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ABSTRACT

The loss 6 experienced employees in project organisation daadthe loss of valuable
knowledge and experience gaineder many yearsKnowledgemanagemen{KM) has the

ability to challenge this situation.

This research study is focused on the fieldkabwledge management in Engineering,
Procurement and Construction (EP§pe contracts in Libyan oil and gas industry projects.
The research study aims to put forward guidance on how KM should be implemented in
practice as a convincing case for the oil and gas ratiin industry Adoping apractical

«in project environmemt KM schemeis a means of becoming more efficiewith greater

ability to continuously learn and adapt in a dynamic mode

In Libyad sil and gas industryand inparticular,in project developrant, there has been very
little guidance on how KM should be implemented in pracfidee existing available M
mostly tales the form of tacit knowledge and almost none was identified as explicit

knowledge.

Emergent in nature, the research work is comgrisfethree phasesnitial interviews, case
study«A», and case studyB». Each of the phasegascombined with a review of relevant
literature, primary research (including interviews, questionnaires, case studies and action

research) and grounded theamyainalytical processes.

Phase (1) Initial interviewswere conductedith project managers and senior managers from
three different oil and gas companies; many gaps were identified by investigating issues
related to KM. It was evident thatNK within the pojects orgaisaion was kept in tacit

formatby individuals.

Phase (2) Case study (A): Review arahalyss of a KM implementation initiative made by a
Project Manager (PM) with his team between 20068, was found to be not successint
non-contribuory in reatworld terms, but in academic terms it gives an opportunity to identify
and evaluate challenges to be faced in adopting a KM model in orgarssatienrole ofthe
Projects Department emerged as essential in the articulation of KM betweent @og

organisation.



Phase (3} Case study B: The researcher was involved througheaHPC project, making
observations and organising interviewlhen necessargnd analysethe created knowledge

life cycle during the project.

The research givesuch attention to the phenomena khowledge development during an
EPC project; the knowledge created in any ofghmgect phases will taka different shape
due to the technical development of the project work famraphase to th@ext as suchif
the projet is not tracked during its developmerit will lose its context and dramatically
decrease the effectiveness of itsugability in subsequent project phases and pejects

within the orgarsation.

The added value of this research is the developmeatpractical organisational model for
managing effectively the knowledge created during projects execution, based on an

integrated, optinsed, and suitabléessondearned tracking system.
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Chapter 1 Introduction

1 Introduction

The pastl5 years have seen a significant flow of interest in the role of knowledge within
organisationsand a rapid growth in the use of knowledge management techniques by
companies across a broad range of sectors. Thus knowledge management is one of the
management techniquesost widely used by many large companies and institutions in the
world. Interest inrknowledge management is becoming more attractiveirapdrtantdue to

several factors:

1 Accelerating rates of technological and market change mean that learning is

increasingly important for sustaining business success.

1 Organisations are becoming larger amdre complex. This means that there are
greater opportunities for learning from the experiences of businesses, divisions, groups

and people from different parts of the same organisation.

1 Information technology permits the gathering, transfer, organisatehsharing of
data, facts and information within organisations to an extent thatbwasaginable

just 20 years ago.

1 Knowledge management can be an important tool in achieving an advantage through

cost and schedule leadership leading to greater suetbssthe organisation.
In this contextOffsey, S(1997)identifies four direct benefits of KNbr organkations
A Awareness: everyone dganzaiesd kwdwedge t o go t o f
A Accessibility: all i ndividual s can access
A Av ai: knawdedde is tisgble wherever it is needed
A Timeliness: knowl edge .is avail able wheneve

According toPalmer and Platt (2005}t properly implemented, KM can offer firms the

following benefits:

1 A major competitive advantage.

11



Chapter 1 Introduction

1 Avoiding repeating mistakes and reinventing the wheel.
1 Reducing the time taken to find information.

1 Allowing faster decisionmaking.

1 Improving client satisfaction.

1 Improving employee morale and teamwork.

Even if the field is still young, knowledge management tepies have begun to be widely
applied across industries. According dsurvey of 200 IT managers dpformationVeek
Research, 94% of companies consider knowledge management strategic to their business
processes. Many of these companies are in the eaggsstd their knowledgemanagement

efforts. According to the survegompanies estimate thideycapture only about 45% of their
intellectual capital, on average. Also, only 36% of companies have formal policies for sharing

knowledge assets and eiewerhave formal policies for capturing such assets.

Achieving success in the industry is dependent upon how its knowledge is managed
including knowledge generated by academic contributing circles and collaborative research
centres together with existing knaglge that organisations hold in the form of intellectual

capital.

Knowledge managemen(KM) is therefore being recognised asmeansthrough which
improved business performance is possible (Kamara, Augenbroe, Anumba, & Carrillo, 2002)
The siccesof various KM initiatives in other industriesas reported in the literature such as

pharmaceuticalsydustry(Normann & Ramirez, 1993)

KM allows organisations to devise mechanisms that could bring them closer to knowledge
communities thereby generating new kwtedge and producing continuous improvement.
This interaction can allow a flow of knowledge between internal and external knowledge
communitiesinstead of an organisation responding reactively to a knowledgg the
principle of KM can pull that knowledg into itself It establishes the mechanisms by which
these intangible organisation assets are best exploited to the benefit of the organisation that
manages and operates a sensitive business Ipfirsgi&M principle and effectively use iin

consistent athsimultaneos manner

12
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1.1 Motivation for focusing this study on the oil and gas industry, in
particular, in Libya

Oil reservesdn Libya are the largest in Africa and among the ten largest globally with 46.4

billion barrels as of 2010. Oil production was 1.65 million barrels per day as of 2010, giving

Libya 77 years of reserves at current production rates if no new resameto be found.

Libya is considereds a highly attractive oil area due to its low cost of oil production (as low

as $1 peibarrelat some fields), and proxity to European markets. Lib§ashallenge is
maintaining production at mature fields, while finding and developing new oil fields. Most of
Libya remains unexplored as a result of past sanctions and disagreements with foreign oil

companies.

The oil and gas industry is aknowledgebased businessExploration, production,
development and management of oil and gas resamedenowledge orientedit is a very
expensivebusinesssubject to big technical and financial riskéherefore,the competitive
advantgesaredepenthg on company ability to exploit knowledge more effectively for its

continuity and expansion.

Conditions specific to the oil and gas industry further suggest the potential of knowledge
management to provide solutions to some of the magtatproblems faced by the industry.

For instance, the Society for Petroleum Engineers (SPE) estimates that between 1980 and
1998 the number of people working in the oil and gas industry fell from 700,000 to 300,000
The median age of todaySPE members 47. The industry will experience a dattrition

rate among petroleum engineers by 2010, and 231,000 years of cumulative experience and
knowledge will be lost to the industry in the next 10 years due to retirement. Almost half of

the workforce will benew.

In terms ofjoint researcher experien@nd knowledgeoil and gas companies are losiag
remarkable perceageof their employeesThis continuous knowledge losgvhich isdue to
retirement andhe movement of expertise for several reas@as potatially be compensated
through the adoption of appropriate knowledge management systeder,chiving most of

the tacit knowledge in the form of explicit knowledge that can be easily reused through a

software system.
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As aresult,influencesor effects aremplied, KM has become one of the most powerful forces
for changing management systems and management thiakiogg the major oil and gas

companies

In the developed countriegjl and gas companielsave begun to build their longterm
strategies upon edfttive knowledge management, as knowledge has become the strategically
most important resourcéor firms. Chevron, for example, has designadBest Practice
Knowledge Sharing Database to promote the sharing of practices, knowledgehduwamnd
lessons leaed all over the compangZhevron also developed the Global Information Link
(GIL) to manage knowledgéhisis a software system, creating a single desktop and operating
environment worldwide@@rien, D. & Rounce, J.2001).

However in developing coumies, including Libya, KM is relatively new. Few studies of its
implications have been embracednd there has beensufficient examination in Libya, in
particular inthe oil and gas industrywhich is a substantial part of the Libyan national

economy as producer and operator.

The literature available in this area discusses the importance of knowledge manggément
as a means of improving productivity in general. The focus is madily on the
organgationallevel; the question of how knowledge intatjon can be applied ithe oil and
gas industry remas) to a great extentunanswered. Nothing was found tihe literature
related to its application ithe oil and gas sector in Libya.

It is vital to challenge this situation becaks®wledgemanagemetris a beneficial innovation

in Libyain generalkndin its oil and gas industriyn particular

1.2 Motivation for focusing this study on project development, in
particular, the EPC project type

The subject research study focuses on managing knowledge litblyamn oil and gas project
development.

The practice of Engineering Procurement Construction (EPC) projects idaiest
management practice t@rge scale oil and gas projectsliibya and inthe world It emphasis
on EPC covers the extended scope afjgmt development in the oil and gas industry. It

presents the most complex fanof projects as it involves a wide range of project

14
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development processand study results based on EPC projeantsican be generally applied

to most other forms of projedevelopment.«An EPC project can be a complex one, broader

in scope and professional field, made up of a large number of interconnected subsystems and
components, requiring considerable human efforts and financial commitvesd & Ning,

2002).

«As EPCprojects are diversified in knowledge which covers different professional fields, life
cycle periods and stakeholders, the knowledge integration not only helps solve the problems
of management inside the curr@mojects,butit alsosupports the accumuiah of knowledge

of the forthcoming projects(Zhu, Sun, Xu, & Haider, 2014).

Having highlighted the importance of the aihd gaspotentialin Libya and the plans for
future big development projects, why is KM relation to execution of EPC projects

important?

According to the developmeplans darge part othe futureoil and gas productiois coming
from the employment of new EPC projegiéannedto take place during the coming years,
and as the EPC type (famous contracting strategy adopted andnu&dayan project9

projectsis the most tested and used within the Libyan oil and gas sector.

As stated abovethe increased demand for @hd gas will subsequently encourage the
increase of developmemrojects which will require capital investments ihe billions of

dollars.

Due to the large amount of capital required, owners and shareholders of such projects will
expect greater efficiencies from the engineering, procuremertoastiructionof the projects

than current practices provide; improvenseate always an added value, such as avmd
redoing the work (mamising benefitof usng project knowledge makng sure all project

team members are aware of it tme, etc), and such improvements can reduce time to
market which will createadditionalrevenue,andavoid delays that generate additional cost

and delay time to market (productiohdirect losses, possible commercial penalties...).etc

1.3 Personalmotivation for this study

Having worked in the oil and gas industry for over ¥®ars,currertly holding a positiorof

senior project managerin one of the major Libyan oil and gas operating companies, the
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researchermwishes to expand his experience in knowledge management systems in the
execution of EPC projectsiolding aDBA degree in Knowledg®anagemengystems will
enhance his skills and professional caréewill provide the opportunity to transfer what has
been learned and experienced throughout the research work undertékefoim of results

and recommendations.

The researcher has asthe opportunities afforded through meetings, interviews, participation
in meetings with a number pfojectstaff and management of seveddl and gas companies,
in addition to aonsistentollow-up of some projectsndertakerby the operator.

1.4 Objectives and structure of the thesis

This research is descriptive and qualitative in nature. It attempts to provide enough evidence
of the concept that may eventually help project teanmBawil and gas construction industry
in Libya to adopt an@ractse KM in theirdevelopmenof future EPCprojects.

The main objective of the research is to develop a KM process framewitikactivities
aimed at improving the business performancef organisations It also assists senior
managemeninvolved in oil and gas prect development function® better understand the
importance and potential of KMandin its promise to deliver both a learning and business

performance within the organisation.

The rationad developed in the above section leads to the following sebjetctives to be

tackled during the research work:

1) To investigate the issues related to managing the knowledge derived in Libyan oil and gas

organisations.

2) To identify practices and activities for managing knowledge within the leading oil and gas
organisamns for EPC projects execution, that can represent a basis for building and

implementing an effective knowledge management system.

3) To suggest a conceptual knowledge management model based upon the emerging issues
that can be used in the oil and gas industrLibya for the development of EPC projects,
Simple, less complicated and suitable considering the low spread of knowledge in the

overall organisation that can encourage management, project management teams and their
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subteams to use and implement KM dab, to facilitate knowledge creation and sharing

activities in their projeét environment.

The thesialsointroduces alualemergent casstudy investigationwhoseaimswereto study

the factors that affect the knowledge management activitigg jproject environment in one
major Libyan oil and gas industry organisation, and how business performance can be
affected (i.e.the extert to which aKM system can support and contribute agroject s

success).
1.5 Researchquestions

The research gquestisin a gounded theory studgrevery different to thénypothess or null
hypothess geneated at the beginning of an experimental design qgading study.
Furthermore, the questismust be flexible and opeended to allow the theory to develop.
They should 2 sufficiently broad to enable a systematic inquiry to be conducted of all the
aspects of a phenomenon in deg8trauss & Corbin, 1990and to give researchers the
flexibility and freedom to explore the phenomenon in degbihrs, the researcheannotknow

beforehand what the essential matters are (Glaser, 1978).

Stock (2001) also argued that really precise search questiacannot beposal before

beginning any grounded theory study.

Research questiorae «statements that identify the phenomenon tstbdied (Backman &
Kyngas, 1999andare«always broad (McCallin, 2003)

Based uporthe above arguments, the research objectives can be translated into the following

research questions:
Phase lquestiors:

- QL1.1: What issues should be addressed in relatidKM adoption within Libyan oil and
gas EPC organisations?

- Q1.2: What measures should organisations take to resolve effectively these knowledge

management issues?

17



Chapter 1 Introduction

- QL1.3: How can these measures be suitably implemented and accepted in EPC Libyan oll

and ga companies?

The research questions may even change during data collection (GlaserM@é8yer, it is

those interacting in the field that define their problems or concerns (McCallin, 2003). The
research problem should not be-prapted by the reseamh but should be defined by the
research participants themselves (McCallin, 2003). The way that the research problem and
guestions are formulated in grounded theory studies reflects its methodological olbfettive
«grounded theory explains what is adiyidappening in practical life, rather than describing
what should be going er{McCallin, 2003, p203).

Based upon these aments, researchers, therefore, should expectth@atquestion will

evolve» over the course of the study

Thus in the secondral third phasgof the researctihere is aneedto chang anddevelopthe

guestios towardsa new focused areas demonstrateid the following:
Phase 2 questions:

KM issuesthatemerged during the first phase were valuable aarsiveredhe first reseait

guestion, but the mattes still broad and relatively generic.

For this, the first research question investigaki issues was narrowed by the researcher to
focus essentiallpnthe critical influencing factoref «implementing a KM systemas shown

below

- Q2.1: What critical factors can influence the adoption of KM in the Libyan oil and gas

EPC project environment within the oil and gas companies?

And as a consequence, the second and third questions asking for what and how measures

should be taken bgrganisations were integrated into the following question.

- Q2.2: Building upon the existing practices, how can these factors be addressed and how
can roles and duties be distributed within the company to implement an effective K

management.
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Phase 3 questins:

With regard tathe issuesthatemerged during the first phase and the critical adoption factors
during the second phase tbfe researchdevelopingLL practices andthe improvement of

knowledge sharing and transfer within a project and fooeproject to another

The research question related to this phase was formulafieitbass:

Q3.1: How canthe LL process be improved to manage effectivitlg EPC project K and
enhaneits transfer betweeprojects?

1.6 Researchscopeand limitations

This researclis a qualitativestudyand has relied on an-ohepth investigation od medium
sample size (i.gt started with threenajor Libyan oil and gas companies). The main research
objective is to demonstrate the effect lafowledgemanagemen{KM) on EPC projec
environmentandthe learning, sharingnd then reuse of knowledgie can only be practical
fulfilled by focusing on a small to medium size sample of case study examples aridgstudy
these in more detaibearing in mindthat no researclhas been carrik out in the past
investigatingknowledgemanagemen(KM) in the project environment in the Libyan oil and
gas sector.

knowledge managemenis relatively new inthe oil and gas industry in general and in
particular in the oil and gas industry in Libydor this reasona sole quantitative study
approach was deemed reggpropriatethus not many organisations (or people) in Libya are
familiar with its underlying philosophy; ingeneral, they often confuseknowledge

managementvith an IT initiative and softwarapplications.

It is for this reason that the first two objectives of this study were fulfilled through a
comprehensive literature review and not through empirical means. The results obtained in this
research are specific and more toned to the organisasioiiéed butalso have general
implicationsfor understanding the role &howledgemanagemenin enhancinghe learning

and sharing of knowledgeand for how to reuse it in any other organisationsadaimilar

business and nature that function aperaéin Libya.
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1.7 Structure of the thesis

Paltridge (2002) identified four main kinds of thesis:«raditional: simple, «raditional:
complex, «topic-basecb and «compilation of research artickesThe «traditional: simple
type, which is generally the most pdguy follows the format of an introduction, literature

review, materials and methods, results, discussion and conclusions.

Traditional Simple Topic Based

1. Introduction 1. Introduction
2. Literature Review 2. Topicl

3. Materials and Methods 3. Topic 2

4. Results 4. Topic 3

5. Discussion 5. Conclusions
6. Conclusions

Traditional Complex

Compilation Based

1. Introduction 1. Introduction
2. Literature Reiew 2. Background to the Study
3. (Background Theory) 3. Research Article 1
4. (General Methods) 1 Introduction
5. Study 1 1 Literature Review
9 Introduction I Materials and Methods
1 Methods 1 Results
1 Results 9 Discussion
9 Discussion 1 Conclusions
6. Study 2 4. Research Article 2
9 Introduction 1 Introduction
1 Methods 9 Literature Review
1 Results 1 Materials and Methods
9 Discussion 1 Results
7. Study 3 9 Discussion
9 Introduction I Conclusions
1 Methods 5. Research Article 3
1 Results 9 Introduction
91 Discussion 1 Literature Review
8. Discussion 1 Materials and Methods
9. Conclusions 1 Results
9 Discussion
1 Conclusions
6. Conclusions

Figure 1 Kinds of thesis structure (adapted fromPaltridge (2002).
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In the case of this thesithe «tradtional comple» type has been adopted as a strugtiire
typically reports on a sequence of studesj consists of an introduction and background to
the research study, literature review, reflection of general methods, a sequence of sections on

each ofthe individualstudesconsideredand a conclusionendrecommendations section.

Due to the iterative nature of the grounded theory methodology, this form fits in quite well

with the variety of different studidhathave been undertaken during the pefimm 2011 to
2014.

Figure 2 provides an overview of the process or workflow adopted for this research study.
The following subsections provide the structure of this thesis by giving a brief description of

the layout and the coent of the chapters.
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Figure 2: An overview of the researchprocess gource: author).
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Bearing in mindhe abovethis thesisvasstructured to comprise seven chapters:

Chapter 1: INTRODUCTION

It providesan overview of this researclht addresseshe research backgroundesearch
rationale researclobjectivesyresarchquestionsresearch propositions, research methods and

scope and limitatianof the research.

Chapter 2: LITERATURE REVIEW

It presentsa review of literature relevant to the stuayhich was dictated by the emergent
nature of the research and undeeta throughout the course of the study. The chapter
commences by providing an initial review of literature in diverse fields sudknasledge,
knowledge management, project managemerganisational planning and development,
organisational learning, imwvationetc. It discusses the construction industry and its culture
and develops a case for ttieploymenof KM in the construction industrgndin particularin

oil and gas. It then explains terms as they are currently being understood in the li(steture
as KM, knowledge, and PM).

The chapter ends by providing emerging directions of research in the field of KM in

project environment context.

Chapter 3: RESEARCH METHODOLOGY

Considers the research methodology adopted, including the construphitophy, the
grounded theory methodology and the various data gathanicigollection methods utilised
duringthe research investigation, namely interviews and suridysslectionof participants
through theoretical sampling is dealt with in the teah of an emergent research design

which also incorporatescase study.

Chapter 4: INITIAL INTERVIEWS

This chapter presents, elaborates and dissus® outcome findings fronthe initial 20
interviews conducted with senignanagers(SM) and project magers (PM) fromthree

major oil and gas companies in Libya.
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These findings focus on the existing approaches ataturrently used,if any, to manage
knowledge and the current knowledge management activities withitnéemajor Libyan

oil and gas orgasations.

Open coding was the predominant coding process used during this phase. The analysis and
discussions of the initial findirsghad led to the development of an emerging preliminary

framework upon which thieass for further empirical research willrpgress.
This initial phase was conducted during the period from 2010 to 2011.

Chapter 5: RESEARCH PHASE 2 (CASE STUDY A)

This chapter presents the case study findings based on an existing KM initiative in major
Libyan oil and gas organisatios (companiey including online questionnairesom the
project team involved in this initiative and interviews with lead engineers (or middle project

managers)

Specific attention is given to further developing the categdayesxial coding the feedback
from this cae studp g$indings which are included to provide further refinement of the

emerging issues and their conditions.
This case study was conducted during the years 2042012

Chapter 6: RESEARCH PHASE 3 (CASE STUDYB)

This chapter presents the resulengrated from the performed-depth case study d&PC
projects in one leading Libyamil and gas organisation which concentrates orhe
improvement of LL practices througim actiorresearch strategyerfive projects.

Through further axial codinghe relationships between categorigsreelaborated anthree

consistent paradigms emerged. Theoretical saturation was reached during this phase.
These casstudeswereundertaken between 2012 and 2014.

Chapter 7: DISCUSSION AND MODEL DEVELOPMENT

This chaptediscussesll thefindings that were obtained from the three previous chapters.
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It describes how the emerged categories were integrated and the core category was fixed
through selective coding. The model developed was presented tmmahagementof

participant companies to collect preliminary comments before the practical evaluation.
This phasevas conducted 2014.

Chapter 8: CONCLUSIONS AND RECOMMENDATIONS

This chapter outlines the major conclusions, limitations and recommendations drawn from the
study.

1.8 Summary

Chapter(1) has introduced the research presented within this thesis, the following being a

summary of the main points discussed:

With KM being recognised as important to the oil and gas industry, there is a need for further

empirical researchithis area.

The first aim of this research work is to map out the current situation (EPC project working
environment) of the leading Libyan oil and gas organisations (leading companies) regarding

the use of knowledge mproject environment anithe assoatedissuegelatedto it .

The second aim is to demonstrate with a grounded theory framework howtisst@sserged

duringthe investigation work can be treated effectively.

The third aim deals with the practical demonstration ofrtile of KM in improving the

weaknesses identified in the first aim

The structure of the thesis reflects the emergent nature of the research design, which is guided
by theoretical sampling as part of the grounded theory process. In this regard, the next chapter
specifically deals with the grounded theory methodology and issues relating to philosophy,

research methods and research design.
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2 Literature review

Literature review is an ongoing process during grounded theory. In the initialspbfse
research, literature is reviewed to identify preliminary concepts and categoriesashbn

research progress,it becomes more focused in order to support the emergent theory.

2.1 KM in oil and gas industry
2.1.1 KM in international oil and gas companies

The al and gas industry originated ithe United Statesof America and then extended
worldwide. American exploratiorand production companies had initiated and developed
several management systems to support their production and development plansye¢hey we

and still are, pioneers in exploratigrproduction, managemerand technologyThey were

followed by UK companies and therecently most oil andgas leaders are international
compates exising worldwide through joint venture agreements with nationompanies.

According to Sangeeta Shah Bharadwaj, Sumedha Chauhan, and Aparna Raman (Oct. 2015)

i n todayods globally C 0 mp-atensivei organizadams/ gaino N me n

knowledge and wisdom through their business activities.

BP

BP& knowledgemanagement approach is fitted by a structure, which identifies a learning
cycle i before, during and following any function which can be reinforced by simple
process tools. CollisoandParcell(2001) mentioned that BP encourages workers to locate the
Intranet or Web to discover who has been doing the related function before beginning a job
therefore sawmg time and accomplishg that work better than before by knowing the

mistakes.

BP also presented a tool to assess efficigmamedthe After Activity Review(AAR), a brief

group conference to capture operational knowledge, while doing the task. BP has been
following an activity to analse efficiencyonce a task is finished, which can be named
«Retrospec& Rdquo». BP management also made sod®low functions> to enable cross
business sharing. By encouraging behaviours like asking for help, active listening,
establishing associations and creating confidence, BP made a knowledge sharing culture in
the organisation. There are more than 250 sites in BmeSare conventional and have

distinct objectives; others are informal (Collison & Parcell, 2001).
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Chevron

Chevron is rolling ouThe Chevron Way, which is really a guiding group of objectives,
maxims and values that define the functions of workerstatyeets of the compangnd the
marketing procedurego interact and function together to achieve the target (Derr, 1999)
Chevron has a few communitjgsrobably the most successful areas are the best practices
refining networks. These sites have expdal orgaisdion targets, apparent sponsorship from
senior managemenand a passionate coordina{@»Brien & Rounce, 2001)Chevron is

rolling out the«method ownersprogranmebecause of their network of US gas refineries.

Shell

People inShellb kayerorganisatiorwork in distributed virtual teams, and produce and adapt
knowledge worldwideof most readily useful training to regional situations (Skyr&e
Wyllie, 1997) Lesley Chippertld, Supervisor, Layer International Exploration & Production
(E&P) sttes that within E®, Layer gives attention to people and peofilepeople

connectios. They developda slogan thasays, «nowing who is as good as knowingws.

2.1.2 KM in Libyan oil and gas companies

Knowledge management in the (Libyan) oil and gas inglustrstill lacking, «despite the
tremendous effort companies worldwide have devoted to the implementation of knowledge
management systems, organisations in Libya are still suffering from the failure of Knowledge
Management (KM) implementatior{Saleh 2013.

According to S. Abouen, V. Ahmed, G. Aouad (2014), it was first, developed in America and
Europe, provoking the existence of a number of swsthblished Project Management
approaches in the form of Bodies of Knowledge. In Libya however there are msoble
relating to the development of project managers, particularly within the Libyan Oil Industry,
which acts as the main contributor to the Libyan econofhe importance of project
management development in the Libyan oil industry can be attributed tolzenof reasons,
which make this study unique. Agnaia (1997) states that the problems in the Libyan oil sector
were caused by the inability of technical and educational institutions to provide much needed

qualified personnel.

«KMS is modern technology irfmé business world, and because the oil industry relies heavily

on modern technologies, the Libyan oil sector must adopt and app8aieh, 2013).
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Al-Busaidi (2005; 2007)reveas that in the Arab world, and in Libya in particular, the
application ofinformation Systemd$) and KM systems (KMS)s still at an early stage.

The literature available in this area discusses the importance of knowledge management as a
means of improving productivity in general, but it does not sufficiently describe mechanisms
through which KM can be embedded into the industry operating culture of oil and gas, and
providesalmost nothingaboutthe Libyan oil and gas industry.

2.2 History of Knowledge Management

Grant (2007) considered that the beginning of knowledge managementwtasPolanyd s
early publications on individual knowledge in the direction of a -pasital philosophy
during 1958 and the taailomain in 1966which then became the foundation and reference

for the majority of works on knowledge management during 8904.

One more important development in knowledge management theory was introduced by
Nonaka through his work orknowledgecreating companiesin 1991 and soon after in
1995.

Nonaka had used and further extended Pofamyark on individual knowledge tbugh real

case studies from knowledge creating companies in Japan. Furthermore, Nonaka had built up
the «knowledge creation modelby which he declakthat successful innovations initictee
convesion of organisational tacit knowledgmto explicit knavledge andback to tacit
knowledge continuingin the same manner to present the process of knowledge development

within the orgarsation.

Within the above contexts, there were also other consistent and isstodavelopments in

KM elaborated by other #lwors such a®avenportand Prusak(1998) They supported the
apparent difference between data, information and knowledge in their publications on
working knowledge. They argued for a more holistic analysis of knowledge management
from the societechnicaltheory, elaboraing that their school of thought teed to be too
prescriptive becauseit ignores the local environment in which the organisation operates
(Grant, 1999).

The development of KM categorisation by Mikel Earl (2001) was one of the more imiporta
achievements in the KM field. Earl acknowledged three main KM schools: the technocratic
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school, economic school, and the behavioural school. The technocratic school is based on
information and management technologies which support knowledge employees daily

work. The economic school essentially creates profits for the firm through utilisation of
explicit knowledge, andother obscure assets similar to patents and copyrights. The
behavioural school is more oriented in the direction of the behaiaspects of management

which requires organisations to be positive in creating, sharing and using knowledge.

Gherardi(2006 distinguished two KM bodies of knowledgihe sociology of knowledge
which teaches tha&the conception of knowledge should bealysed in terms of social
construction of reality, andhistory of sciencewhich argues thatnormal science does not
become institutionalized by means of a process of accumulation and reflection on the
knowledge produced, but through the mobilizatibpower resources in support of claims for

its legitimacy and validity (Gherardi, 2006)Table 1 summases the key and weknown

development areas of KM.

Period KM Contribution Area
2006 Susan Gherardi (KM Bodies of Knowledge)
2001 Michael Earl (KM Taxonomy)
1998 Davenport & Prusak (Working Knowledge Sotaxhnical Theory)
1996 Robet Grant (KnowledgeBased Theory of the Firm)
1991, 1995 Ikujiro Nonaka (Knowledge Creating Compar)ies
1958, 1966 Michael Polanyi (Personal Knowledge)

Table 1 Most popular KM literature contribution

2.3 Knowledgedefinition

Before describingKM in further detail, it is essentidab investigae the issues associated with
knowledge. Knowledge was the subject of philosophical dismuder thousands of years
(Boyd, Egbu, Chinyo, Xiao, & Lee, 2004Jignificant interest is givenotthe philosophical
perspectives on knowledge by Jashagadf®4), from Plato and Aristotle, through to those
espoused in modern KM literature suchiasNonaka(1994) and Davenporand Prusak

(1998) who defined Knowledge aknowledge is a fluid mix of amed experience, values,
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contextual information, and expert insight that provides a framework for evaluating and
incorporating new experiences and informasicBichwand(1994) recogised that peopledo

not find or discover knowledge so much as constouchake it. We invent concepts, models

and schemes to make sense of experience and, further, we continually test and modify these
constructions in light of new experiengeand experience is a recurring theme in these

definitions, as the entry in tl@xford English dictionaryODED (2008) confirms:

1. Information and skills acquired through experience or education.
2. The sum of what is known.

3. Awareness or familiarity gained by experience of a fact or situation.

Accordingto DavenportandPrusak(1998) knowledgenaturally contains both a meaning and

judgement. A judgement is a conclusion based on a pemperience and beliefs.

Knowledge is a powerful resource that enables individuals and organizations to achieve
several benefits such as improved learning aastbnmaking- Kamla Ali Al-Busaidil, L.

Olfman, Terry Ryan, and Gondy Leroy (2010) and according to Sangeeta Shah Bharadwaj,
Sumedha Chauhan, and Aparna Raman (2015) in order to compete effectively, firms must
leverage their existing knowledge and ceeaéw knowledge that favourably positions them

in their chosen markets. Il n order to accom
Cc a p accthet apilidly to use prior knowledge to recognize the value of new information,
assimilate it, and apply it toeate new knowledge and capabilities.

Nonaka and Takeuchi recdgad that knowledge and information are different in beliefs and
commitment, action, and meanifigonaka & Takeuchi, 1995)
2.4 Knowledgedimensions

It can be concluded that knowledge is experaiytbased and is always alterede light of
new experiences. Moreover, &usaand Hendriks (2006) have argued, knowledge is

socially constructed in nature, a view shared by many aut8oyisre & Josephson, 2006)

This idea is shared buintas(2005) who recogrses three key issues concerning the nature

of knowledge the tacit nature, the social natuend the stickiness of knowledge. Tacit
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knowledge is acquired through experience and internal reflection and cannot be simply shared

with others whdiave not been through comparable experiences.

Regarding thesocial dimension it may be created and held collectivelfQuintas, 2005)

The stickiness of knowledge refers to dtntextand the complexity with which this type of
knowledge can be shared other situations or contextewhat has value or meaning in one
context may have little or no meaning in another comtéQuintas, 2005)Also Fong(2005)
identified context as important and reflects the constructivist perspective in discussing the
corcept of knowledge sharing, whickrelies on reaching a shared understanding of the
underlying knowledge, not just the content but also the context of the knowl|€égeg,

2005)

Nonakaand Takeuchi(1995) provided in their theory of organisational knowdedcreation
the most famous definitions of knowledge in literature on this subjedintroduced two
dimensions of knowledge.

The ontological dimension considers the levels of knowledge creating entities as individual,
group, organisatigrand interorganisation levels.

In the same direction, Egband Robinson (2005) identified three key types requiring
consideration in managing knowledge within organisatigmseduct (technical knowledge),
process (procedural and regulatory knowledgall people (iderfying people with specific

skills and experiences).
The epistemological dimension comprises two types of human knowledge: explicit and tacit:

1 Explicit i can be readily codified into words and numbers, easily shared, easy to

distribute, and can be manageglinformation

1 Taciti not easily visible or expressible, highly individualised and context specific,
difficult to share and manage, and more valuable than explicit knowledge. This is a
theme continued by Caddy (2001) who provides examples of both expittitacit
knowledge in an organisational context, in relation to both individuals and collectively
within groups (see Table 2).
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Epistemological
Dimension Externalization

Explicit ¢
KnowAIedge Combination

28

2
<

S

Tacit O i
Knowledge Sodialization 4o rnalization +

Ontological
Dimension

Individual Group Organization ~ Inter-organization

Figure 3 Knowledge dimensions (Nonaka& Takeuchi, 1995)
Table 2 The classifications of Organisation Knowledge (adapted from Caddy, 2001)

Knowledge Type Possessed by:
Individuals Collectively within groups
Explicit Formal training and educatior Mutually agreed upon and document

personal notes and documentation  business rules; registered pdgen

Tacit Problem solving skills, communicatio Group heuristics; intrgroup cohesior
skills; negotiating ability and stability

Michael Polanyi (1966inentioned thatkWe can know more than we can felhccordng to

him, knowledge that can lexpressed in words and numberdy represents the tip of the

iceberg of the entire body of possible knowledge.
Polanyi identified twacategories human knowledge: tacit and explicit.

Polanyi argued tha«Tacit Knowledge is highly personal and hard to formalize, making it
difficult to communicate or share with others. Subjective insights, intuitions and hunches fall
into this category of owledge. It is deeply rooted in ann d i v adiansandexperience

as well as in the ideals, values, or emotions he or she embraces; it is a personal quality which

makes it hard to formalize and communicate
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There arg3) threeaspects of tacit knaedge:

1. Technical aspect, which covers the kind of informal personal talent skills and abilities

often referred to asknow-hows.

2. Cognitive dimension. It consists of a mental model, beliefs, principles, ideas, and
values, which are deeply embedded withidividuals (personal) and which we as
individuals take for granted.

3. Explicit Knowledgeis codified knowledge that can be transmitted in a prescribed and
recognised manner using a systematic language cdtnigned in recordsf the past
such as hard and/osoft documentation, databases, and is considered on a
chronological basis to perfectly present the particular knowledge extent.

It can be articulated in different ways; such as words and numbers and shared between
a community in the form of general datscientific data, equations and formulas,
specifications, operating manuals and guidelines. This type of knowledge can

bevoluntarily transmittedn an easy way between individuals in an official and

systematic manner.

Codified knowledge (= data)
stored in documents, IT-sytems
Knowledge from knowledge
exchange (communication)

Tools and
methods to

Figure 4 Iceberg metaphor of Michael Polanyi

It can be summésed that tke appropriate definition of knowledge to adopt in this research is
the following « Knowledge is a combination that includes both individual experience and
understanding in the organisation and the organisatayohived information that existsuch

asdocuments and reports, available within the organisation and in the oudside.
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2.5 Knowledge managementprocess (Add K conversion of Nonaka)

Significant importance is placed on processes for managing knowledge bgritist
Standards InstitutgBSI) (20@) which defines KM as:«the creation and subsequent
management of an environment which encourages knowledge to be created, shared, learnt,

enhanced, organised and utilised for the benefit of the organisation anstdmers».

Many processes relate toettmanaging knowledge definition. BoBuresh (2006and Egbu

and Robinson (2005highlighted similar processes including: identifying, capturing,
codifying, storing, mapping, disseminating, creating, and measuring its invgagt(1997)
discusses renewingrganising, transforming, and leveraging knowledge assets; whilst the
BSI (2003) refers to creating, sharing, learning, enhancing, organising, and utilising
knowledge.Kazi and Hannus (2002)onsider these: identify, collect, organise, share, adapt,
use, and create.Jashapara (2004identifies the processes of discovering, generating,
evaluating, sharing, and leveraging knowledge, which he contends occurs in a continuous

cycle.

Suresh (2006placed comparable importance upon processes following an exdditesiature

review and defines KM aga process by which knowledge is identified, captured, codified,
stored, disseminated (shared/transferred), implemented (adapted, transformed, synthesised)
and its impact measured for the benefit of the organisatibn connection with such
processesSureshcontends that KMkconsists of distinct but interrelated processes that are

not linear but can be cyclical and iterat(&uresh, 2006)

Guido Schryen, Gerit Wagner, Alexander Benlian (2015) research has discthagrbaving
defined our understanding of knowledge, we draw on the theory of (organizational)
knowledge creation (Nonaka 1994) to develop admeensional model of knowledge which

is based on two constituent dimensions: codification and abstractiowfddge.

Our empirical analysis also reveals how often the corresponding review types can be found in
the IS literature over the past 15 years. Gap spotting reviews amount to almost one third of all
IS literature reviews, thereby contributing to the exdéization of domain metaknowledge.

Perspectival reviews occur rarely; one reason might be that it requires knowledge in other,
related disciplines, such as psychology or computer science, and that this combination of

knowledge from multiple disciplines iare.
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Egbu and Robinson (200%)entify and go into more detail on a number of these KM sub

processes including:

- ldentification: identifying people with specific skills, abilities of suppliers and
subcontractors, and knowing who to contact when thergiiskdem are key challenges of
KM. Communities of Practice (CoP) can aid the identification of such knowledge, while

skills databases can also prove useful.

- Capture: where tacit knowledge is transformed into explicit form, including mechanisms
such as minies of meetings, a database for project reviews, and staff reports on external
training events they have attended.

- Storage involves recording valuable experience in electronic form to avoid repeating

mistakes; train new staff and retain knowledge of sthfh leave the organisation.

- Mapping: utilises lists and visual representations of the organisats&nowledge

including pointers to people, documents, and databases.

- Dissemination comprising the sharing and transfer of knowledge, there are a variety of
techniques and technologies which support the dissemination of tacit and explicit
knowledge: telephone communications, storytelling, mentoring, and job shadowing can all
contribute to sharing tacit knowledge, while a company newsletter can expedite the
transfer of events, best practices, and lessons learned.

- Creation: concerned with adding value to previous knowledge through innovation,
particularly in developing new skills and competencies of employéessain and Lucas
(2004) discuss KM as a process thhelps organisations identify, select, organise,
disseminate and transfer knowledge. The main focus for creating knowledge was related
to researching new ideas and products from external sources. In terms of creating
knowledge, it may be created in a pwseful manner, such as through R&D or much more
serendipitously through the problesolving process on a construction project as noted by

Kazi, Koivuniemi and Moksen (2005).
In this regard, they refer to a number of organisational knowledge initiatives:

A Shaing knowledge and best practices
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A Instilling responsibility for sharing knowledge

Capturing and reising best practices

Embedding knowledge in products, services, and processes
Producing knowledge as a product

Driving knowledge generation for innovation

Mapping networks of experts

Building and mining customer knowledge bases

Understanding and measuring the value of knowledge

SIS S S S S S S

Leveraging intellectual assets

Difference between knowledge transfer and knowledge sharing process

In the context oknowledgemanagerant process, thauthor was faceith three different
terms that seemed to l®/nonynous but isrelated to three different conceptsiowledge
transfer, knowledge sharingnd knowledge dissemination. They are considetecdawe
overlapping content. Sometes they usemore than onderm when discussing the same
concept. After conducting an-otepth literature reviemwthe author seleetl andadoped the
definition that mde sharing as a process more related to the interaction between individuals,
and transkr to exchange between groups (projects teamstesuhs), while dissemination
terminology compriedboth sfaring and transfer of knowleddegsides, the development of a
high quality of the system storage function is crucial for the knowledge contriltatbes/e
an easy and quick sharing process Kamla AlBAkaidil, Lorne Olfman2, Terry Ryan2, and
Gondy Leroy (2010).

For example, one author identifies over three dozen knowdglalgieng barriers in one article
(Riege, 2005)in anotherarticle the sameuwshor uses knowledge transfer as a term when
suggesting actions to overcome the same and similar baRiege, 2007)He even refers to

his own research in the following wagindeed, organisations wishing to make their
knowledge management strategyuacess need to pay attention to potentially more than three

dozen human, organisational and technological obstacles to transferring knowledge
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A number of authors have attempted to clarify the differences and define terms in order to
avoid this confusionand find a dividing line between rtdwledge Transfer (KT) and
KnowledgeSharing (KS)

The most common differentiation is related to the levels of analysis, in that KS is used
habitually by authors focusing on the individual level, while KT is used more giweps,
departments, organisatiqrs even businesses are in fo¢Asgote & Ingram, 2000)

KM is viewed as a process, where many activities are formed to carry out key elements of an
organi sationd6s KM asFunmidola ®lgbynmaOnubtayd2p1&)r at i on s

Argote and Ingram (2000) describe knowledge transfer athe process through whiatne

unit (e.g., group, department, or division) is affected by the experience of another

Saif Al Muzahmi (March 2015) found that Knowledge management is a paofic
discovering, capturing, and applying the collective knowledge in an organization to help the

organization compete (Meihami&Meihami, 2014).

It is most common during the project execution phtss the project team (key members in
particular) is mairgined in a coherent and consistent manthering the projecd dife;
however it will be demonstrated later in this research that changes and modifications within
the project team can occur from phase to phase. Changé® ipoject team (if not minor)

will impact greatly the mainénanceof project knowledge and this will generate negative

conseqguences on the profe&uccess.

Funmilola Olubunmi Omotayo (2015) says that KM as a discipline has been a focal point of
discussion over the past decades. Innegears, the importance of KM has been widely
recognized as the foundations of industrialized economies shifted from natural resources to
intellectual assets.Saif Al Muzahmi (March 2015) stressed that must be kept in minds in
order to ensure absolutecsess of the tenets of knowledge management that the management

of the organization continuously brings a change in its organizational culture. The incumbent
corporate culture does not always support sharing practicestih e or gani zati on
2014). There is a list of complex tasks that Oil and Gas companies have to deal with, which
are considered as knowledge intensive work in the company (Skalle, Aamodt, & Laumann,
2014).
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As the above issue related to proje@ntecontinuity and availability is very important from

oneproject phase to theext,the author of this research study consdeatknowledge flow

from any project phase to the subsequent phase will be defined and tre&temlvéeige

transfer between dependent units
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2.6 KM implementation in the construction and oil sectors

knowledge over time to indicate the important periods in KM.The publication year(Paulin & Suneson2012)

In the literature, when developing a formal KM initiative, there are a number of issues to
consider. According to both Robinson et al. (2005) and Egbu (2004), the following points

shauld be considered:
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A Devel op -sharikgruwtwd e d g e

A Li nk KMinteatives and eiformarge measures

A Provide suppordTtdlsom both I T and non

A Utilise a KM maturity scale in order to ob

The above points are made at a generic level and this research investigatesyhzan the
applied in the oil and gas sector in Libyihat is why the first case study investigated the

specific influencing factors of KM implementation in the oil and gas industry in Libya.
John Girard, JoAnn Girard (2015) defined KM as:

1 Knowledge Manageent is the identification and analysis of available and required
knowledge assets, knowledge asset related processes, or the subsequent planning and
control of actions to develop both the assets and the processes ("Knowledge

Management, IBM Glossary,").SA

1 Knowledge management is an integrated, systematic process for identifying, collecting,
storing, retrieving, and transforming Information and Knowledge assets into
Knowledge that is readily accessible in order to improve the performance of the

organizaton (Prior, 2010).

1 Knowledge management involves activities related to the capture, use and sharing of
knowledge by the organisation. It involves the management both of external linkages
and of knowledge flows within the enterprise, including methods aockegdures for
seeking external knowledge and for establishing closer relationships with other

enterprises (suppliers, competitors), customers or research institutions.

In addition to above, Sangeeta Shah Bharadwaj, Sumedha Chauhan, and Aparna Raman (Oct.
2015 said that Measuring KM effectiveness and its contribution to the organizational
performance is a key concern of many organizations. As knowledge is an intangible strategic

asset of an organization, measuring it is a challenge.
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The implementation of KM programme involves the creation, acceptance, and adoption of
processes, values, and systems that are either comp@myor in the very least span across
functions, departments, and communities. The implementation and long term success of such
farreacling changes require top and central management backing, both from the perspective
of resource and political support but also to ensuretolalay acceptance of such measures
Alan Frost M.Sc. (2014).

2.6.1 Critical success factors of KM implementation:

The lack & KM implementationfound during the initial interviewsed to an investigation of
critical success factor¢CSFs)to help organisations to understand the context of KM
implementation and to develop effective strategies or policies to maximise the ptyludbil

success in KM implemeaton.

The second phase of this research is a case specific study which emengagssary to
identify the real causes of KM implementation initiative failared directly reflectsto the

critical areas or influencing faatoof KM implementationgeesection5.1).

In this context, many authors studied the CSFs of KM implementati@nganeral and

specific level.

Borousan, E., Hajiabolhasani, &,Hojabri,R (2012)work was reviewed as a study of GSF
relating to oil and gs in Iran.They studied factors that cause proldemimplementation of
knowledge management oriented to major Iranian oil and gas companies, mostlyhender
National Iranian Oil Compan¢NIOC). Borousaret al (2012)considered three major factors

can k& mined. Culture, information technology, and KM strategyttae¢hree basic factors of

KM implementation. The culture factor was considered by them as a broad concept which can
be divided into two categories including management and @agamal cultue, which are

both critical in KM implementationTheir researckwanted to find outhe main factors that
influence KM implementation in Iranian oil and gas companies and can potentially cause
problems and make these companies face challenges implenmemimigdge management it

seems that Irah eil and gas industry should be careful about two major faetors

On the study of Mohammad J. Arif and Mohammed Hassan Bin Shalhoub (2014) he found
that the author (Chong et al. 2006 ) confirms that the failuréeintifying the critical success
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factors and the lack of reference to measure the impact of knowledge management and taking
advantage of existing knowledge in development leads to failure of those institutions to
maintain competitive advantage and inabitidycatch up with their peers, considered a freeze

or eat their knowledge and which may lead to damage to either the short term or long term.

Compared to management culture and KM strategy, organisational culture and IT
infrastructure have more importanceimplementation of KMxCulture and IT infrastructure
are two important factors that a lack of them can cause problems implementing knowledge

management».

They considered that the management culture factor hasoaerate impaet while the
importance ofKM strategy is a factor in the first step of KM implementation, which is less

than the other major factors.

Laith Ali Yousif AL-Hakim and Shahizan Hassan (February 2012, Vol. 4) saidrtlsdtort,
successful KM implementation requires preparation toteraa organisational environment

to get the best possible use of knowledge, and a conducive environment of effective KM
implementation. Previous studies have identified a broad range of factors that could have an

effect on the success of KM implementation.

5,54 5,49
5 -
4
4
2,89

3 1

2 1

1 -

0 1 T T T 1

Organizational IT Infrastructure Management KM Strategy
Culture Culture

Figure 6 CSF chart of Ehsan Borousan et al(2012)

On a national scale, the workf Khalifa, ZA, & Jamaluddin MY (2012) relaing to the

construction industryand the work of Salef2013 related to oil ad gas were reviewed.
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Khalifa, ZA, & Jamaluddin MY. (2012) identified 10 predictorsof KM factors in their
investigation classified into four categories: orgsation factors, individual factors,
technological factorsand KM factorsas illustrated irFigure6.

The dataanalysis mae by Khalifa et al (2012),shows that seven out tie 10predictors of

KM found has «a major effect on the decision of successful KM implementation in the
construction industry in Libya. In line viatprevious KM literature, top management support,
training and education, knowledge sharing culture, ease of KM use and all KM related factors
were found to be positive predictors of KM implementation. Ogdioinal culture does not

have a statisticallyignificant effect on the successful KM

They consider thatorgangational culture factors have no significant relationship with the use

of KM tools inthe construction industry in Libyg and reflectedhat this was becausethis
industry is very bureauwatic». They added thait is hard to motivate employees to share
knowledge as indicated by the negative relationship between the independent variable
motivation to share knowledge and the dependent variable KM implememntatnoh that

«KM web-based systa is highly recommended to solve the problem of lack of motivation of

knowledge sharing, lack of knowledge infrastructure in construction industry in>Libya

While according to Laith Ali Yousif AkHakim and Shahizan Hassan (February 2012, Vol. 4)

is that ing quantitative survey research involving 220 ekl managers, present study
empirically tested a proposed theoretical framework that examines the above relationships
based on structural equation model. The results show that critical success fdctors o
knowledge management had a statistically significant and direct positive effect on innovation
and OP. Most importantly, the findings indicate that critical success factors of knowledge
management had a positive and statistically significant effect aniaagional performance
through the partial mediation effect of innovation. The present study shows the significance of
the critical success factors of knowledge management in relation to enhanced innovation and

improved organizational performance.

Saleh(2013) in his PhD researgHtiocused exclusively on the identification of critical factors
that influence acceptance and adoption of KM systems for the Libyan Public Oil Sector.
Based orthe works ofmany scholars from around the world avhadundertaken sidies on

the CSFs that affect knowledge management initiatives in both developed and developing
countriese.g.,(Alavi, 2001; AFMabrouk, 2006; Conley, 2011; Davenport, De Long, & Beers,
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1998 ;Jennex, Smolnik, & Croasdell, 2008; Kankanhalli, Tanudidjai@n®, & Tan, 2003;
Liebowitz 1999; Liebowitz & Megbolugbe, 2003; Mé&achuca & Costa, 2012;Saleh 2013)
summarsed the CSFs in 12 groups sisown insFigure?.
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Skyrme & Amidon (1997) | K | K| K | K K| K| K
Davenport et al. (1998) KIK| K| K| K| K| K
Liebowitz (1999) K|K| K| K K K
APQC (1999) K| K| K| K| K
Zack (1999) K
Ahmed et al (1999) K
Holsapple & Joshi (20D K K K K K
Choi (2000) K K K
McDermott & O«Dell K
(2001)
Alavi & Leidner (2001) K
Hauschild (2001) K
Horak (2001) K
Hasanali (202) K|K| K K| K
Yahiya and Goh (2002) K K| K
Chourides (2003) K| K K| K
Wong Aspinwall (2004) K K K
Hung et al (2005) K| K| K K K| K
Wong (2005) K| K| K|K|] K| K| K|K K| K
Al-Mabrouk(2006) K| K| K|K|] K| K| K|K K | K
Conley and Zheng (2009) | K | K | K | K K| K K| K
Egbu, Wood, etal. (2010) | K | K | K K| K| K| K K| K
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Figure 7 Summary of Literature Review that identifies CSFsaffecting KM adoption (adopted from Salah, 2013)
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From the above factors that influence the successful adoption ofsidems Salah

investigated just three key elements tlaicordingto him, influence organisational change
particularly in Lbya. He demonstrated that $ieeplay a vital role in KM acceptance and
adoption in the Libyan oil sector. The first concorganisational culture. The second
dimension is concerned with training and educatvdmile the third relates to the information

technology infrastructure.

Table 3 Categories of Critical Success Factors of KM acceptance and adoption in the Libyan oil
sector particularly according to Salah (2013)

Category Themes

1 Information technology infrastructure: IT equipment; availability of KMS
technologies in the oil sector

2 Organisational culture: top management role; organisational profile

3 Educaton and training: training programme efficieneglucation level

2.6.2 K implementation barriers

Some authors consider that thelatiorship between a barrier and success factor is
counterbalanced isucha way that overcoming a barrier means a suce@sksuccess factors
can be derived from barrieBotential barriers to K managemethterefore reflectCSFsin KM

implementatio.

That is why a literature survey ofknowledge sharing barrierwas conductedas it is

considered the key processkoiowledgemanagement implementation.

Many barriers cited in the literature, can inhibit perdoos shaing their knowledgesuch as
the lack of time needed to put it into a form appropriate for sharing, ignorance of what
knowledge needs to be sharg@vy, Hadar, Greenspan, & Hadar, 20l@ar of publishing
something secrdParoutis & Saleh, 2009pnd the lack of an organisational cu and/or

structure that fosters knowledge sharfhipg, 2011)
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A summary of the potentiaif some barriers to successful KM implementation citgthese

authorsare identified in Tabld

Table 4 Literature review identified K sharing barriers

Barriers

Lack of timeand money

Temporary, projectbasedand dispersed

Employee resistance

Poor organisational culturend structure

Piecemeal ad hoc adoption

Problems of measurability and validation

Lack of understanding of the benefits of KM

Conflicting orientations to change and lack of sensitivity to contex

However four barriers not listed in the initial literature survey emerged from data collection

in Phase 2lack of trustfear of losing power, job securjtgndfearof beingjudgedas faiing.

Thus, a more wdepth literature invegjation relating to these three discovered barriers was

donein retrospect

M Lack of trust

Trust is one of the significant factors which have strongly influgnodividuals to share
knowledge(Al-Alawi, Al-Marzooqi, & Mohammed, 200 Fathiet al, 2011 King, 2006;&
Szulanski 1996 Reciprocated and communal trust improves the communication between
employees and prodes more knowledge sharing. Employees normally fear sharing
knowledge due to competition exrgj among them and this may result in losingvpoin the

firm. However, when trust exists between individuals, it is not seen as a threat by individuals

who want to sharthis knowledge with colleagsé€Fathiet al, 2011)
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Accordingto Goh (2002) trust in a firm happeswhen informations availableto employees

and the orgasation has a system of rewards and recognition for those who share their
knowledge «In a climate of low trust, employees will not share their knowledge>wélbh,

2002)

Riege (2005) believed that when people fear that tHeiowledge will be altered or are not
sure about the strength of the source of knowledge, they will not share their knoviesige
also mentioned that trust will have consequsrmethe communication process anit the

end the quantityof knowledgetha will be shared.

Levin, Cross, Abrams, and Lesser (2002) argued that knowledge sharing occurs more in
fragile ties when intensity of trust is constamécause people desire to learn more and join
morewith people with diverse information, bwhere tiesarestrong people may have similar
knowledge. It was supposed bgvin et al.(2002)that the nature of knowledge has an effect

on the importance of trust. It is also argued that when the knowledge is mostly tacit and

mainly gained by experience, trustcompetence is more important.

1 Fear of losing power and job security
Fear of losing power and job securiye other important factors that may influence

knowledge sharing in the orgastion.

According to Szulanski(1996) fear of losing power/influene in the orgaisaion is an

important knowledge sharirzarrier When individuals think that they will lose ownership,
a position of privilege and superiority, if they share their knowlettga they will not share
it.

1 Fear of beingjudged afailure

Fear of being judged &ailureis anothenmportant barrier<We assume that everyone did the
best job that they could, given what they knew at the time. We are not here to pass judgment

on what happened but to learn and grow from our collective expesi@iegh, 2008)

2.6.3 Role of HRM

Human ResourceManagement (HRMemergedas playing a role in KM implementation

during the second phase of research.
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A number of authors have identified different areas where KM and HRM overlap.

Gloet (2006) posits thatinterestin the relationship between KM and HRM has increased
over recent years as both KM and HRM have grown more sophisticated and cordyide
Theriou and Chatzoglou (2007) recaggthis relationship, they argue that human issues are
ignored in many KM initatives, and that the KM literature has made only inequitable and
limited useof HRM concepts and frameworks.

Edvardsson (2008) thougttiat «knowledge is dependent on people and that HRM issues,
such as recruitment and selection, education and develogmeeiot;mance management, pay

and reward, as well as the creation of a learning culture, are vital for managing knowledge

within firms»

Storey (2005) identifie HR-linked interventionghatcan be related to knowledge woduch
as employment, work and omgaation design, development (including training, learning,

personal development and career management), and performance management.

Jashapara2004) identifiel a number of HR interventionthat can aid the successful
implementation of a KM initiative including: employee involvement, employee
communication, training and development, appraisatsvard and recognition, and
performancewhile Koch (2003) identifid two important means of developing organisational
knowledge resourcesecruitment and traingn Appraisals and reward systems, job design,
organisational culture, job securitinternal promotionand career opportuniticare areas
recognised as requiring further consideration in terms of the role of HRM in KM (Hislop,
2002).

According to Olomolgee and Egbu (2004)«f KM is to succeed in organisations, HR
practices and policies should be designed to facilitate a mechanism that brings people
together, either formally or informaby

Training can provide HR with an opportunitio mix together enpyees from different parts
of the company who do not normally interact with one anetfisengnickHall & Lengnick
Hall, 2005).
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LengnickHall and LengnickHall (2005) suppose that HR pkg role in promoting informal
networks, wherepeople know each oth and help each other regardless of rank, function or
job title».

Meetings, conferences, social events, employee rowades and internal electronic

communication networks, are other areas where HR can beonwvohed.

Svetlik and StavroCostea (2007)dentify commorxactivities and goals when creating work
units, teams, crodsinctional cooperation, as well as communication flows and networks

inside the organisation and across its bosders

2.6.4 Role of ICT

Technology plag a significant supportive rolen KM initiatives. Several authorssuch as
PayneandSheehar{2004) Tiwana(2000, andWalker, Wilson,and Srikanthan(2004)claim
it is evident that technology has great contributionto make ast hasa central role in
knowledge management in any orgatis® it supports the right to use soft access system
sharing, and the use of knowledgearflexible manneras appropriate to the concerned

projectconcerned.

However, in this respect Carrillo, Robinson;@hassani, and Anumba (2004) dispute that IT
facilitates the identification and sharing of knowledge, as several earlier attempts to capture
personal experiences had proved ineffective. Within this context, Prusak (2006) detlared
systems do not manage knowledge, they manage data and infosmétaning said that,

surely there is a need to integrate technologies that enhance existing work practices; with the
development of an IT system and strategy within the organisation, it is important in improving

knowledge effectiveness (Egbu & Botterill, 2002

Moreover, according to the BSI (20033KM does not necessarily need complex and
expensive technologiesintranets, according to Payne and Sheehan (2&0¢)widely used

as the single point of access to an organisatinowledge. They are mainly factical, as
Al-Ghassani, Kamara and Anumba (2004) indieatelarge construction organisations that

are often geographically dispersedainty, Qin and Carrillo (2005), in their KM study
pertaining to the importance of the intranet, focused particulamithe role of Human
Resource activities as being a very important resource. In this regard, it is important to point

out that technology operates not only to support people to access the desired information, but
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also it facilitates peopfe sontacts withother people (individuals and groupslp encourage

the sharing of tacit knowledge and the generation of news;dPayne & Sheehan, 2004).

2.7 KM in project organisation

In oil and gas projects, new daily problems are encountered and solutions etinatgee
rarely recorded and documented, accordimglazi, Koivuniemi and Moksen (2005) The
lessons learned regidnly with those individuals directly involved in the problawlving

process.

Accordingto Grahamand Thomas(2008) «by capturing and sharing gect knowledge, the
amount of reinventing the wheel and waste can be reduced, whilst improving project

performance.

According to Saif Al Muzahmi (March 2015) thaknowledge management is considered
important in business organizations since businessseksins need to create and manage
knowledge to compete in the market and to take more market share though innovation and
creativity which come with knowledge management. Knowledge management let the
management to bring creativity and innovation in itsrapens and products.

In a case study of a Finnish construction organisaazj et al.(2005)recognsed a number
of social processes for sharing project knowledige example site visits, audits, and

meetings.

2.7.1 Projectsand project management

Projectmanagement definition and practices in Libyan oil and gas companiest axist
underthe umbrella of théhreemajor internationaproject managemerstandardsPMI, PMJ
and PRINCE 2.

Project management is defined by the British Standard in Projectgelian@at (BS 6079) as
the planning, monitoring, and controlling of all aspects of a project, and the motivations of all
those concerned by it, to achieve the project objectives on time and to the specified cost,

quality, and performance (Management, 1996)

The Project Managemeistituted Body of Knowledge guide (PMBOK) defis@ project as
«a temporary endeavour undertaken to create a unique product, service, srarefjoibject
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management is defined as the application of knowledge, skills, toolsteahdiques to

project activities to meet the project requirensgMI, 2008)

In addition, poject management is used to illustrate the organisational approach to the

management of Hprogress operation® 1, 2000)

In project environments the main objee of utilising Project Management tools is mostly to
assist in facilitating the work process related to the overall management and control of the
project, and to accomplish its objectives in terms of safety, quality, time and cost, as per its

approveddevelopment plan.

In this respect, the use of project management includes planning, scheduling, monitoring, and
controlling of all project activities, in order to guarantee that a project is executed according
to the plan originally put in place to comm@éahe project successfully (Project Development

Plan) with minimum acceptable deviations in accordance with the organéaionedures.

According to the various definitions, it is evident that the key factor that distinguishes a
project from other form®f management is the life cycle, as well as the management skills
and actions involved in going through that life cycle.

A project is, by nature a temporary work environment, where tbieed rules betweera
company and its contractors and sumtractes to manage this temporary relationship in
commercial and contractual terms terminate when the project scopecluded and handed

over tothecompany.

It is common that each project differs in its main scope and charactessiitsas size, type,
location, objectives, contractor, pricetc. For this reasoneveryproject is considered unique
and alsocomplex in terms of the technical, commercial, authority interfaces and community

factorsinvolved.

Sandhu(2005) argues that project management incdude application of knowledge, skills,
tools, and techniques to project actions and processes in order tostalesiolders

requirements and hopwith respect to that project.
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Project management has also been seen as the discipline of managing poojbatstheir
principal objectives can be metbjectives normallybeing definedin terms oftime, cost
technical performancand scope (Morris, 2001)

According to S. Abouen, V. Ahmed, G. Aouad (20pject management can be applied to

any projectregardless of size, budget or timeline. Project management helps organisations
meet their customersdo need by standardizing
that could potentially be forgotten. It ensures that available resources are ubkednmost

effective and efficient manner.

Other popular definitions of projecand project management are offered in other guides or

frameworks such as Managing Successful ProjectstitRRINCE?2 guide.

A project is defined in the PRINCE2 guide@stenporary organization that is created for the
purpose of delivering one or more business products according to an agreed busimess case
(OGC, 2009 p. 16). In other words, according PRINCEZ2 a project is «the planning,
delegating, monitoring and contraf all aspects of the project, and the motivation of
Knowledge Management in Projeat$ those involved, to achieve the project objectives
within the expected performance targets for time, cost, quality, scope, benefits and risks
(OGC, 2009 p.17).

PRINCEZ2 is a framework used mostly in Eueand Australia in project managementhas

recentlybecomeamore widely used internationally.

Alternative definitiors for projecs and project management are manifested by the Project
Management Association of Jap@iMAJ).

PMAJ and the Projecand Program Management guide are vdrghly regarded by the

project management professionals in Japan.

According to PMA® frojectand Program Management guide (P2M)sproject refers to a
value creation undertaking, which completed in a given or agreed time frame and under

constraints, including resources and external circumsta¢EdMAJ, 2005 p. 15).

The PMAJ considarproject management aghe professional capability to deliver, with due

diligence, a project produchat fulfils a given mission, by organizing a dedicated project
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team, effectively combining the most appropriate technical and managerial methods and
techniques and devising the most efficient and effective work breakdown and implementation
routes> (PMAJ, 2005 p. 16).

After going through the three definitions of project and project management, it can be noted

that all have similarities and complement each other.

In conclusionjt is certain that the key objective of project management is to make atiee th
project is completeavithin the necessary scope required by the stakeholders, within project
budget, on timgand with the desired quality of product or service.

2.7.2 EPC projects

The usual international and Libyan development sequence of projecthdail and gas
industrystarts fromthe Evaluation Phase, progressing through Concept Selection, Concept
Definition, Execution or ConstructioSfartup andHandoverPhase. In the literature there are

a number of slightly different development styles, sucthase of the ®ject Management
Institute and British Standards Institut¢Dixon, 2000Q. All those and others kia accurately
distinguishe a projecd svork environment fromthe non-project environment. The more
common project life cycle sequence is asvah in Figure8 (Evaluationi Concept Selection

T Concept Definitiori Executioni Startup and Handover)

Commissioning,
Start
Evaluation Concept Concept Executio ﬂ ;1%
Selection Definition Performance
Test

Gl: Gate 1
G2: Gate 2
G3: Gate 3
HO: Hand Over

Figure 8 Common project life cycle sequences

The Engineering, Procuremerifistallation andCommissioning (EPIC) type of Projects
contracting scope (contract strategy) is an important area of Project Management applications,

sincethis specifi¢ unique, complex and discontious environment has its own particular
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nature; inthe oil and gas industry it involves big to huge investmentstaghd exposurdo

risks that can be generated durthgwork development span

Projectsare categoised by their differences in the scope or the product that they will deliver
attheend date (completion date), technical and contractual responsibilischadule. Scope

is the total deliverables to be developed through the project life processaid¢ies in the
scope classify projects into different types. C¢2802) referred to subontracting, partial
projects, package agreement, turnkey projemtsl turnkey plus projects. In many studies
(e.g., Artto et al., 1998 Bergen 199Q Hirschman 1967 Holstius 1989 Luostarinen &
Welch, 1990 Owusy 2003 Vanhoucke 2001, Wikstrom, 2005) project business is organised
in one of thefollowing common ways partial projects, sub-contractingprojects, package

agreementgurnkey projectsandturnkey plus projects.

The terminology used to describe various projects differs among the scope and specialists

participaing. In project based organisations, six coombypes of projects can be reccsg.

1 In the casewvherethe companycontractor supplies (delivgronly equipment to a client
this is known as equipment delive(fD). The purchase order for these equipment
deliveries includes general management, peo@nt, manufacturing, and delivery. Such
deliveries can be with or without supervision of installation (it depends on warranty exten
andrequirements), howevegin most cases support for the commissioning, and-spacf

machinery in a project is includevithin the delivery scope.

1 In the casavherethe company (ownefgontractor supplies equipment along with design
and engineering activities of a project, this is known as equipment with engineering
delivery(EEQ).

1 In the casewhere the company/contrador supplies engineering, procurement, and
construction, these are known as engineering, procurement, and const(&RiCh
projecs. For instancean EPC project can be with or without civil work. The client/buyer
(Company) is not involved in the detalleday to day activity management and
coordination activities belonging to the various technical and managerial aspects.
However this concept is not rigidt depends on the Company and to what extereeds
to be involved Company involvement is genealinked to the project complexity and

scope.
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1 In the casavherethe project is executed offshore (no matter if in shallow or deep water)
the company (owner)contractor supplies engineering, procuremenstallation and
construction, these are known agji@eering, procuremeninstallation and construction
(EPIC) projecs. The client/buyer is not involved in the detailed day to day management
and coordination activities belonging to the various technical and managerial aspects of
the project. Howevetthis concept is not rigidsit depends on the Company and to what
exten it needs to be involved, Company involvement is generally linked to the project

complexity and scope.

1 In the casevherethe seller/contractor is further involved, with extended respditigis to
operate and maintain a project for a defined period of time, this getepognsed as
EPC or EPIC with operation and maintenance (O&M). This work frame is more common
in offshore projects, wherthe dient usually takes more time to prepéahneir operational

and maintenance team to take full responsibility.

1 In the casavhereclients (Company/stakeholders) devetopronstruct by themselves, this

arrangemenis named Develop, Construct a@dvn (DCO).

1 The above illustrated definitions aresled on the more common setups used by industry

and exposurandexperience of the researchkavingbeing in industry for over 25 years

2.7.3 Project success

After going through the three different project and project management definitions of PMI,
PMJ, andPRINCE2, the same associations were consulted for the investigation of project

Success.

The PMBOK stated that project success is certainly influenced by the increase in project
management indicators, the application of appropriate knowledge, process,tski, and
techniques (PMI, 2008).

According to PRINCEZ2, there is a set of principles, themes, and processes to deliver a
successful project according to the business case. The company event, based on the guide,
presents the maximum mix of data appliedjudge whether the challenge is attractive,
remains attractive throughout the challenge lifecycle, and is feasible and possible and, thus,
worthwhile purchasing from the stakeholdepgrceptiofOGC, 2009). PRINCE2 claims that
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a critical accomplishmerdomponent of any challenge is that it produces what an individual

needs and sees as acceptédiBC, 2009).

The P2M adds extra dimensions for the criteria of project success. It states that, to be able to
complete a task successfully, it is necessarynmiitate a wekintegrated plan that takes into
account budget, and time, along with health, security, and environment (HSE) aspects of the
project (PMAJ, 2005).

Belgais Allali, Kaushal Keraminiyage, Udayangani Kulatunga (2014), Practices can involve
captuing, organizing, sharing, and using knowledge. They argued that if firms did not think
about allocating SK as part of the business strategy, then the business can become subject to
stagnation. Hovorka & Larsen, (2006) stated that staff knowledge andaskilfsndamental
elements in agility. Firms adopting this strategy pay more attention to managing and
leveraging knowledge. Agility is likely to be associated with an firm's ability to integrate, use
and share knowledge. Jones et al., (2006) argued tlganipational strategic level

mechanisms are essential to facilitating knowledge sharing and usage.

Generally speaking, project success could be judged as the project being completed within
time, cost, and quality. However, Turner (2009) argues that thiisitan is simplistic and

even dangerous. He gives a typical example of a task that was finished on cost and in time,
but five years later was judged a failure. Turner states that different stakeholders, for example,
sponsors, users and project managdtermine project success in various ways and it is very
important to reach a harmony of those different requirements, to join up the requirements of
the different stakeholders (Turner, 2009). Kerzner (2009) believes that it is one of the hardest
tasks topredict whether a project will be successful. Jobs shipped punctually, within charge
and conference efficiency demands, may contribute to profits, but we might not be able to
recognise whether the project itself was managed correctly (Kerzner, 2009).

In adlition to the traditional meanings of project success from different courses or

frameworks, Turnef2009)provides seven requirements for evaluating project success
1 The project escalates the shareholder price of the parent organisation.
1 The project produgs a profit.

1 The project offers the specified efficiency improvement.
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1 The newest advantage operates as expected.

1 The newest advantage generates an item or offers something that people want to buy.
1 The newest advantage is simple to operate.

1 The project is ompleted punctually, to budget, and with the specified quality.

1 The project staffs have a satisfactory knowledge and the project achieved their needs.
1 The companies produced a profit.

Turner stresses that project success must harmonise the requiremem&syone in the
organisation. The project success requirements pay attention to success as a whole. The most
effective three factors relate to genuinely higlesel strategic goals. The middle three factors
relate to theprojects outcome on whether tharoject shipped the thing that was expected.

The final three factors measure the operations of the project as well as the outputs of the
project (Turner, 2009).

2.7.4 Project Knowledge Management

Few studies have attempted to fully capture the use of informatenagement in project
conditions (Disterer2002; Jagadeesan &amasubramanian 2002; Kotnpui©99; Kasvi,

Vartiainen, & Hailikari, 2003andnone have attempted to separate tasks into categories.

Disterer (2002) showed responsibility for transferrinfpimation and experience generated

from a temporary project business environment to a permanent business was assigned to
project management. The data transfer illustrates the transfer of both the project outcome and
about the roles and instructions madetighout the project. The transfer of the information
about the project results or outcome might be documertbtised (e.g., archives,

paperwork, images, etc.) or procdssed (e.g., training).

In addition, Disterer (2002) also claims that the instomst made out during the project
cannot be moved in the same manner as the information pertaining to project results. Thus,
two types of information management techniques should really be utilised in a project task,
one to fully capture information aboubhe project outcome, and one to fully capture

information and experience about procedures and functions in the project. To capture the
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information and experience about procedures and functions, Disterer (2002) suggested that in
the project management orgsaiion there should be jobs designated to determining and
acquiring khowledgeThe challenge is that these management approaches provide new and
dynamic ways of managing information requiring the constant improvement of knowledge
management approaches. Mover, the industry faces challenges in coordinating the
geographically dispersed workforce in offering support to knowledge management
development and knowledge capturing Saif Al Muzahmi (March 2015).

Gholamreza Jandaghi, Hamid Reza Irani., Zeinab Sadats®di, Maryam Davoodavabi

(2014) study, Knowledge management enablers in an organization encourage knowledge
development, knowledge generation inside the organization as well as sharing and protecting

it (Yeh et al, 2006). Applying such process improkeswledge processes and enhances
organizational knowledge by linking knowledge management with organizational strategies.
Also, it provides proper guidelines to compensate current deficiencies and helps organization

to keep its competitive advantage. Inegent study and after brief study of knowledge
management concepts by identifying and considering affecting factors on management
success and knowledge management enablers, research hypotheses were revealed to evaluate
organizational readiness to execut@owledge management in both individual and

organizational sections.

2.7.5 Temporary and permanent organsations» knowledge management

Several reports consider mechanisms of learning and know#tdgeg in shorterm
organisations (project environment in thédjsat study). Prencipe and Tell (2001) created a
first concept of learning mechanisms in projeased firms. Giving a scientific basis for
learning practices during job execution, Keegan and Turner (2001) investigated 19
organisations across Europe to ageise essential facets influencing learning from and

through projects.
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Temporary organization
{projects and programs)

Permanent organization

KM in shortterm companies involves different kinds of knowledge linkedspecific
knowledge transfers involving the shtetm company along with the permanent company.
Disterer (2002) further argues that, for a compaas/ well asa task manager to have the
ability to control complicated tasks, it has to handle and use kngetedm the permanent

company and from other projects. This is illustrateBigure10 below.

temporary project organization for special tasks

process organization (phases...)

e N

/ \
J project management (planning, controlling ...) i
project initiating ,' | project closing
\
!/ \

7 permanent organization for routine tasks \

__-_,_______ _____ — -‘.2-)1

Figure 10 Temporary and permanent organisation knowledge management (Disterer, 2002)

2.7.6 KM and PM

A strong relationship between KM and PM emerged in the first phase of resgasghoved
in the second phase and developed during the third phase. This relationship can be

summaised as follovs:
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Knowledge derived from a project is an essential placreated K in the organisation

(phase 1)
- KM activities can be aligned with project management activities (phase 1)

- PM factors are the major influencing factors of KM implementation in a project

environment (phase 2)
- KM contributes to project executionstess (phase 3)

- KM should be aligned with PM from the beginning to the end of a project (phase 3).

In the literature, the link between KM and PM is often represented as KM in project
environments. Lytragnd Pouloudi(2003) explaied the meeting of both eas as cognitive
repetition of knowledge function in different configurations.

Timur Narbaev (2015Stated thathe PM methods and techniques have been successfully
applied to managing complex activities in different industries (Narbaev and De Marcg, 2011
Narbaev and De Marco, 2014; Tsekhovoy, Nekrassova and Karmazina, 2014) turning it into

multi-disciplinary field of knowledge and application.

Leseureand Brookes(2004) mentionedhat theessential parbof knowledge is knowledge
drawn from projects. Thefore, from the point of view of project management, kernel
knowledge management is essential in order to transfer knowledge within project teams or
across them. They affirm that flaws in knowledge management are produced in inadequate
actions within an @anisation and low project performance. According to their empirical
analysis, the main issue in knowledge management in projetits Imiilding of collective

knowledge.

Tacit knowledge management possessed by experts is also a critical challengectioe effe
project managemenEurthermore, Reici{2007) identified10 main knowledgéased risks

that might affect project managemerunsiderably,such asflaws in learning from past
project lessons, problems in integrating and transferring knowledge, ladknoivledge map,

and volatility in governance. To manage those risks, Reich set five knowiedted
initiatives: establish a learning climate, establish and maintain knowledge levels, create

channels for knowledge flowdevelop team memoyrgnd use theisk register.
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Moreover, LierniandRibiere (2008) examined precise KM practices that are mainly helpful

for the development of project management. They engisbthe need for organisations to

have the«right knowledge to the «right person(sj at the «right time» in order to reduce

project schedule and cosind to augment project quality. The authors assutiealt
«knowledge management enables a project team to reduce doing rework and compresses the

time that it takes to plan projestéLierni & Ribiére, 2008)

Knowledge management enhances communication within projecs,tearsuing a more
thoughtful sharing of project objectives. It provides best practice consciousness, lessons
learned, project management methodolqgeesd techniques (Liebowitz & Mgolugbe,
2003) LeseureandBrookes(2004) also argued thakM and PM can only go hand in hand

Furthermore projects, «whether or not we choose to think of them as temporary
organisations, involve considerable knowledgeocessing (Reich, 2007). Relt also
conducted extensive research on knowlelolgsed risks in IT projects. She planned to follow

a project from a knowledge view. From that perspecavprojectwasmeant to be a ground

for knowledge creation, utilisatiprand sharing, where learning important for project
performance and success. Initially, KM was studied in academic literature mainly in
organisational contegtemphasising permanent organisational learning (Reich, 2007).

As the authomatteststhere is a wide space between extrentkegoretical KM literature and
more practical and neconceptual PM literature. ThuReich attempted to incorporate all the
main ideas from academic and practitioner literature on KM and PM and create a model.
Knowledge is more and more important and atradl aspects within the organisation can be
explained in knowledgdased terms using knowledge management concept and models
(Reich, 2007)Reichconstructech model adoptings a basdhe threedomains suggested by
Rosemann and Chan (2000) for KM intrgation in projects.

«KM in the context of a project is the application of principles and processes designed to
make relevant knowledge available to the project team. Effective KM facilitates the creation
and integration of knowledge, minises knowledgelosses, and fills knowledge gaps
throughout the duration of the proje¢Reich, 2007).
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2.7.7 Project knowledge management models

In accordance with Ismail and Marjani (2009), regardless of the considerable literature on
knowledge sharing, little is known allobow people share knowledge, particularly in a
project environment. The authors have proposed a theoretical K framework that specifies that
given suitable motivators and inhibitors to sharing knowledge, and effective sharing of
knowledge in tasks, this bances the chance of project success. Their model proposes major

links between effective project knowledge sharing practice and project success.

The model was based on Noné&k&nowledge Conversion Model (called the SECI model)
and targets the socialigat of tacit knowledge that is presently a difference in most project
environments. The authors concluded that ensuring when and how tacit and explicit

knowledge is provided is essential for enhancing project success (Ismail & Marjani, 2009).

PROJECT KNOWLEDGE SHARING CONTRIBUTION TO PROJECT

Individual motivational
factors

Project sucess

Knowledge sharing To Achieve the Project

behavior Objectives and Goals :
Intention to share Tacit knowledge on scope
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|
|
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knowledge Explicit knowledge I on time
|
|
|
|
|
|
|
|
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on budget

accepted quality
satisfication of

stakeholers

Organizaional
motivational factors

Figure: 11 Proposed theoretical framework for project knowledge sharing contribution to project
adapted from (Ismail & Marjani, 2009).

Zhu, F., Sun, X., Xiaohang, X. & Haider, Z. (2014) proposed a Knowledge Integration
Framework of EPC Project Based on Knowledge Breakdown Structure and Stakeholder
Networks.

Accordingto the above mentioned authdithe process oEPC project management is also
the process of knowledge managememwhen the knowledge isonvertednto conceptthe

relationship between concepts and its attribute becomes easier and clearer to integrate.
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Their framework is based on the alignment between the project knowledgeememagnd
project management athere is no established systéetweenEPC project management and
service standards at present in the developing counthescase of china is not so fdrtbe

case of Libya th#@t svhy the alignment property between Kdaproject management was
equally used in the researdi the framework to guaranteethe suitability of framework.
However contrasting to the research framework focused on the oil and gas sector, Zhu et al
framework was not directed to any specific sechiopting theEPC type of project
managementthe research framework should be more specific and based on the specific

intervening conditions, knowledge development and projects practices of oil and gas sector.
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Figure 12 The evolution path of general contract knowledge systeliZhu et al 2014)

In order to transfer existing multidimensional historical data from completed projects into
useful knowledge for future projects, Hammad & AbouRizk (2014), proposed diedodi
hybrid Knowledge Discovery in Data (KDD) model, based on data mining techniques to

extract useful knowledge from project datds.

Data mining according their definition ithe analysis of observational datasets to find
unsuspected relationships artd summarize the data in novel ways that are both

understandable and useful to the data owners
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It comes after the problem resolving process and data reporting steps and before the

evaluation of discovered Knowledge as shown inRilgere13.

Even if the KDD model is not specific to EPC project types, the data and Knowledge
management steps outlined by this model are similar to the knowledge creation initiatives

management steps described by the developed Lkirigasystem in chapter 7.

The proposed LL tracking system during this research is more developed and depends of the
EPC project phases but it is based on the following similar steps: collection of K creation
initiatives issued from problem resolving pragegalidation of the initiatives and then reusing

of the created and validated knowledge.

In addition,data mining was used by the researcher in the current research, during the second
case study to capture the K creation initiatives from projects docarasrit will be described

in chapter 6.

As the KDD model was applied to three different case studies to test its ability and it leads to
extract useful knowledge from datasets, it can triangulate the results of the current research

and support the develegd LL tracking system

' ™
Understanding of the problem domain
Understanding of the problem data
‘ )
Input ( . . B
Preparation of the data and building the data OLAP
data warehouse reports
‘ J
r
Data mining
. J
) v
Evaluation of discovered knowledge Useful
knowledge
Use of discovered knowledge J
.

Figure 13 Modified hybrid KDD model (Hammad and AbouRizk 2014)
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2.7.7.1 Lessons learned (LL)

The importance of managing lessons learned within knowledge management is pritnen in

literature.

Senge (1994p.49) defined learning in an organisatioms «the continuous testing of
experence, and the transformation of that experience into knowlédgecessible to the

wholeorgansaion, and relevant to its core purpese

In a first stepa broad and general literature review of LL was done. ;Tééer specific facts
related to LL inanEPC project emergl,a second step dieliterature review was conducted

concerning managing the LL.

According to Secchi, Ciaschiand Spence(1999) a lessonlearned is«a knowledge or
understanding gained by experience. The experience may be positive, successful test or
mission, or negative, as in a mishap or failure. Successes are also considered sources of
Lessons Learned. A lesson must be significant in that it has a real or assumed impact on
operations, valid in that is factually and techiticaorrect, and applicable in that it identifies

a specific design, process, or decision that reduces or eliminates the potential for failures and

mishaps, or reinforces a positive result.

A lesson learned can make reference to an optimistic experianzase of successful effects

or even to a negative experience, in case of deteriorating processes, flaws or undesirable
influences, (ILO Global Labour Firm, 2014). Lessons learned can be éaseltly upon good
experiences that obtain orgsaional targds, and onnegative experienceghat result in

undesirable outcomes.

2.7.7.2 LL process

x  Collection (identifying and capture)

«ldentifying and presenting lessons learned is an exercise to ree@yu document the
richest and most meaningful lessons gained fraoyept events (ILO, 2014)

The identification and recoiy of a lesson is a very difficult method, (Kartam, 1998)0
approaches have already been discovered for coliglcti; a «sought input type collection
method, in which a custodian of the LL ab&insight from different agencies (Fisher et al.,

1998) and a necessity for people to submit LL themselves (Kartam, 1996).
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There are numerous strategies and processes regarding project reviews but the main
concentration is that the lessons learned shioailshcorporated right back into the knowledge
base of the organisation in order for learnin¢ptaeplace.

«There are various methods and processes regarding project reviews but the main focus is that
the lessons learned should be incorporated backhet&nowledge base of the organisation
in order for learning to take placéMaluleke & Marnewick, 2012)

Disterer(2002)identified LL collection tools, such as post project reviews and debriefings

x  Documentation

The uswal way to deal with LL is througbdocumerdtion However, in practice it has been
proved that these studies are usually imprecise, hard to ,laca@ugh to comprehend. An
alternative way is the use of requiremerust the presence of a huge level of requirements
that are not technidgl consistent or applicable is a problem (Andrade et al., 2008 key
reason to document LL, as Carri(2005) claimed, is when project teams separate to work
other projects. If classes amet described at the project clesat, specific and alscollective
knowledge previously acquired is likely to be lost. Indeed, LL documents provide a chance to
record that knowledge tmakeit workable and available through the orggation and thus

to prevent knowledge loss.

Some dilemmas that ought to bedakintoaccount agritical factos when documenting LL
were recogised by Gordon(2008) and there isomeinterest providedn the language used.
Hence, Gordon proposed that popular and relaxed language shouldded atit the author

should be mindfubf and shun usintechnicalterminology, slangand abbreviations.

Greer(2008) arguedor the importance of researching and documenting excellent and bad
experiencesaddng that the report must keeenby the project manager or the team head and
then beshown professionally, correctly and fairly to all the involved patrties.

x  Evaluation of LL

A lesson learned may become @merging good practieewhen it shows proven marked
results or advantages and the evaludttermines whether it contaidsiplicationor can be

up scéedto other ILO projects.
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Emergent good training must show distinct potential for substantiating a esffeset
relationship and can also display potential for reliability and broader application. ltecan
uncoveed by contrast and analisof activities across multiple options and pieny sources

or arise from a straightforward, theoretically specific interven(ib®, 2014).

x  Disseminating LL

There are several approaches to the dissemination of evaluated lessons learned aocording
the ILO (2014). Lessons learned can be:

1 Directly communicated to the relevant stakeholders either during stakeholder
workshors or by line management soon after the evaluation takes place.

1 Put on the public website, with the full report available upon tque

1 Produced as reports listing the text of lessons learned identified in independent
evaluations and searchable by thematic criteria, and exportable as a management

report in Excel.

1 Disseminated by the project manager and the evaluation manager tantelev

stakeholders through formal and informal meetings.

91 Disseminated bytechnical specialists in headquarters and the fald shownto

interested officials in theffice.
1 Disseminatetconferences, workshops, training sessions, or seminars.
The dissemmation of LL can occur by two methagsush and pull.

Push methods offer the LL straight to the user based anpbsition, interests, instruction
and experience, whilpull strategies leave the burden of research to the user, who should give
their awareess of the foundation (Webé&r Aha, 2002) In that situation, Weber and Aha
(2002 examine the distribution gap which refersdhe difficulty of transmitting lessons

between a lessons learned repository and its prospective user

This canarise for seval reasons: circulation isot an element of organisational processes,
consumers may not know or be reminded of the repository, consumers may not need the full

time or skill to recover and read textual classes emlsequentlyuse the classes succeshful
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(Weber & Aha, 2002). A& examiration by Fong and Yip (2006) discoveredn®il or
published papersvere probably the most appropriate circulation channels for classes to
construction specialistgjith intranets or siteavingthe smallest amount of apjmaateuse

2.7.7.3 Effective lessons learned

At general scale and accorditgythelLO (2014) there ardour key elements of LL:

- Alesson learned can refer to a positive experience, in the case of successful results; or
to a negative experience, in the case @fumctioning processes, weaknesses or

undesirable influences.

- A lesson learned should specify the context from which it is derived, establish
potential relevance beyond that context, and indicate where it could be applied and by

whom.

- Alesson learned g@kains how or why something did or did not work by establishing
clear causal factors and effects. Whether the lesson signals a decision or process to be
repeated or avoideidthe overall aim is to capture lessons that management can use in

future contextso improve projects and programmes.

- A lesson learned should indicate how well it contributes to the broader goals of the
project or programme and establish, when possible, if those goals align appropriately

with the needs of beneficiaries or targeted gsou

Although threse four cited keyelementsof LL managementvere importart, it was still
necessaryto conduct a deep literature review related to LL management within an EPC

project.

2.7.7.4 LL in EPC projects

In this regard, Kamara et al. (2003), Orange €t18P9), and Busby (1999)n their studes of
LL in the project environmenstressed the significance of LL capat the end o& projecb s
execution period, through a post project review session to be conducted by project teams with

the attendance of ath project staff external to the project team.

Busby (1999, p. 23) concluded thapostproject reviews were important learning
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mechanisms and their value seems to be underestimated by individuals who do not appreciate

the need to disseminate insightsotighout the orgasation».

In astudy ofthe improvement of UK compani&gth regardto LL practices Carrillo (2005)
investigated fie area of concern within the most famous Canadian EPC companies

addressing lessons learned on their construction projects

1 Commitment,

9 Timing of LL sessions,

1 Participants,

1 Format for documenting LL
1 Dissemination method.

Carrillo built a number of recommendations on how the process of LL may be improved in

theUK in these five areas.

Nearly all writers referred to the pgstoject review conference to collect LL, but few writers
talked about tracking knowledge throughout the project phases.

Kasvi et al.(2003) introduced the thought of a project memory system and exgbthiat it

must not handlenly codified knowledge lik databases and documents but also the contexts
and (social) functions behind these documents. To effectively megerlais and have it
stored in the systensgersondked knowledge, it requires extra effort froaproject team

and support within thergansaion to put in place essential techniguash asparticular
relationshig and dialogue workshopkat shouldtake place frequentlguring the projecd s

life. The dependence of knowledgkaring mechanisms on situation facets is underlined by
Boh (2007) who produced four knowledgharing mechanisms for distributed knowledge in

shortterm agencies

2.7.8 Limitations in the current knowledge management theories

An in-depth review bthe existing KM literature has identified some limitations in josa

KM theories. These theoretical inadequacies and the problems faced by project based
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organisations in KM, offeran enormous range for further research in the subject. The
concepts, ideas and frameworks mentioned have presented fantastic contributions t the fiel
of knowledge management. However, in the situation of project based organisations, they

have many limitations.

Perhaps the key issigethatthese concept@reinsufficient and athorough view of knowledge
management in distributed and project basedresgéionsis required Croasdell et al. (2002)
help this position and note that the KM research neighbourhood iatstifprinciple creating

stage.

Geoff Turner and Clemente Minonne (2010) said that knowledge and skill of employees is

one of those factsrand it requires proactive management attention. With cultural integration

being considered a prime contributor to the success of KM practice, it is critical for the
devel opment of an organisationés KM culture

extent of practising what they preach

Though disparate, a lot of the current KM concepts and frameworks emphasise one or perhaps
a few organisational factors. For instance, Nonaka and Takeuchi (1995) provide good insights
to the forms of knowledge and wayklmowledge creation. A few cases westediedfrom

Western and American corporatiorsuch as Honda, Cannon, NEC, ,G&hd Kraft, to
demonstrate the ways of knowledge creation. However, the theory conceobdtesvilyon

the method of knowledge creatiavhile sidelining other elemesjtsuch as organisation and
diffusion of corporate knowledge. The writagive little attention to knowledge integration,

and tend to underplay the position of engineering in knowledge management.

The results suggested traat individual's knowledge sharing behavior to KMS was motivated

by organizationatulture dimensions (such as management support and rewards policy) and
the system technical characteristics (such as system quality). Information technology service
quality and peers trustworthiness were not significant motivators on individual knowledge
sharing behaviour Kamla Ali ABusaidi, Lorne Olfman2, Terry Ryan, and Gondy Leroy
(2010).
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3 Research methodology

The aim of this chaptds to describe and justify the research methodology and the emerging

research design that is used in executing this research work.

It describes how the reseech is to be carried out, including which research methodology will
be adopted, and how data will be collected. It will also provide justifications for why the
research will rely on a qualitative approach, and the integration of quantitative data into the
qualitative analysis tlough the descriptive nature and approach.

3.1 Research emerging phases

The main objectives, methods, outcomes, and relationships between the three emergent
phases of research are described below and summarised in the detailed resehrohp

illustrated inFigure14.

Phase 1: Initial interviews

- Objective:

To map out the understanding, issues and current practices related to KM in leading oil and

gas companies in Libya.

- Data collection method:

Twenty semistructured interviews were conducted with senior managers and project

managers from three companies.

Outcomes:

Responses to the research questions 1.1, 1.2, and 1.3

Emerging issues related to KM in leading oil and gas companies in Libya

= =2 =4

Identification of existing practices can be aligned with formal KM (meetings,
workshop training, etc.)

1 Emerging of existing KM individual initiatives judged as failed at organisational level
but very useful for the research

1 Emerging of preliminary framework to be develop®dth more axial coding

establishing relationships)
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1 Updating of research questions 2.1 and 2.2.

- New emerged research area:

1 This first phase of research conducted with the project team involved in the existing
KM initiative to investigate more the causedaifure.

Phase 2: KM initiative case study

- Objective:
1 Demonstrate the influencing factors of KM implementation
1 Develop and confirm the emergent KM issues in leading oil and gas companies in
Libya.
- Data collection methods:
1 Semistructured interviews witlead engineers
1 Online survey with project team (confidentiality guaranteed).
- Outcomes:
1 Responses to research questions 2.1 and 2.2
1 Identification and categorisation of KM commitment barriers, and the causes of
emergent issues
1 Emerging KM issues, causeadaeffects depend on project execution (time and
phase of project)
1 Emerging of the role of the projects department
91 Developing and tuning the preliminary framework
1 Updating of research questions 3.1 and 3.2.
- New emerged research area:
1 Research conducted itwo in-depth case studies in which EPC projects were
followed up from initial start phase to completion and handover.

Phase 3: In depth EPC project case studies

- Objective:
1 Studying the KM issues, causes, consequences, and the relationships between KM
andPM in function of project time.
1 Tracking K created initiatives during the project life cycle and the gap emerging.

- Data collection method:
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1 A company agreed to allow periodic follewp of their projects from start to end; in
which reasonable access was give the project team and attending part of the

project meetings and workshops.
1 Interviews with project team before and after each project phase.
- Outcomes:
1 Responses to research questions 3.1 and 3.2

1 Demonstrate the strong relationship between KM and PMarticular in terms of

implementation.

1 Demonstrate the knowledge loss gap between project phases.
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Figure 14 Research road map $ource: Author)
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