe how project managers gain experience today is by using the term “learning by
doing”. However, this is not optimal and effective when some of the mistakes could have been
avoided by utilizing existing knowledge within SIT concerning the subject. Today every project
starts from scratch and the available knowledge is the accumulated knowledge within the
project members. The human capital of the project members constitutes the knowledge-base
from which the project shall be executed. This is insufficient use of the organizational memory
within SIT since the projects’ knowledge-base could be enlarged by simple means.
With the above in mind the first action for a new project should be to change the way the kickoff meeting is conducted. The recommendations for the utilization of knowledge from previous
experiences are made up of four different alternatives. The first is feasible today while the other
three require the implementation of a knowledge repository function within the PDB for storing
project specific knowledge. The four procedures are:
•
•
•
•

Knowledge sharing at kick-off meeting
Search for lessons learned items prior to kick-off in the PDB
LL manager to provide the project team with relevant lessons learned prior to kick-off
Auto generate “Top lessons learned” on different categories
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6.4.1 Knowledge sharing at kick-off meeting
The project team could invite people, with relevant knowledge related to the project scope, to
come and speak about their experiences and lessons learned from similar projects. This may
include other project managers, employees with vital experience and, in the future, the lessons
learned manager. Since the lessons learned manager will accumulate an overall understanding
of which kind of problems is most likely to occur in a project with a specific scope, the lessons
learned manager could thus prepare the project team on what to expect in the forthcoming
project.
6.4.2 Search for lessons learned prior to kick-off
If the database containing all the lessons learned items in the PDB is made available to the
project team they could search by themselves for relevant inputs to their project from the
collected lessons learned of the past. The search for relevant inputs to the upcoming project
could be presented to the rest of the project team during the kick-off meeting. A knowledge
repository should be integrated into the PDB and made public to the employees at SIT as well as
everyone within IP. This feature is under development but it is still uncertain regarding which
people will have access to this lessons learned database. If a lessons learned database including
a search function is introduced within IP then anyone from the project team could go inside and
find lessons learned items and take them into consideration anytime during the project
execution. This means that the knowledge-base available to the project team has been
increased to a great extent from previously only containing the human capital within the project
team to now include the accumulated knowledge from all previous projects made accessible
through the database acting as a knowledge repository.
6.4.3 LL manager to provide the project team with relevant lessons learned
To further reduce the workload for the project members the lessons learned managers should in
the future provide a transcript of the most relevant lessons learned items related to the scope
of the project before the kick-off meeting. The lessons learned manager will become the person
with the most insights of all the collected experiences throughout the project portfolio and the
content within the lessons learned database. Therefore the lessons learned manager is most
suitable to provide a list with the most relevant lessons learned items for the project team.
6.4.4 Auto generate “Top lessons learned” on different categories
One important task for the lessons learned manager to perform is the compilation of the most
valuable experiences concerning project specific knowledge. IP should within the lessons
learned database inside the PDB develop special lists of the most valuable (e.g. Top 10 topics)
lessons learned with the greatest business relevance. A list should be created for every
alternative, within each category, available within the search function of the lessons learned
database. If this is made possible the project team could go into the database and generate all
lists relevant to their scope by themselves and the database will directly provide the project
team with the most relevant lessons learned presented in a comprehensible way. The lists can
then be distributed to the entire project team who then will become aware of the lessons
learned from the past related to their project in a quick and easy way. This is exemplified below.
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A new project is sold with both customer and erection site located in Russia. The project
managers can then go to the lessons learned database and retrieve the Top 10 topics list
concerning Russia under the category Country/Region in the search function. The list is then
distributed to the project team enabling the team members to adapt their expectations and to
be familiar with what to take into consideration when performing a project in Russia. Similar
lists are then generated from the remaining categories based on the scope of the project.
Mapping of project specific knowledge within the organization
SIT should also perform a knowledge mapping regarding the organization to find out who
possess vital experiences and knowledge. More specific the mapping should focus on knowledge
and experiences related to the different alternatives under each category of the knowledge
repository. In addition to the lists with the most important lessons learned a project team can
also find out which employees within SIT (or even IP if possible) are regarded as specialists or
experts on a subject. The project team can thereby contact an expert directly without having to
ask around to find out whom to contact if they would like additional inputs and previous lessons
learned on the subjects.

6.5 Augment the lessons learned manager role
The lessons learned manager will have a central role enabling SIT to truly become a learning
organization. The lessons learned managers at SIT should initiate the use of the IP lessons
learned process in Finspång and ensure that actions are implemented on lessons learned items
aimed at process improvements. Among the responsibilities of the lessons learned manager is
the transformation of human capital into structural capital. The lessons learned manager is thus
responsible for ensuring that learnings and experiences are documented in an understandable
manner (and actionable if of a process improving character), making these learnings available
through the knowledge repository of the PDB and that feedback on implementation progress is
disseminated to the concerned organizational members. An additional role of the lessons
learned manager is the compilation of a lessons learned report containing the most relevant
lessons learned for a new project, to be disseminated to the project team at or before the kickoff meeting (discussed above in chapter 6.4.3).
Besides overseeing and facilitating the IP lessons learned process the lessons learned manager is
also responsible for educating the organizational members on lessons learned. The education
should among other things incorporate:
•
•
•
•
•

Instructions of what a lesson learned really is; and what is not a lesson learned
Aspects a lessons learned item description should contain
Instructions for how to insert a lessons learned item in a correct way
Training of how to use the PDB and the lessons learned module
The visualization and communication of the value and benefits provided by lessons
learned – both organizationally and individually

Page 136

Recommendations for GL and SIT
Together with the role of facilitating the IP lessons learned process and the collection of
experiences, the responsibilities of the lessons learned manager would in the end include:
•
•
•
•
•
•
•
•

•

Conduct lessons learned workshops
Participate in the project review meetings, project manager breakfasts, the steering
group meeting etc.
Clarify incorrect lessons learned items sent in
Forward or delegate the responsibility for any process improvements
Publish lessons learned items in the knowledge repository
Communicate actions and progress generated from lessons learned activities
Generate lessons learned reports
Educate the organizational members on lessons learned: What lessons learned is, how
to collect and document an experience as a lessons learned item, the importance of
lessons learned for organizational learning and how to use the available tools
Forward valuable lessons learned to the lessons learned coordinator

Introduction of a lessons learned administrator?
With the considerable amount of tasks on the lessons learned managers agenda (as described
above) the introduction of a lessons learned administrator could be a complement to the
lessons learned manager. The lessons learned administrator would then take over most of the
administrative tasks leaving the lessons learned manager enabled to focus on the actual lessons
learned activities and the improvement needs exposed. Introducing a central knowledge
manager at SIT is another possibility to increase the awareness of and utilization of knowledge
management activities throughout the organization; taking the knowledge sharing a step further
than limiting it to the collection of experiences and lessons learned.

6.6 Adjust available forums for increased knowledge sharing
A number of forums for the collection and retention of experiences and learnings from current
projects are presented and discussed in chapter 6.1 – Collect lessons learned throughout the
project. While these meetings predominately focus on the gathering of experiences and
learnings another form of forum handling knowledge sharing and dissemination needs to be
provided the project managers. The current forums available for knowledge sharing at GL are
the:
•
•
•
•

GL meeting
GL-GF feedback meeting
Project review meeting
Project manager breakfast

6.6.1 GL meeting
The current informative format of the GL department meetings needs to be complemented with
increased knowledge sharing. With the large size of the GL meeting and the different roles
attending (e.g. project managers, commercial project managers, and warranty project
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managers) this forum is not appropriate for knowledge sharing aimed at the project managers.
A smaller GL project manager meeting should hence be initiated (which similarly is relevant for
the other subgroups of the GL department). To avoid an extra meeting these meetings should
be held in connection to the regular GL meetings. When relevant these knowledge sharing
meetings could also be incorporated within the regular GL meetings thus enabling knowledge
sharing throughout the entire GL department. To not increase the total time occupied by these
meetings each meeting (i.e. the regular GL meeting and the smaller GL project manager
meeting) should be an hour each and when needed the regular GL meeting can be allowed to
take some of the time reserved for the GL project manager meeting.
6.6.1.1 The GL project manager meeting
The GL project manager meetings are aimed solely at knowledge sharing between the 16 project
managers at GL. The meetings would take place either every fortnight or once a month
(depending on need for knowledge sharing). At the meeting one of the project managers or an
invited speaker would present a relevant topic as well as his/her own learnings and experiences
on the topic. The meeting would then discuss the experiences providing an opportunity for the
other project managers to add their own experiences and learnings to the discussion. At the end
of the meeting the attendees will have a better view and more knowledge within the area
discussed hence having increased their personal knowledge-base. In the case where a best
practice or important learning is discovered the initiator of the meeting, or a selected
responsible person at the meeting, gathers and documents any valuable learnings and
experiences that has come up and inserts these into the PDB. In addition to the discussion
element any project manager that has concluded a project since the last meeting shall present
any valuable experiences and learnings gained from the completed project. Concluding this
meeting permits the GL head to present information only relevant for the project managers;
hence reducing any unnecessary information overload of the remaining department members.
6.6.2 GL-GF meeting
The basic concept of the GL-GF meetings is very good but in order to really provide value
learnings and experiences need to be recorded into a knowledge repository as well as
generating actions when improvements are needed; the GF employees should hence have
access to the knowledge repository within the PDB. A responsible person hence needs to be
assigned for each issue discussed that is found to be of need of a solution or improvement; both
for inserting the learning into the PDB and for ensuring that improvements are made. If this
person belongs to the GL or GF department depends on the nature of the issue to be resolved.
During the meeting a live document will be filled in documenting the suggested solutions, the
responsible person and the deadline for the issue to be resolved at. A live document like this
exists today but is scarcely filled out at the meeting, leaving discussions hanging without an
outspoken decision or responsible person. In the beginning of every meeting previous issues and
their improvement status are to be communicated, updating the meeting attendees on the
effects of the meetings as well as of improvements made. Involving the lessons learned manager
in the meeting is also a possibility that can create additional value and increase the knowledge
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sharing effects since the lessons learned manager would better be able to determine what
experiences and learnings that belong in the PDB and what experiences only need to be
discussed and resolved at the meeting itself.
6.6.3 Project review meeting
With the final setup of the new GL’s project review meetings not being finalized the future
format of these meetings are unclear. The project meetings, as they have been run at GL2, have
however provided a good forum for discussion and problem solving; a concept that should be
continued to an as large extent as possible. The lessons learned manager should also be
involved in the project review meetings. Being updated and knowledgeable about what
learnings and experiences that might provide value for the organization in the future the lessons
learned manager gathers and compiles valuable insights and inserts these into the PDB.
6.6.4 Project manager breakfasts – a community of practice
The project manager breakfasts is an excellent forum for knowledge sharing available at SIT
today. This community of practice forum should continue and preferably be amended by
technical tools such as an online forum available for the project managers at the intranet (see
the project manager online forum section below). The current format of the project manager
breakfasts should remain, augmented by the attendance of the lessons learned manager
responsible for gathering, compiling and inserting knowledge and learnings into the knowledge
repository within the PDB. The LL manager could have an active or passive role during the
discussion phase of the meeting but should clarify any potential learnings before or at the end
of the meeting.
Project manager online forum
As pronounced above an online project manager forum should be set up within the SIT intranet.
The forum would be of a continuous character enabling project managers to share knowledge
with the other project managers within the community at any time. The forum would also
enable the project managers to ask for or provide help, advice and knowledge input on
problems at hand. A continuous discussion would also facilitate the sharing of experiences,
mental models and best practices between the project managers.
The online forum should be available on the SIT intranet. Similar to the “IT Service Driftinfo37”
and “lediga job38” application frames (depicted on the right hand side of Figure 39) a project
management forum frame should be provided the project managers as they access the startup
page of the SIT intranet.39 In this forum frame questions and discussion threads relevant for
each project manager should be provided; enabling the project managers to get a quick view of
if there is anything new of interest or in need to respond to (e.g. the last 5 posted discussions
and news items). Besides the quick info the frame will provide a link to the project manager
37

IT Service Driftinfo – in English: Information on the performance of the IT Service’s operations.
Lediga job – in English: Available positions.
39
With each employee’s individual login displaying personalized information should not be a technical
issue.
38
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portal; which will be the real project manager forum. All discussions, questions and advice will
be available at this portal for project managers to look through. Former posts and discussions
will be available to browse through and search for, ensuring the traceability over time. When
posting a question or news item the poster shall be able to choose which the intended
recipients are; the posts will hence only be displayed on these employees’ intranet startup
pages. All project managers will however have access to all posts and discussions through the
project management portal. The project manager portal will be a substitute for the information
flow that currently occurs to a too great extent in Outlook (i.e. not solely for direct
communication but also for general information dissemination). The purpose of the new portal,
and the forum frame at the intranet startup page, is to ensure that relevant and targeted
information reaches the project managers, reducing the general information overflow and
enabling continuous knowledge sharing between the project managers. In order for this online
forum to work and be of use it needs to be simple to use and easy to access for the project
managers. When up and running the concept can be benchmarked internally at SIT and
implemented supporting other feasible communities of practice.

Figure 39. SIT Intranet.

6.6.5 A steering group meeting
A steering group meeting would include representatives from the SIT management with clout
and knowledge about the areas concerning the project managers’ work. The steering group
should consist of the same management representatives at every meeting, assuring a
consistency in the knowledge and experience present at the meeting; additionally the LL
manager should also be present at these meetings. The steering group meeting should be a
forum where project managers can bring problems and issues within their current projects that
they need input or help with to resolve. While the issues get solved the steering group gets
informed and gain knowledge on problematic areas and different project managers’
experiences.
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While this meeting is not primarily a knowledge sharing meeting it enables resolved problems to
generate general learnings and experiences that can then be compiled into the knowledge
repository (i.e. inside the PDB) by the attending LL manager. It might however be hard to draw
any obvious learnings and experiences while in the middle of a problem. Conducting a lessons
learned investigation meeting once the problem has been resolved enables a timely and
appropriate way to enable the organization to learn from the experienced issues while fresh in
mind (see chapter 6.1.2 – Lessons learned investigation meeting for further reading on the
lessons learned investigation meetings).

6.7 Increase motivation through changed management control
In order to increase the perceived value of knowledge sharing and lessons learned within SIT the
management need to incorporate these aspects into the balanced scorecard and hence measure
the effects and value of the lessons learned work conducted. By introducing a KPI (Key
Performance Indicator) that covers organizational learning the management visualizes its
commitment for lessons learned and for becoming a learning organization. While motivating the
employees to share knowledge and learn from previous mistakes the SIT management will also
provide themselves with figures on the value created by knowledge sharing initiatives. With the
current pronounced focus on lessons learned within the new IP organization providing visible
support through actions is vital in ensuring a learning culture where organizational members are
motivated and perceive the value of sharing knowledge.

6.8 Communicate on-going lessons learned work
As discussed in chapter 5.1 – Knowledge management at SIT there is an apparent need to
improve the communication and feedback on ongoing as well as concluded lessons learned
work to ensure the positive effect of the lessons learned work and an environment where the
organizational members are motivated to share and learn from experiences. Updates on the
progress of lessons learned items and process improvements should hence be provided to the
concerned individuals to a larger extent. The recommended project management portal (see
chapter 0), the intranet and news posts in the lessons learned database are some of the tools
that can be used for this kind of communication. The project management portal would be
especially appropriate by enabling the communicator to reach exactly the targeted
organizational members while enabling the other project managers to find the information on
the project management portal if they are interested.

6.9 Improve the IP lessons learned process
The introduction of a lessons learned process intended for providing a structured way of
handling business improvements is a positive step in the right direction although some
modifications are in place. The future IP lessons learned process should include feedback
continuously throughout the process so the initiator becomes aware of the progress and status
of each item. It should be possible not to assign a responsible department in the lessons learned
module since the PDB also should contain a knowledge repository. Items of project specific
character often do not have a designated person responsible. The lessons learned manager
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should contact the initiator and discuss who should be responsible for actions if the lessons
learned item is of a process improving character and not filled in adequately. The initiator and
the lessons learned manager can then together decide to whom the item should be directed.
Last but not least the lessons learned coordinators role should be changed. It is favorable if the
local lessons learned managers handle all new entries so the bottleneck with the lessons learned
coordinator disappears. The lessons learned managers then report all lessons learned items that
could be of interest to other sites to the lessons learned coordinator who is responsible for
communication of the items throughout the organization.

6.10 Prioritized plan of action
With a number of recommended actions it might be difficult for SIT and GL to identify where to
begin the transformation into a learning organization. The following section hence presents an
action plan outlining how SIT should prioritize and implement the recommendations above.
Recommendations to implement today:
To start out GL should introduce and clarify the role of the new lessons learned manager
highlighting the introduction of an increased focus on knowledge management and of becoming
a learning organization. With the new lessons learned manager in place the project managers
should be educated in lessons learned: What it is, how it works and what the benefits are. The
project teams then commence to collect lessons learned on a continuous basis in the project
management process, both through the regular project team meetings and through the lessons
learned workshops in conjunction with the quality gates. To provide the project teams with a
positive perception of lessons learned, and utilize the already existing knowledge within the
organization, relevant people with appropriate experiences are to be invited to speak at the
project kick-off meetings; providing the first step of utilizing knowledge from previous projects.
The available forums for knowledge sharing should further be developed during this phase
enabling human capital from one individual to transcend to another individual, hence increasing
each individual’s knowledge-base and hence create an increased common understanding. With
no major changes in the forums, implementing all in parallel should not be a problem. With the
continuous collection of lessons learned the learnings should be inserted and retained in the
memory of the PDB database. With the current lack of feedback and information on progress
and results on lessons learned, the lessons learned manager together with the lessons learned
coordinator should look over and modify the IP lessons learned process.
Recommendations to implement tomorrow:
With the collection of lessons learned starting to fill up the knowledge repository within the PDB
a searchable knowledge database should be provided the project managers. With this database
in place the project team is enabled to search for useful learnings and knowledge themselves
prior to the project team kick-off meeting; as well as whenever needed during the project
lifetime. The lessons learned manager should also be able to compile a report with project
specific learnings useful for the upcoming project execution at the kick-off meeting. It is also
high time for management to visualize its support and highlight the importance of continuous
learning by including the learning perspective in the balanced scorecard. One or more KPI’s

Page 142

Recommendations for GL and SIT
should be implemented following up the amount and effects of organizational learning and the
use of lessons learned and knowledge sharing.
Recommendations to implement in the future:
In the final phase of the implementation of the recommendations the project management
portal (providing an online forum for the project management community of practice) shall be
initiated. At this time the organization is learning from its experiences and it is time to map out
the organization’s knowledge-base in a structured repository available for the entire
organization. The knowledge repository in the PDB should at this time be able to provide autogenerated reports of the most important lessons learned based on the specific characteristics of
a new project. These recommendations for the future are to be implemented once the above
two categories are completed.
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7 Conclusions and implications
The following chapter elucidates the essential areas for successful knowledge management
initiatives concluded by the study followed by an analysis and comparison between the study’s
conclusions and the suggested model for successful knowledge management initiatives; resulting
in a generalized conclusion for implementing successful knowledge management initiatives. In
conclusion the chapter briefly covers the study’s contribution to the academic world and
suggestions for future research.

7.1 Conclusions for successful knowledge management initiatives
This study has shown that it is important that the following elements are present in a project
based organization that values learning and attempts to leverage the organization’s knowledgebase in enhancing its operations and efficiency:
•
•
•
•
•

Continuous lessons learned collection
Transformation of human capital into structural capital
Preservation and reutilization of knowledge
Knowledge sharing forums to enable and inspire learning
Visualized management support – KPI and feedback

Retention of lessons learned experiences is favorable performed regularly throughout the
project life-cycle. Continuous collection increase the amount of relevant lessons learned items
collected, as well as enhancing the quality of the items, meaning that experiences and insights
with business relevance increase compared to if the lessons learned gathering were conducted
at the project closure.
Continuous lessons learned gathering entails that an organization transforms experiences and
insights from its individual members into structural capital in the form of explicit knowledge. By
incorporating the experiences from previous projects into the organization’s memory, routines
and processes, a learning organization has evolved. In addition, when an organization is able to
take advantage of lessons learned and succeeds in transforming individuals’ experiences into
business improvements and structural capital the organization creates sustainable competitive
advantage. Project meetings and lessons learned workshops led by a neutral moderator should
be a primary way of transforming and preserving experiences from previous projects within an
organization.
A company should also implement structured behaviors of utilizing relevant experiences and
knowledge from previous projects as they can prevent organizations from repeating mistakes
and avoid reinventing the wheel. With the assistance of technological tools the preservation and
dissemination of knowledge is enhanced and made feasible to a larger extent than previously. A
repository containing explicit knowledge can be used for this purpose, decreasing the
dependence of individuals with vital experiences while simultaneously increasing the
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knowledge-base of the company through the sharing of experiences throughout the
organization; further enhancing the organizational memory.
People with mutual interest must be provided forums enabling interaction to take place where
knowledge and ideas can be shared between them. The interaction and sharing of knowledge
foster learning, increasing the organization’s knowledge-base. Various forums for knowledge
sharing both within and between departments and business units should be available (where
relevant) enabling the interaction between people to take place, creating a shared context
enabling a common understanding. Both physical and virtual knowledge sharing forums should
be provided to ensure a process of continuous learning and knowledge sharing.
Visualized management support is a prerequisite for ensuring the long-term success of
knowledge management initiatives. In order to motivate the organizational members to share
knowledge and learn from previous mistakes the benefits of knowledge sharing and learning
need to be visualized. Introducing a favorable organizational culture for learning combined with
visualizing the positive effects of better utilizing the organizations knowledge-base is essential to
gain the employees trust and commitment for knowledge sharing activities. Visualizing
improvements made and their positive effects through feedback on knowledge sharing activities
is similarly of importance. By incorporating a learning KPI in the balanced scorecard
demonstrates the management’s perceived value of learning, and managing the organization’s
knowledge-base.
Organizational Environment
& Culture

Organization

People

Task

Technology

A viable business case
Figure 40. The model of analysis.

The five elements described above are consistent with the model of analysis elucidating how
various key factors and areas interact and affect each other and the knowledge management
initiative. Figure 40 hence demonstrate the mutual dependence between the five main areas of
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the model of analysis40. To highlight the mutual dependence the five elements are viewed
through the lens of the model of analysis:
•

•
•

•

•

While continuous lessons learned collection is an important task for companies, there
must be structured ways in the organization to transform human capital into explicit
capital.
Technological tools need to be present enabling the preservation, dissemination and
reutilization of knowledge.
Learning is created through the interactions between organizational members hence
forums (both structural and technical) enabling and inspiring learning needs to be
provided.
A pronounced and visualized management support (through actions and feedback) is a
prerequisite for the introduction of an organization's culture that promotes
organizational learning and knowledge sharing.
An organizational culture aimed at organizational learning, supported by suitable forums
and technological tools provide employee motivation for sharing knowledge and
transforming human capital into structural capital.

As can be deduced from the above description the five areas of the model affect each other
hence supporting the conception of a mutual dependence between the incorporated success
factors of the model. With these factors in mind and with the support of a viable business case
the likelihood of succeeding with an introduction of a knowledge management initiative is
significantly improved. With all aspects being mutually dependent none can be ignored, having
the final result being as strong as its weakest link.
Although the approach of this study is based on a case study of the SIT and GL organizations the
conclusions are regarded to be of value for other project-based organizations and thus rending
the conclusions to be generalized and used within other lines of business. The generic
conclusion of this study is that in order to implement a successful knowledge management
initiative all factors of the model need to be considered and attended too.

7.2 Contribution to the academic world
As the importance of managing an organization’s knowledge-base becomes more and more
important many of the areas discussed in this study applies for other organizations. While many
of the recommendations are specific to SIT and GL the model for successful knowledge
management initiatives in conjunction with the 5 elements of special interest (presented in the
conclusion section above) provides an enhanced understanding for the complexity and mutual
dependence between organizational factors when implementing a knowledge management
initiative. In contrast to Leavitt’s original model (see Figure 1) the modified model emphasizes

40

As discussed in chapter 3.5 – Key success factors for knowledge management the viable business case is
not actually a part of the model but rather complements it by providing a clear rationale and motivation
for initiating and implementing a knowledge management initiative.
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the importance of the organizational environment and culture providing the other four elements
a shared context to interact within. The viable business case element complementing the model
further provides the rationale for implementing a new (or augmenting a current) knowledge
management initiative. The rich and honest description of the SIT and GL organizations, and
their operations, also enables practitioners and researchers to assimilate experiences and
learnings provided by this report; hence augmenting their knowledge-base.

7.3 Future research
With SIT being a part of the global Siemens conglomerate initiatives are raised at different
organizational levels continuously. With the new lessons learned process at IP and the
discussions of the ELLI program on a Siemens Energy level one wonders how large an optimal
knowledge management system is. While a larger system could provide more knowledge to the
system, the system’s overall relevance for the users might decrease. To be able to provide an
optimized knowledge management system for global conglomerates a need for further research
is highlighted. Future research should also be aimed at quantifying and provide reliable
measurements for the effects of knowledge management initiatives.
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Appendix A – Interviews
Table 4. List of respondents.

Role Description

Name

Date of interview

Head of G
Head of GL, GL1 (i.e. project
management GT)
Head of GL2
Head of project management SU,
Lessons learned manager SU
Head of IP BE
Head of SIT BE
Lessons learned coordinator IP

Annette Joelsson
Erik Flodin

2010-03-23
2010-04-26

Length of
interview (min)
25
60

Veronica Ljung
Frank Hergesell

2010-04-12
2010-05-07

120
15

Ivona Ljungdell
Torbjörn Sleman
Carolina Cruz
Villazon
Jonas Lydén
Daniel Andersson
Dietmar Schmitz

2010-03-22
2010-10-05
2010-04-14,
2010-04-26
2010-04-21
2010-04-05
2010-03-23,
2010-05-21
2010-04-13

40
30
30, 60 (by
telephone)
75
45
90, 20 (by
telephone)
80

2010-04-30
2010-02-17,
2010-06-05
2010-04-14
2010-04-15
2010-04-14
2010-04-23
2010-04-26
2010-05-04
2010-04-14
2010-04-15
2010-04-14,
2010-04-15
2010-04-13
2010-04-23
2010-04-15
2010-04-23
2010-05-05
2010-04-26
2010-04-23

90
30, 20

Lessons learned manager GT
Lessons learned manager Sol.
Lessons learned coordinator E O
C&S TRB
Lessons learned coordinator E O
C&S TRB
Creator and responsible for PBD
Key user PDB, Project manager SU

Alexander Bock
Boris Sipachev
Michelle Chedid

Project manager GL1
Project manager GL1
Project manager GL1
Project manager GL1
Project manager GL1
Project manager GL1
Project manager GL1
Project manager GL1
Project manager GL1

Lars Bovin
Stefan Combler
Jenny Kornebäck
Peter Lundvall
Adis Murtic
Björn Nachtweij
Bo Netzell
Martin Opperman
Johan Persson

Project manager GL1
Project manager GL1
Project manager GL2
Project manager GL2
Project manager GL2
Project manager GL2
Project manager GL2

Nenad Pucar
Lars Widerstedt
Anders Danielsson
Kåre Freudenthal
Roger Karlsson
Magnus Moberg
Björn Nordengren

I

60
60
60
60
60
60
60
60
60, 60
60
60
60
60
60
60
60

Appendix

Appendix B - Project Manager Questionnaire
Projektprocessen
• Följer du den nuvarande processen i ditt arbete?
o Hur använder du processen?
o Tillämpas processen på rutin eller är du inne och stämmer av ditt arbete med
VLS:en kontinuerligt?
o Behövs en definierad process för att bedriva ditt arbete?
• Hur anser du den nuvarande processen fungerar?
o Har du några konkreta förbättringsförslag?
• Genomförs de gater och milestones som är angivna?
o Vilka av dem genomförs?
• Hur utförs gater – vad innebär en gate?
• Vad anser du om formatet på gater och milestones?
Project Closure
• Hålls Kick-Out möte vid projektslut?
o Vad innebär Kick-Out mötet?
• Skrivs den någon dokumentation efter avslutat projekt?
o Ifall Nej:
 Vilka är orsakerna till att det inte genomförs enligt dig?
 Vad kan göras för att se till så det görs i framtiden?
o Ifall Ja:
 Hur dokumenteras detta möte?
 Hur återanvänds de lärdomar som framkommit under projektet?
Lessons learned
• Genomförs lessons learned möten vid projektslut?
o Ifall Ja;
 Hur?
• Genomförs det någon form av lessons learned under projektet?
o Ifall Nej;
 Hur kommer det sig att det inte genomförs?
 Vad kan förändras så det genomförs?
• Vilket/vilka format anser du lessons learned bör genomföras i?
• Hur ställer du dig till lessons learned?
o Är det positivt/negativt?
o Hur prioriteras lessons learned av dig?
o Hur upplever du att lessons learned prioriteras av övriga i projektteamet?
o Hur upplever du att lessons learned prioriteras av egna chefer?
o Hur upplever du att lessons learned prioriteras av ledning?
Lessons learned möte
• Genomförs lessons learned möten vid ExW och PAC?
• Har du genomfört något lessons learned möte tillsammans med LL-moderator?
• Hur upplevdes dessa möten?
• Vad var positivt/negativt?

II

Appendix
•
•
•

•
•
•
•

Vad hände med det som kom fram på mötet?
Har du fått någon återkoppling då det som kom fram?
Var någon av punkterna av processförbättrande karaktär på mötet?
o Ifall Ja:
 Har det tagits fram en lösning?
 Har det genomförts?
 Har du fått någon feedback?
Bör denna form av möten fortsätta?
Hur kan man utveckla mötet?
Genomfördes det möten av lessons learned karaktär innan den nya formen med
moderator infördes?
Hur genomfördes lessons learned möten tidigare?

Lessons learned databas
• Känner du till den databas där lessons learned hanteras?
• Har du tillgång till lessons learned databasen?
• Används lessons learned databasen av projektteamet?
• Har du lagt in egna lessons learned i databasen?
• Har andra i projektgruppen lagt in lessons learned i databasen?
• Har du sökt efter lessons learned i databasen för att ta tillvara dem i egna projekt?
• Har du hittat lessons learned i databasen som vart till hjälp i utförandet av egna projekt?
Interna Projektmöten i respektive projekt
• Hur ofta sker projektmöten?
• Genomförs dessa möten under hela projektets gång?
• Hur upplevs engagemanget för dessa möten under projektets gång?
• Närvarar samtliga i projektgruppen på mötena?
• Vem leder projektmötena?
• Dokumenteras mötena?
• Vem dokumenterar mötena?
• Bör formatet på dokumenteringen förändras?
o Förslag?
Project Review
• Vad anser du om Project Review dragningarna?
• Bör man förändra strukturen på dessa möten?
GL-möten
• Hur ofta sker GL-möten?
• Vad anser du om formatet på mötet?
• Bör man förändra mötet?
• Är det något du saknar på GL-mötet?
OL-möten
• Hur har avdelningsmöten sket tidigare?
• Är det något du saknar på de nuvarande mötena?
• Är det något från tidigare former av möten du anser bör återinföras?
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•

Andra förslag som kan förbättra GL-möten?

Kunskapsöverföring – olika typer av forum
• Är du villig att dela med dig av dina lärdomar och erfarenheter (e.g. av de projekt du
genomför för närvarande) till övriga PM?
• Är det av intresse att få ta del av vad övriga PM’s erfarenheter och lärdomar av
nuvarande projekt?
• Hur bör ett forum för kunskapsöverföring av den här karaktären utformas?
• Är det av intresse att genomföra diskussioner av den här karaktären vid GL-mötena?
• Ifall projektledare inser ett behov av förändring – hur går PM tillväga för att sprida
denna insikt och genomföra förändring?
o Vart vänder sig PM med denna insikt?
o Vem tar fram åtgärdsförslag – vem ser till så det blir gjort?
o Vem ansvarar för att det verkligen genomförs?
o Hur sker uppföljning på åtgärd?
o Feedback till de som initierade förändringen?
o Förekommer denna process?
o Har du själv bidragit till en intern förbättring?
o Hur mottages förbättringsbeteende av den övriga organisationen?
 Uppmuntras detta?
 Finns det några incitament?
Kunskapsöverföring på OL
• Hur sprids kunskaper och erfarenheter mellan PM’s?
• Hur har kunskaper och erfarenheter spridits mellan PM på GL2?
Kunskapsöverföring GL - GF
• Hur ofta sker feedback loop sales?
• Vad anser du om formatet på mötet?
• Bör man förändra mötets utformning?
• Är det något du saknar på feedback loop sales mötet?
• Hur lyder din utvärdering av feedback loop sales mötena?
o Tillför dem något?
o Vad är positivt/negativt?
o Vad kan förbättras?
• Sker det någon annan form av feedback till övriga avdelningar likt det görs med
försäljningen?
• Finns det ett behov av det?
Projektdatabasen - Ångturbin
• Har du hört talas om den nya projektdatabasen?
• Har du haft möjligheten att se den nya projektdatabasen?
• Vad tycker du om den nya projektdatabasen?
• Finns det ett behov av en ny databas där ni skall få en överblick över projektrelevanta
delar?
Ny Projektledare:
• Hur introducerades du till rollen som PM?
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•
•
•
•

Hur får du ta del av kunskap och lärdomar från övriga medarbetare?
o Hur tillgodogör du dig tilltänkt arbetsgång som PM?
 Learing by doing eller får du ta del av best practice?
Har du någon utsedd mentor?
Hur fungerar den relationen?
Vad är din åsikt kring introduktionen som PM?
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Appendix C - The IP Lessons learned process
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Appendix D - The five paradigms of individual learning
There are five paradigms of individual learning: Behaviorism, Cognitivism, Constructivism,
Design-Based and Humanism (Learning Theories Knowledgebase, 2010). Whereas the Design
Based paradigm is a relatively recent theory (originated in 1992) the other four paradigms can
be seen as fundamental theories of learning.
Behaviorism views a learner as essentially passive, responding to environmental stimuli. The
learner, who starts out with a clean slate and behavior, is shaped through positive and negative
reinforcements. Learning is in this way defined as a change in behavior in the learner.41
Cognitivism on the other hand centers on the inner mental activities of individuals. In order to
understand how people learn, the “black box” of the human mind has to be “opened”. Mental
processes like memory, knowing, thinking and problem solving need to be explored. As
knowledge is seen as schema or symbolic mental model constructions, learning is accordingly
defined as change in a learner’s schemata. In opposition to behaviorism, cognitivists argue that
people are rational beings requiring participation in order to learn, and whose actions are
consequences of thinking. 42 Constructivism on its part declares learning to be an active,
contextualized process of constructing knowledge relatively than acquiring it. Personal
experiences and hypothesis of the environment forms the base for the learners’ knowledge
construction. Each learner has an individual interpretation and constantly tests the constructed
hypothesis through social negotiations. Contrary to behaviorism the learner is not a blank slate
but brings cultural factors and past experiences to each situation.43 The Humanism focuses on
the human potential, dignity and freedom. A central assumption is that individuals act with
intentionality and values. According to humanists, learning is student centered and
personalized, with self-actualization and becoming autonomous is driving forces. Humanists
view learning as an act to fulfill one’s potential.44 (ibid)

41

Important contributors to Behaviorism are among others: John B. Watson, Ivan Pavlov and Burrhus F.
Skinner.
42
Important contributors to Cognitivism are among others: Merrill (Component Display Theory), Reigeluth
(Elaboration Theory) and Gagne
43
Important contributors to Constructivism are among others: Vygotsky, Piaget and Dewey.
44
Important contributors to Humanism are among others: Abraham Maslow, Carl Rogers and Malcolm
Knowles.
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Appendix E - ShareNet
“The importance of levering knowledge on a global basis is a major challenge of big
multinationals like Siemens.” (Gibbert et al., 2002, p. 42)
As a response to the increased competitiveness of the international communication market
Siemens ICN introduced its global knowledge sharing network ShareNet to cope with the new
knowledge-based competition (ibid, p. 42). According to Waiwanijchakij (2004, p. 6) Siemens
ICN’s ShareNet is “a community committed to increase value for our customers…by re-applying
leading edge solutions”. ShareNet is hence a global knowledge sharing network leveraging local
innovations globally (ibid, p. 6). The ShareNet system consists of numerous community of
practice’s providing several ways of sharing knowledge based on two different types of
knowledge: Codified knowledge (i.e. explicit knowledge) and personalized knowledge (i.e. tacit
knowledge).
The codified knowledge is stored and shared through knowledge directories. These knowledge
libraries provide a structured layout of the stores knowledge objects. (ibid, p. 11)
The more spontaneous part of the ShareNet system consist of personalized knowledge shared
through tools like: discussion forums, urgent requests, MaterialsXchange, News & Events, chat
and new communities called PeopleShareNet. This aspect of ShareNet provides support for
global collaboration, fosters the human network and provides quick help when needed. (ibid, p.
18) ShareNet hence consists of multiple sub communities and sub networks, all of which are
incorporated in the globally spanning knowledge platform of the ShareNet system.
Both knowledge directories and communities of practice are suggested to be useful and
valuable applications for IT-based knowledge management systems (Alavi & Leidner, 2001, p.
114). Gibbert et al. (2002, p. 58) suggest that there are three somewhat quantifiable benefits of
the ShareNet system:
•
•
•

The savings of costs – re-using knowledge and experiences to simplify processes
Increased revenues – increasing quality of products and artifacts by re-using knowledge
of success factors, or enabling faster processes than the competitors
The alignment with customer needs – by recognizing important trends and
developments worldwide

Similar benefits can generally be established for all knowledge management initiatives.
Analyzing and gathering the potential benefits for the organization based on its current situation
and providing a viable business case, visualizing the benefits, and communicating the value of
the knowledge management system throughout the organization greatly enhances the
likelihood for a successful outcome of the initiative.
The organizational structure of the ShareNet system is constructed by several layers enclosing
each other (see Figure 41). The actual IT-system is the center of ShareNet is supported by IT
management, global editors, user hotline and consultants. The local ShareNet managers support
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the global ShareNet-system from Siemens ICN offices worldwide by ensuring the quality of
knowledge entered in the system and driving the development and local usage of the system.
The core of the ShareNet system is however the contributors and users of the actual knowledge
stored and shared by the system: The members of the Siemens organization.

Figure 41. The ShareNet organization. (Waiwanijchakij, 2004, p. 7)

To implement the ShareNet system support was needed from the top management. Roland
Koch (CEO of Siemens ICN) expressed his support of the ShareNet system accordingly:
“ShareNet is about collaboration beyond all existing organizational barriers. Our future
lies in the creation of a net of knowledge spanning between all our employees”. (ibid, p.
54)
The unconditional management support of top management is according to Gibbert et al. (ibid,
p. 54) “perhaps the most critical success factor to making global knowledge sharing happen”.
As a conclusion it can be said that Siemens ICN’s ShareNet system was a great success hence
promoting the value provided by combining communities of practice, knowledge networks and
knowledge directories with information technology.
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