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ABSTRACT

Petroleun practices involve high capital infrastructuogether with compleyroduction
process for which performance measures can support examination of production within the
petroleum industrial phases. The focus of this research is the performanceemeasof
existing andfuture petroleum operations. This study aimslévelop a model tevaluate
the employment of performance measurement in-stateed as well as private petroleum
firms within the Libyan context to recognize existing activities as welleis itifluence on
performance management. This research highlggrse resources firms including asset
management and partnerships that influence their operatmoracquire and multiply
knowledge and technaly, leading to moreuccessful processes aleltterperformance
This research aims to providenzodelthat comprises factors that may influerdbyan
firms*® p enclidog exploratien, drilling, production, reserves, technology

upgrades and health, safety and environment.

This research enipyed a mixed method of quantitative and qualitative approaches with a
dominant quatitative method, correlation and regressiotests were conductedA .
questionnaire survey was conducted in 17 Libyan oil firms including public, joint venture

and private fims, 85valid questionnaires were analyzed by using SPSS (V.18)

The findings of this research revealddat firms may enhance their abjlito acquire,
assimilate and exploit knowledgand technologyy the utilization of asset management
as well as paners Further factors including exploration, production, reserves, technology
upgrades and health, safety and environnveerte found to significantly influence the

f 1 r pesfdrmancewhereas drilling was found not to be @redctor to the firms'

performance.

Finally, the model analysis and survey evaluatinghlighted the practices of oil
operatosand t heir r ol e ,jamd the propossd mogekeexplams whiahn c
operation practices posi t,iwkichlcanbe takepup asta t h
guiding map for petroleum companies for aiding themrmakevaluabledecisionthat leads

to higher performance.
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CHAPTER 1: INTRODUCTION

1.1 Research Background

Libya has one of the largest levels of hydrocarbonwess that remain untapped, with
hydrocarborcontaining structures on a geological level. Libya has been shown to have
crude oil reserves of around 48 billion barrels as per January 2013, which is supposed to b
the largest bequest within the African cometnt, responsible for around 38% of the total of

Africa and ninth biggest on a global level.

This study represents an original attempt to identify the criteria for performance
management split down into more practical practices that can be used to rasonab
evaluate the performances of the firm within the oil sector. The model in this study focuses
on how the firm can optimize their chances of improved performance while investing on

their internal resources and external knowledge.

The asset management, tparship and the oil operations theories within a firm is
integrated within the proposed model for the first time in this study. This is likely to
enhance the firms® chances of i mproved p

and expertise.

A numberof industries have devised and employed conceptual frameworks together with
measurement structures so as to enumerate, evaluate and administer their performanc
Increasing competition in theglobalised businessenvironmenttogether with greater
customerrequirementgpushedthe petroleum industry to generate novel isl&@ameasure

its performance aheanutside the present financiperformance masuregTordo et al,

2017). Interestson performane measurement in the petroleundustry have gone up
significantly over the last few decades. Oil practicesgagehigh scales of capital tools
together with greater apacity production courseswhich performancemeasurescan

supportby observingproductionlevelswithin the petroleum industry.

Scholars such daseegan et al(1989 and Neely(1998)identifiedthe area of performance
managemerasvery significant when detecting performarmanagemenigether with its
corstructiors. The diverse appropriate performanoeasuresvere highlighted by Dumond
(1994) revealng that the research work conducted previously in respect to performance

managementeachedlissimilarconclusionsas it was likely that such researches would be
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giving feedbackfunctions by offering the enterprise significant data with respect to the

organizational business framework.

The studies in the field of performance have emphasized perforntagasurement
together withthemesfor instancehe right choice and execution of performanteasures
Neely(1999) pointed out gevolutionin performanceaneasurementvhich is getting more

and more contemporary, moved by causesh asvarying type of work, entrepreneurial
parts, exterior demands together with higher competition, especially improvement plans,
influence of information technology as well @sality rewards. Radna Barnes(2007)
statedthat the performance literature highlights a range of topic figidsig distinctly

more focusto concerns of performanceeasuresas well asmanagementsuch as in
operations management Certainly the diffeent and disjointed literature regarding
performancaneasurds an area of great researitierest,reflected inthe development of

the Performance Measurement AssociatelA) by Cambridge University.

To carry out correct evaluations together with develept of schemes for development,
performancananagemens greatly significan{Kincaid, 1994). Performanaaanagement
implementation is greatly significant as far as the explanation of improving performance is
related because it aids in creating schensesrfaking decisiongor short and long term
benefits(Lebas, 1995). Bititci et al1997) arguethat performanceneasurds frequently
recognized as a fundamental mechanism concerning performance management. It give
and engages the complete important r@htvdata for taking decisions associated with

organiational performance.

Performance measurement has nosen apoint of substantial interegor many years.
Conventionally,organiations havemeasuredperformance in terms of finance, such as
incomeandreturnsetc; consequentlyfiscal scales of performance remained the individual
measuresof organiational success. However, Kaplai Norton (1992) stated that
performance scadebased orfiscal indices cannot handle topical changes in indesr
especily because of the appearance of novel technologies together with strong
competition.Figure (1.1) illustrates the performance measurensystemdesign approach

by Neely et al, (2000).



Direction

— Mission
— Vision
— Strategic Objectives

Processes Measures

— Top level processes — Strategic Indicators
(and relevant process owners) — Operational Indicators

— Detailed processes

Figure 1.1: Performance measurement design approach
Source: Neely et §2000)

Bititci et al (2005) revealed the expansion from explaining worldwide citations on
humanizing performance to express performamm@sureconfigurations together with
schemes as higlgihted by Folan and Brown&005), which involves the issues of
implementation together with extending performance management structures for the

attainment of maximum performance at tnganiational level.

Neely (1997) statedthat athough periodicals ha&v long shown suitable performance
measuresacademics are now emphasizing the effects of performance dimension upon
performance. However, Davi& Albright (2004) arguedthat research works in this
emerging field checkng for quantitative relations betweeapecific measures as well as
performance outputs have shown inconsistent outcomes. For Halachn(2005),
fundamental expansion in the performance literattwacernsnot only performance
measure but also performance management. An expansion of featéirpsriormance
together with unit of inspection examahdias also taken place in the topical study.
According to Radno& Barnes(2007), the majority of current work has explorettie
performance measurement of the enterprise among others, and this stachgcdbin

moderndayinterestin the examination of thperformancef oil enterpriss.

1.2 Research Motivations

Existing studies have shown the significance of performammasuretogether with

performancananagementf enterprises, products and procedukowever, he literature
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in the field is rather patchy and yet growing, presentinigca of lucidity concerning
numerous notionsParticularly, there has been great stress on the requirement of
performancaneasureas well as management of petroleum grises in the course of the
exploration as well as production phases. Ste\{2008) pointedthat the emphasis on
calculating the performance of petroleum enterprises is a fundamental field of interest for
enterprises practicallyas well as foracademicpurposs. An additional fundamental
concern appearing in the literature of performance is not only the requirement of
performance measurement, but getting a complete comprehension of the effects of

performance measurement as well as management.

Pulling these concerns from the current literature proposes that there are prospects ta
examine how the performance of petroleum enterprisemaasuredand managed
especiallyasthere is a necessity to conduct study for the examination of whether these

proceduresre valuable.

1.3 Performance Measurement and Analysis

Hoque & James(2000) conducted research on the association among performance
measurement procedures together with their financial performance by making use of
balanced scorecard hey found goositive associationbetween both variables. However,
Perera et al(1997) showeda negative connection between performanteasure
procedures together with their financial performance. In the same manner, Ittner et al
(2003) showed different results as they alsmdaacted research by employing balanced
scorecard but found out no relationship between measurement procedures together wit

their financial performance.

Stateowned as well as private enterprises are concemgek development as well as use

of efficient performancemeasuresas well as administrative structures. In this context,
Slavic et al(2014)foundthat enterprises could only attain better performance by srafan

the expansion as well as execution of greater performance structures. However, Leba
(1995) found that different kinds of users greatly affect the choice of performance
measuresusers such as administrators, controllers as well as customers require diverse

measures for distinct reasons.



Performance management is deemed to be a fundamegtakst of an enterprise with
multifaceted practicege.g manufacturing institutias), includng quantifying practices.
The procedure is employed to determine performance at a range of stages involving single

level, entrepreneurial leV, as well as ecolagpl level(Homburg et 312012)

1.3.1 Background to performance measurement and management

Neely et al(1995) defined a performance measurement as the bunch of metrics employed
to enumerate the effectiveness as well as efficiency of practices. Theaenamngber of
causes for the measurement of performance, for instandersen& Fagerhaug2002)

stated the motives for evaluating performanegude offering administration as well as
workers feedbackon the activity they doThe resultant reactiofrom employeescan
produce several potentially helpful outcom&sch as positive reinforcement and improved
job satisfaction(and thus productivity) among workers, and suggestions for improvement
from frontline employees thatan facilitate the enterprise tocquire continuous

improvement.

Academics such asO Sullivan et al (2004) emphatically presented initiatives for
performance measurement and pointed several primary performance indicatars
material characteristics of project, sponsorship and suppayikg stakeholders together
with improvement and lastly project progresses. Yuan @Ql9)identifiedthat when the
fundamental performance indicators are documented, established, and scrtiigizan
open performance measurement will be practicabl€& Davis (2004) argued that
documentations of primary performance indicators together with the functioning of
performance measurement pkagignificant partin the attainment obrganiational goals

and objectives.

1.3.2 Performance management in gemal

Bititci et al (1997)foundthatorganiational performance should be examined in light of its
commercialand operationalschemeas well as objectives as it is the primary step for the
procedure of performance management. The primary target of thipiesent a practical
closedcircle control structure whereby the business together with operational schemes are
utilized in business procedure, practices and assignments and then the reaction is attaine

by meas of a performance measurement structimethis way, Schalkwyk1998) state



that this procedure backs up as well as synchronizes the course of methodical
administration, taking decisions as well as undertaking action within the enterprise.

The determination of therganiational success for thattainment of their targets and
fulfilment of policies is done by mean of procedure of performance measurement.
Kagioglou et al(2001) explained thatthis is because in this procedure the yields of
entrepreneurial policies together with functional policeee measuredin numbers to
examine the performance of enterprise. This is the reason why Bititci( E99) found

that the structure of performance measurement is similar to the information system, which

is the centre of examinimyyganizational perforrance as well as measure.

According to the context of business environment, whaveganizations compete on the
basis of norfinancial factors, they need information on how well they are performing
across a broader spectrum of dimensions, not famdycid but also operationdCable &
Davis, 2004

Academicssuch as Amaratunga et(@000) and Sommervill& Robertsor(2000) pointed

out the criticism against traditional structsiref performance measurement, which is
greatly dependent upon fiscal measuies effectiveness, investment returns, output, sale
per work and many othérsAccording to Kagioglu et gR001), enterprises that are reliant
upon fiscal measureare only able to identify performance in the pasand they are
incapable of determininfactors for theconsistentattainment ofimproved performance

over the long termHowever, Love& Holt (2000) proposed that the extent of the process
of performance measurement of businesganiation should be expanded by including
important driving elments that affect therganiational performance in the future. In the
framework of corporate environment where the competition in the markets, enterprises
need data regarding the different dimensions of performance including operational factors

not justfinancialonesas shown irFigure (1.2)



Input= Frocessing Outputz Outcomes
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products F,maiﬂm'l Costumers’ business
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materials Delivery
of services
Capital
Inputs measures Process measures  Outputmeasures  Cutcome measures

Figure 1.2: The Inputs, processes, outputs, outcomes framework
Source Broun (1996

1.3.3 Performance management in the oil industry

Neely (1999) revealedhat the measurement regarding the performance of organaia
activities both successful or failure ones are necessary not only to determine the
organiat i on"s position in the market or i nc
future against its competitors. As stated earlier that the performance memagend
measurement is a wide concept involving plenty of fundamental indicators for
performance, such as success criteria for projects, and all such indicators are equall
applicable to measure the performance of petroleum and oil enterprises whetma oat

international.

Auty (1990) stateshat the petroleum industry was usually taken as primary expansion for
the growth in the general economic welfare not only in developing countries but also in
developed counis due to its fundamentatonnectionswith other industries. In this
regard, the role of statewvned petroleunfirms ismore emphatithan privateonesbecause

the former are not only materially connected with all otlmetustries they arealso
financially integrated with thenfStevens, 2004 Like other sectors and industries, the ups
and downsf theoil and gagO & G) industry is related to quite a number of financial and
political elements. However, currently, the power and influence of-etatedO & G
companies igyreaterthan that ofprivate oil firms due totheir fundamental importance
within nations, andhe operations of private oil companies aocerespondinglydeclining

at the expense of state power and con@ole reason behind this dominance is the control
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of national petrolenn firms over the natural reserves, which directly meet the supply of
petroleum whereas private petroleurirres do not have this kind of controver the
resources (Victor, 200daffe & Soligg 2007%).

1.4 Creating Value in O& G

The O & G industry genettgsvalue by connecting a number of elements in the petroleum
industrychain from capital foundation to productioprocessesshippingand ultimately to

the marketas showing in igure (1.3) (Stevens, 2008). Resource foundatiora isatural

gift, but converting this into reserves together withanufacturingrequires finance and
endeavour. The production sig with the value chain and is related with recovery as well

as production expenditures elements, and they have technological and administrative
feaures the same goes for the dispensation as well as transportation phases of the chai
supply.Although conventionallythe value ofO & G product are not concentrated at the
source of productioreven in stat®wned oilfirms, stateownedO & G companiesisually

work with control of expenditures and efficiency and tatedirectly responsible for value
creation(Eller et al, 201)

Surface Facilities

Processing Oll

Seismic

Exploration

Drilling and Production Separation Process

Main Ling Sales

Consumption

Figure 1.3: O & G life cycle

Source Global Methane Initiativ2013



1.4.1 National oil companies

National oil companiesare organiations that werestablishedduring themid-twentieth
century by governmert in different statedo direct petroleum reserves that satisfy the
demand for liquefied fuefCEE, 2007. Jaffe& Soligo (2007) observed that the & G
sector isone of the most significant factors upon whigational economies are reliant
worldwide, particularly for O& G exporters. tateowned O & G firms control about
seventyseven percent of the extracted petroleum reserves in the, whitth accouts for

more than elevehundred billion barrels. These unearthed resources are under the
authority of the statewned oil companies without any contribution by the international
petroleumfirms. Further, he states most of top statedfirms are presernin developing

countries andhey comprise a significant cohort@fterprise®n the global scale

Including the hydrocarbons division, statened oilfirms also havegreatinfluence over

other industriesespeciallyin terms ofelectricity generatiorwhich is the reason why their
power in the state is greater than any other industry of the country. One of the reasons wh:
the number of international oflompanieds less than the statevned petroleunfirms in
gaining access to the hydrocarbon resourseshe restriction of the governmenn
allowing international companie® own their O & G reserves directlywhich creats
operational issuesand underminegerformance in competitive markets to meet the

demands of the customers and consurfieseda 2007%.

1.5Research Aim,Objectivesand Questions

Research aim

To examine the changing drivers of oil operations in Libya and their strategic importance

and the associated evolution of operationalgrerince and metrics for oibmpanies.
This research aim oabe achieved bgursuing the followingbjectives
Research objectives

1. To demonstrate that research into oil production can benefit from identifying the
changing context and drivers and the required performance of key operations and

associated metrics.



2.To investigate andevelop a conceptual framework for performance measures of current

and future oil operations and the associated asset management for field operations.
3. To empirically identify the factors affectiigh e oi | f i rm" per f or me

4. Tovalidatethe conceptual framework by evaluating it in the context of the deployment
of applications using performance management technologies or any other method
appropriate.

Research questian

1. What aspects of oil operations have the gstatBuenceon performance?

2. To what extent dasset management and partnerships influence oil operations?
3. What level of influence do the fignbbjectives have on performance?

4. What are the characteristics of oil firms in Libya in teahoil operations?

1.6 Structure of the Thesis

- Chapter oneis the introductory chaptewhich includes the research motivation, aims

and objectives, and the thesis structure.

- Chapter two reviews the related literature in the field of the performance management,

operationrmanagement and oil operations.

- Chapter three presents the conceptual framework and the factors extracted from the
related performance management and oil operations literature, and also provides the relate
hypotheses

- Chapter four describes the researamethodology and approach and presents the
different research paradigms, the questionnaire design, the pilot study, the research desigi

and the related research procedure.

- Chapter five presents the empirical survey findings of the demographic chasscter

includngowner ship type, firms*® si ze, scope
responderst fualificatiosand f i r ms*® obj ectives. Al s o,
size and scope of operation on the model factors as wellas onthenfs * per f or me
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- Chapter six reports on the empirical findings from the model testing, inclucghgbility
test, normality test and all the different tests conducted, such as corraladioagression

analysis.

- Chapter sevenreports on discussinpe empirical findings in the context of the existing

literature.

-Chapter eight reflects on the thesis, describing the key limitations of the workitand

contributionfor practitionersandit suggestareas fofutureresearch
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CHAPTER 2: LITERATURE REVIEW

2.1 Peformance Measurement and Management

Performance management can be defined as a closed loop skstelving the
development of policieand strategies angkceivingfeedback from different levels for
managing business performance. A performance measuraysetn is an information
systemat the heartof the performance management process. The effective functioning of
the performance management syst@ivS) is necessary for the efficient functioning of
the organizatiorfiNeely et al, 19955mith, 2005)

Amaratunga et a(2000)defined performance managementaagrocess that involves the
quantification of efficiency and effectiveness of an action. It can be concluded from these
definitions that performance management is the process ingobetermining how
organizations and individuals could achieve their objectives successfully. The definition of
performance management consists of a combination of criteria, different levels of analysis,
a specific perspective, time frame, and the use of different measurgyatrthg{Mithas et

al, 2011).

Performance measurement is the heart and soul of performance management process. T
process provides data that is collected, analynedl reported to make sound business
decisions. The process directs the business functiorjustifying expenditures and
documenting progress towards objectives. The process is also helpful in identifying

strengths and weaknesses of an organizéfiolan & Browne, 2005Neely et al, 2005)

Performance measures tell organizations about pteduservicesand processes.
Performance management process allows organizations understand, manage, and improy
functions of an organization. Effective PMSs are helpful in understanding how well an
organization is performing, how is meeting goals, howustomers are satisfieahd the
control of processgdNeely, 1998Neely, 2007).

PMSs are also helpful in making intelligent decisions. Performance measures are used fo
directing business functions and justifying expenditures of an organization. The

performance management processes are helpful in providing -goiog assessment of
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current organizational processes. They also play a vital role in driving organizational
performancéNeely, 2007 Taticchiet al, 2010.

In a nutshell, performance measuren®ygtems are successful when they are aligned with
the mission, visionand values of an organization. The performance measures of an
organization give life to the mission, visicand strategy of an organization. These
measures provide focus that allows émgpes to determine how they contribute towards
the success of an organization and expectations of stakeh(@derme & Bourne, 2009
Lavy et al, 201D

According to Bourne et 2005 & Ittner et al 0033, Performance measures can be
grouped intoseeral categories including effectiveness, efficiency, quality, timeliness,
productivity and safety. The effectiveness of an organization is an important measure that
indicates the degree to which processes are aligned with requirements. Efficiency is
anotrer important measure indicag the degree to which processes prodineerequired

output at minimum cost. Quality is another important meathatdetermines the degree

to which products or services meet the requirements of customers and ensure thei
satsfaction. Timeliness measures whether work was perfoimadimely fashionor not.

It is important to develop criterihat definethe timeliness of work. The timeliness criteria

are based on the requirements of customers. Productivity is the valukdgecesses

while safety dimension measures the health of an organization and its envir¢Negnt

et al, 200%.

2.1.1Performance measuregmetrics) and indicators (KPIs)

Performance metrics are indicators of performance that are used for thesepufpo
comparison between organizations. Performance metrics provide an essential platform fol
comparison. With the help of performance metrics and indicators, firms can also seek
improvementgFolan& Browne, 2005;Neely et al, 1995)The compatible and thentic
performance metrics facilitate the understanding of driving fotlcasassist in creating
facilities in an efficient manner. The selection of proper factors can influence the
performance of an organization significantly. Therefore, performancieatods and
metrics are vital for the evgChaiattal, 2003 o f
Gomeset al, 2004.
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Performance metrics can define the performance objectives of an organization in a cleal
and quantifiable manner. The metrics relatah® objective of performance evaluation.
They can be used for the purpose of determining the progress of an organization towards |
goalgCable &Davis, 2004 O" Sul | i v a i Aceardingtb Yuan2e0 dRd09),key
performance indicatorK@ls) can beidentified from bur major perspectives including
physical characteristics, financing, innovatiand project processes. The genuine
performance management of an organization is only possible through the identification and

monitoring ofKPlIs.

The develoment of performance measurement metrics is the first step in benchmarking
process. Performance metrics assist in establishing frametatkserve as guidance for
decision making. The authentic and compatible performance indicators could be easily

transfaomed into strategie@o et al,2000)

Amaratunga and Baldr{2003) categoriz&KPIs into severalprinciples including internal
processes, learning and grovahd financial implications. The financial indicators of an
organization offer financial appralsaf its performance. The indicators like operating
costs, groundkeeping costs and others provide an estimate of expenses incurred by an

organization.

The physical I ndicators of an organi zati
its facilities, availability of space, accessibility of siémd resource consumption. The
physical indicators cover the physical condition of an organization. The state of the
physical condition of an organization is expressed through qualitative and quantitative
indicators. The functional inditars of an organizatiomeasurghe space of a buildingnd
support facilitiesetc The indicators also determine how well functional attributes are
contributing towards the superior performance of an organizdfdemu & Torcdlini,
2005;Marr et al, 2004

Performance measures can be defined as characteristics that are used for the purpose
evaluation. Performance measures can be defined as vital cuigms$ifying how well
different activities can achieve specified gag&@pendolini,1992) Samsor& Lema(2002)

have important insights about performance indicators. According to these researchers
performance indicators are measurable characterissied by organizations for tracking

the performance of products, operationsiveges and processes. The effectiveness of a
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PMS depends on vari ous i ndi cator s, whi ch

performance from different perspectiésivy et al, 201Q)

The arguments of Abernethy et @013) suggest that it is important fimms to design
these measures and indicators in such a manner that they relate to the performanc

management perspective an organization aims to adopt.

2.12 Why manage performance?

According toDavid et al(2001), the importance of performance managetris that it
provides important information regarding the effectiveness of an organization
Performance management is also necessary because it allows organizations to compa
their performance with similar organizatiofise. to remain competitive)The modern

global economy comprises an intensebympetitive environmenin which performance
measurement is critical for the success of busewesBerformance management is
necessary in this era for aligning organizational activities, resources and proggkses
firm objectives. Performance management focuses ontéong goals and cultivates
strategic view of the organization. Performance management is used in benchmarking
standard setting, and comparison odtonan ¢
(Bopurne & Bourne, 2031 ebas 1995;Marr et al, 2004Neely et al, 1996

2.13 Operational aspects of performance

With different developments taking place in the field of performance management,
research has progressed from using single meadyserformance to broad operational
measures. As suggested by B@007), the value or success of an organization could be
described in terms of its efficiency and effectiveness. The Bakwocecard approach has
traditionallybeen the key to organizatal successbut theuse of only financial measures

is not appropriate for measuring performance in contemporary organizéleans &
Albright, 2004).

According to Slack et dR007), the focus aheasurement ooperations management is on
various paranters that help in conceptualizing performance. The most common
operations management concepts include quality, cost, and speed. These concepts a
supplemented with flexibility and dependability.
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It has been argued by Chenhdl LangfieldSmith (2007) tha performance can be
perceived differently by customers and suppliers. The literature conceptualizes operationa
aspects at different transformation processes that occur in an organifatiorstance,
delivery to the customers and timely delivery fronpgliers. The operational aspect of
performance also includes product innovation, process innovation, supply chain

managementSCM) and improvementand supply networks.

2.14 The current challenge

The literature on performance management has progressech fproviding
recommendations to formulating framework for performance management frameworks and
systems. Performance management has always been viewed as a major instrument used |
integrating all information related to managing performaiieapper etl, 1996; Bititci et

al, 2005; Neely2005)

Performance management is facing the challenge of developing and using systems
embedded in organizational prooess The current perspectives on performance
management do not provide deep insight into isswssatie part of organizational routines.

The organizational processes must be the key objective of performance managemen
initiatives. In order to achieve this goal, it is important to clarify two concepts. First of all,

it is important to identify how diffrent organizational processes related to performance.
Second, it is important to determine how organizational processes could be affected. Thert
IS no denying the fact that PMS has an effect on the performance of an organization.
However the actual mecham of those effects is unknowMarr & Schiuma, 2003;
Neely, 2005; Folan & Broune, 200&ennerley & Neely, 2002)

2.15 The effects of PMS

The PMS of an organization has an effect on various organizational systems. Performanc
management has a signifiteeffect on the management control system of an organization.
The control function of an organization ensures that various business processes remai

aligned with the objectives of a busingsleely, 2005)

The PMS plays a key role in controlling organiaaal performance. There are four
components of management control system including planning, measurement, eswiards
control. Planning takes place before actions while feedback and rewards occur once action

are taken. Measurement plays dual role ofrliegy and information providing. With the
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help of measurement, information about performance is communicated to the managemen
(Bourneet al, 2004 Simonset al, 2000)

Performance management also has an effect on management accounting. The developme
of new accounting frameworks has increased the scope of accounting. The recent
contributions into the field of management accounting suggest that performance
management in this field allows the measurement of intangiAgsm, 2004;Chenhall,

2005 Johanso et al., 20013. Performance management cé#merefore be used in
management accounting and management control systems in different ways. In
management control systems, performance management could be used to provide
information about past performancealso contributes towards providing information and
direction about future performance. The process of performance management affects

management accounting by measuring intangi@esith, 2005)

2.16 The performance measurement revolution/evolution

The performance measurement process has evabvedtime. Many organizationhave
started to utilize technology for performance management, such as implementing
automated data collection process for effective performance measurdrhentise of
technology is ot limited to data collection but organizations have also started to use
technology for generating and publishing customer service sefddrére are various IT
support toolsthat havebeen developed for performance measuren{Batvenport &
Harris, 2007)

The revolution in performance measurement has also occurred in terms of language used i
business reportsPrior to the 2000ghere was no trend of publishing nfinancial
information however, firms haveecentlybecome explicit about linking financiahd non

financial dimensions of performan@€aplan & Norton, 2004).

The intense level of competition has also resulted in the evolution of performance
management. Organizations have started to actively differentiate themselves from
competitors in termsfdlexibility, innovation, service qualityand customizatiomecause
in the competitive environment, value offered by organizations holds significant
importance. Businesses need information related to both financial anfinaoaial

performance. The tratibnal measures of performance management do not provide this

17



information. Therefore, businesses have been forced to change their performance measure
(Kaplan & Norton, 2004Lynch & Cross,1991 Tangen 2009.

2.17 Role and purpose of performance meas@ment and performance management

According to Radno& Barnes(2007), future performance measurement and management
research must investigate how different processes drive performance improvement. Neely
and Al Najjar (2006) highlighted the learning role gerformance management. The

performance management process plays a key role in research and development activities.

Bull (2007) presented his argument on the role and purpose of performance managemen
which says that performance management contribuesrds three dimensions of an
organization including efficiency, efficacgnd effectiveness. Performance measurement
and management systems also play a key role in communicating a modern and efficien
image of organizations. The PMS of an organizationtiseaf | ect i on of an
effectiveness.The other roles of performance management in an organization include
disseminating strategy, supporting decisimaking, motivating personnel, supporting
incentive schemes, reducing risiad checkingthe timdiness of progress(Franco &
Bourne, 2005Neely et al, 2005)

2.1.8. Balancedscorecard

Balancescorecard is a strategic approach used for performance managangeat/oid

over relying on financial measurateveloped by Kaplan &Norton (1992) Balance
Scaecard consists of financial measures, which show the results of different actions taken
by an organizationcomplementedy internal processes, operational measures, customer
satisfaction, o r gaadch impravémemt.n The development aft thi® n
approach has successfully overcome weaknesses associated with previous approach
(Kaplan & Norton, 2004

The balance scorecar@pproach as shown inFigure (2.1), in addition to being a
measurement systeisialsoa management system that allows orgatiins to clarify their
vision and strategy. The approach is also useful in providing feedback on different internal

and external processes of an organization.
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Financial perspective

Objectives | Measures

Internal business
perspective

Vision and strategy > -
Objectives | Measures Objectives | Measures

Innovation and leaming
perspective

Custom er perspective

o
Objectives | Measures .q;&“'k

Figure 2.1: Balance scorecard
Source Kaplan& Norton (1992)

Balance scorecard can also be defined as a measurement framework that consists of
strategic, operational and financial measures. The aim of this concept is tthelapne
values of an organization with customer satisfaction, operational objectives, expectations
and values of shareholders, and competencies and objectives of employees. The use of th
approach allows managers to evaluate the performance of an organizatiomultiple
perspectivegKaplan& Norton, 1996;Malina, & Selto,200% Olve et al 1998 According
to Kaplan& Norton (1992),balance scorecaid a multidimensional framewornksed for
describing, implementing and managing organizational strategy rikngdi various
objectives and measures. The use of this approach augments the traditional financia

measures with performance benchmarks.

Balancescorecardorovides a balance betwe#me short and longterm objectives of an
organization by translating v into specific goals and communicating the strategy of an
organization with the expectations of employees. The approach also ensures integratior
between strategic planning and budgetikgplan & Norton, 2004)The followingarethe

four building blocksof balance scorecard.
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Financial perspective

The financial perspective is used for answering the needs and expectations of stakeholder
The financial perspective measures profitability thronghearnings after taxation (NET)
return on investment (RQlgconomic value addg@VA) andreturn on capital employed
(ROCE)(Kaplan & Norton, 1992)

Customer perspective

This perspective identifies considering customers as key stakeholders. The custome
perspectiveonsiderdiow an organization must appear todtstomersand how tadeliver

to costumergKaplan & Norton,1992)
Internal business perspective

This perspective aims to identifying value propositions in order to attract and retain
customers. The aim of this approach is to satisfy the needs of sharshmjdmaximizing

financial returngKaplan & Norton, 1992)
Learning and growth

This perspective answers the question of how an organization will improve and grow. In
this perspective, the infrastructure of an organization is identified that needsttiit laedb
managedo ensurdong-term growth. The perspective also aims to create-terg growth

and improvement through organizational procedures, systerdspeople(Kaplan &
Norton, 1992)

Although the balance scorecardpproach has proved to be ugefar analyzing an
organi zation®"s performance, it has been
approach is the narrow view of stakeholders. Despite criticisms, the approach is believed tc

offer the largest market penetrati@ecramer et aR013).

2.1.9. Performance improvement approaches

Responding to competitions in the global market, companies have implemented a numbe
of new operations strategietechniques, and technologies to enhance the quality and

performanceThe following are som of the important approaches:
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Total quality management (TQM)

Total qudity managementefers tothe management methodaghich used to boost quality
and productivity in business organizations. TQMnsrelusive managemeiipproach that
works across an omization, including all employeesnd departmentsAdopting the
TQM approachmakes the organisation more competiteved establisles a new culture
which supportgrowth and longevityExamples of this approach comprise quality csgcle

statistical processontroland quality function deploymefBeckford 2003)
ISO 90@

The I1ISO 900ds one ofquality management systems standateigeloped over long time

and designed to help organizations ensure mgethe c ust o mer antl dhere e d .
stakeholders while méag regulatory requements related to a produt®O 9000 deals

with the fundamentals foquality management systemsjcluding the eightquality
management principlesuch as;customer focus, leadership, process approach and
involvement of peopléPoksirskaet al, 2002)

Six Sigma

Six Sigma is a set of tools for improving the quality of process by detecting and removing
the causes of faults and minimizing inconsistency in manufacturing and business
processes. This will increase the performance and leadnk@mncement in profits,

employee confidence, and quality of products or ser{itesnant 2001)
Business process reengineering

Business process reengineering contains the fundamental restructure of essential busine
processes to achieve improvementspioductivity, cycle times and quality. Business
process reengineering intended to support organizations fundamentally reconsider how
they do their work in order to improve customer service, reduce opetatiosia, and

become competitor8¢ock et al, 197).

2.1.10Performance management in organizations

Counet & Waal (2009) identified problems that can be encountered during the
implementation of PMS. In order to study different problearsjrvey was conducteslith

31 experts who were asked to give theiopinions on the frequency and impact of
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performance management in organizations. The results of the studgddhaivduring the

last decade, the failure rate of performance management has decreased. The performan
management problemsdentified includel a lack of commitment from the top
management, low priority given to performance management and the absemce of

performance management culture

The problems identified in the study could be used by managers to prepare themselves fc
various performancemanagement issues. The need for an efficient and effective PMS has
beenuniversally acknowledgedver the last decade. The implementation of these systems
is of paramount importance to organizatigNgely, 2007) According to Neelyf1999), the
changing nture of work and increasing competition has made performance measurement
very topical. In this study, evidences were gathered through interviews and discussions
with experts. The study has revealed that performance management evolution anc
revolution is dfributed to the increasing need for utilizing novel approaches for
performance management. The traditional measures used for performance measureme
have become obsolete. Therefore, it is important to adopt the latest methods for increasing

the efficiencyof the process.

Neely et al (2005) also conducted a study to determine the importance of performance
measurement in an organization. The focus of this research was on specific processes ¢
performance measurement used in an organization. The researcdiedevieat the
measures of performance are inappropriate for businesses because their focus is on sho
term rather than lonterm goals thus theirperformance measures often lack strategic
focus. The measures do not provide adequate data related tdifleaid responsiveness

of an organizationwhich are key areas in the modern era. The focus of existing PMSs is
on following standards rather than focusing on continuous improvements. The existing
systems followed and implemented by organizations are iaksffective in terms of
providing information on the needs of customers. These findings have several important
implications for managers and leaders. Organizational leaders could use these findings t
understand that the existing PMSs consist of inhevegdknesses, which hinder the
continuous improvement of organization. The importance of performance management
the current era could not be ignored. However, in order to utiizgull benefits of
performance management, it is important to developérorks that overcomethe

weaknesses and enhance the efficiency of organizhtfdnS (Bourneet al, 2003)
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Barnes & Hinton (2007) conducted a study onbasiness performance measurement
systemshat indicateda large number of organizations aim to exparid ebusiness. In

order to realize this goal, firms need considerable investment in IT, people, and processes
Therefore, it is a significant concern to determine thatPMSsare capable of justifying
investments. The researchers utilized case studthadein order to evaluatehe
performance management of 12 organizations. The research was based on qualitative da
gathered from key informants from organizations. Data was also gathered from the
documents published by companies. The results of thiy stwéaled different approaches
used for ebusiness performance measurenmemdindicated that it is a common concern

for businesses to linkleusiness performance with organizational objectives.

Bourne et al(2003) conducted a study to evaluate differpatformance measurement
designs. There are various difficulties associated with the implementation of performance
measurement systems in organizations. One of the difficulties associated with performance
management is the evaluation performancedrivers within an organization. The
performance metrics are poorly defined and performance measurement goals of
organizations are not based om tiequirements of stakeholders. Their findings shiosv t
use of a large number of measures often dilutes the overpllaim t on orgar
performance. Organizations also face difficulty in terms of decomposing goals at lower
levels. In order to carry out performance management effectively, organizations need

highly developed information systems.

The arguments of resehers suggest that organizations need to embrace advanced
technology in order to ensure the efficiency of perfmmoe measurement systems. Najmi

et al, (2005) also studied frameworks for managing business performance. According to
them performance managent frameworks entail the review of business performance,
efficiency of PMSs as well as its efficacy. The findings of this study revealed that the PMS
is a processused to manage and control the organization. The effectiveness of an
organization could besnsured through a systematic review process. The process of
reviewing organizational performance is a complex task, which covers the entire
organization. A good review process is dhat strikesa balance between efforts and

benefits.

Bourne & Mills (2000) discussed issues associated with designing, implemeatidg

updating performance measurement system in an organization. The study was based o
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performance measurement in manufacturing companies. The analysis of case studie
revealed that performance aseirement system is a cognitive process that translates views
of customers and stakeholders into objectiviEem which appropriate performance
measures are developed. The results of the study further explained that the implementatio
of performance manageent is a mechanistic process. This process must be susceptible to
classic project management tools. The speed of progress could be improved by utilizing

advanced performance management tools and involving IT specialists.

Neely et al(2000) studiedthe derelopment and testing of different frameworks for
performance measurement. The framewanktude balance scorecard, prisnd others.
Although different frameworks have been developed for measuring performance, little
attention has been paid to ways tlgbuwhich managers can select a framework. The
performance management framework identifies the desirable characteristics of
performance measurement system design. The frameworks provide guitteliaes used

to inform the development of PMS. The studydocted by Neely et #2000) focused on

aerospace and automotive companies.

Parthiban & Goh (2011) also researchekle performance management of manufacturing
companies. The purpose of their study was to develop a performance management mods
for manufaturing industries. The performance measures inchatisfactionlevels and
quality function. The findings of the study were in the form of a model, which can be used
by manufacturing companies in order to identify current performance. The model can
makean important contribution by combining both qualitative and quantitative aspects of
performance. The improvement of performance is a rewding process. It is important

for organizations to strive to achieve the goal of continuous improvement. The
organkations are also required to increase customer satisfaction and future benefits. The
process of measuring manufacturing performance needs to be improved to ensure

improvements in overall performance of an organization.

Taticchi et al(2010) condated a s1dy on smallmedium and largsized organizationt®

study their performance measurement and management sysieatson literature review
method The researchers used citation andcitation analysis in order to explore
performance measurement liter&umn the study, the common characteristics of different
studies were identified. The results of the study revealed that the literature on the

performance managemernt large organization isnature. Therefore, the existing studies
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have determined performe@ management challenges faced by large organizations. On the
other side, the literature related to performance management in small organizations is
immature. Therefore, small businesses find it difficult to implement performance
management processes andderstand the challenges associated with performance

managemeniShaw et al, 2013).

All organizations, whether public or private, are interestedlamelopingand utilizing
effective performance measurement and management systems. Organizations could onl
achieve high performance through the development and implementation of high

performance systenfS1 avi ¢ et al, 2014) .

Performance management is considered to be a vital part of manufacturing organization. I
is a procesghatinvolves quantifying actionshe process is used to measure performance
at various levelsincluding the individual, organizational and environmental levelhe
performance measurement process sets the agenda for developing balandestemyid s
performance managemeriHomburg et gl 2012). The positive change brought by
performance management is performance improvement. Process improvement identifies
missing performance measures. It also identifies potential conflicts between different
performance measures and targets for performaneasuregMarchand& Raymond

2008)

2.2 Operations Management Strategy

Operations management strategy is mainly administering all practices within a business tc
develop efficiency at its best for the organization. It involves looking into every aspect

an organization to see mhaximum efficiencyis being achievedn all departments. This
includes efficiently plannin@nd looking around at all activities and putting them down
appropriately to work in sync with the efforts of all employees to provndectistomer

with products and services above their expectat{Sfeck et al, 2010)Business process
modeling is a kind of operations management strategy that analyses or more appropriately
chalks down all integral processes involved within the opemtainan organizatianA
business model is a sketch of the activities or pllaathelp to reach the final consumer. It
encompasses numerous strategies, communications as well as processes of operatio

within the organizatiofflKumar& Suresh, 2009).
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Figure 2.2: Operation management strategy
Source Robinson& Joneg2012)

2.2.1 Importance of operation strategy

A thoroughly planned merationsstrategy will help work out all activities related to
operationsmanagement effectively. Operations strategy wiite all elements of the
business operations whifermulating plans of how they will be executed effectively. It
helps to define the overall scope and direction of an organization. It makes sure that all
processes are symmnizedwith the overall operations strategy of the organization. This
way all goals remain clear and focused and aid the organization in climbing the ladder of
success. If the operations strategy is very well thoughtitowill aid the organization in
understanding what is important amongst its business processes atul dr@élance those
features This way the organization will know exactly which direction will help it gain
success in the long rReid & Sanders, 2008lack et al, 200).

2.2.2 Developing an operation strategy

Operations Management Strategy is what majorly influences the decisions of operations

and management to help it attain success in theteong There are fivenain performance
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objectivesfor effective operatios, the most obvious of which isrqgmducingat minimum

cost. No compromise on quality is another essential elewinth concerns ensurirtgat
everything which is being produced under the umbrella of an organizagets customer
requirements and sustaicompetitive edgeSpeed is another important element that helps

to get things done and managed at the right twviie greatest efficiency; werything is

done with speed and as the customer demands that is on time. Dependability means that ¢
orders whit the organization dealsith should be as per what has been promised to the
customer who shouldbe satisfied and pleased with the produ@st but not the legst
flexibility helps in making the operations flexiblenabling organizations to haveom fa
innovation and changes in produatghile maintaining quality These are the main
performance dimensions for an operational strategy to remain successful in the long run. If
an organization sets everything right on these competitive priorities it wotaoh gluccess

and become a growing bramndth incrementalsuccesgOstomehin, 2006Slack et al,

201Q Williams, 2009).

The resourcebased theory/vieWRBYV) of the firm broughta major paradigm shift in the
thinking of strategic HRMThe concept which wasainly associatedvith this particular
model was that iIinstead of picking up uni
out and find a competitive advantage for themselveainly by concentrating on
developingoutstanding internal resourcéisa are very rare and nesubstitutable. The
RBV mainly helps the organization to look at its people to be the major source of long
lasting competitive advantagéhus firms applying an RBV strategy typically invest in
people by enhancing the skills and ca@mpetencies of personnéfahy & Smithee,
1999)

As far as quality management techniques under operations management is coitdsrned
important to exercise utmost control over all the production procedesegcially the
design of the product. It important to not only focus on the design of productsatsd to

make sure they are of utmost quality and innovation. It is also important to give customers
an outstanding experience of products. The main thing is making sure that everyone is or
the samgrage when designing a new product, bringing in some innovation or selling the
product to the customer. Everyone should remain fogukeg can study their customeérs
purchasing and online behaviours, whishwhat helps them to know what to do next
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(Barrey, 2012; Schneider,2003) Figure (2.3) helps in understanding the quality
management techniques that help run the operations of an organization successfully.

( Y4 )
. What is the project?
Define Scopegdeliverablestimescales
\_ J\, )
( AY4 N\

Definekey metrics
Measure Collect and vatatedata
Define measurements of success

\ Z
4 B .
Current state analysis
Analyse Dependencie& compliance
\
>
Develop potential solutions
Improve Validate potential improvement
L Re-evaluate potential solutions
y,
4 )
Develop standards and procedures
Implement statistical process control
Control Verify benefits, saving& profit
\. J

Figure 2.3: Quality management techniques

Souce Schneidef2003)

2.2.3 Production and operations management

Production is a technical process that contains conversion of raw material (input) into
desired product or service (output) by adding economic value. Production and operations
management invee business organization and management concepts in formation of
goods and services. According to Kumar & Suresh (2006), production and operations
management are concerned with the conversion of inputs into outputs, using physical
resources in order to @vide the desired values to the customer while meeting the
associated organizational objectives of efficiency and effectiveness. It differentiates itself
from other functions such as marketing, finance, etc. They included some activities of
production andoperations mana&nent functions such akication of facilities, product
design, process design, production and planning control, quality control, materials

management and maintenance management.
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2.2.4 Critical path analysis and network planning as part of production and
operations management

Critical path analysis is a totdhatcan work magnificently if it is worked out appropriately.
The major function of this tool is to chalk down all activities and schedule down the
estimated time that would be takesr each one of them. The main activities which are
part of the production process are mainly its design, engineering and then their
manufacturingwhich is placed in separate headachof which has several smaller steps
which are suldlivided further intogroups. They are named activity A, B, C, D, E and so on
as shown in igure (2.4) and then a flow chart connects one process to the atir
defines how many dayd, 2, 3 and so greach process and its completi@yuire This
helps to estimate an appxonate time for the completion of the overall production process
(Hummel, 2006)

Network planning is a broader spectrum of planning in which layers of activities to be
completed within the production line or those related to production would be systehized
maps down all the steps that are integral for the product to go through forming a whole
network of essential elements and phases till the product reaches the final consumer. Th
network plan of an organization should involve a lot of technology angmegnt which is
essential for keeping the production process rolling and functidiitiguras & Terplan,

1998) The essential elements and phases of the network plan as part of the production ling
are ashown inFigure(2.5).

0—0—6

VAL IO

Figure 2.4: Critical path analysis

Source Hummel(2006)
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Figure 2.5: Network plan

Source Piliouras& Terplan(1998)

2.2.5 Resource based theory

As we explore on into the world of business and also take a look into our daily lives we
cansee that there is @mpetitive benefit which can be viewed everywhere around us. In
this case, even the person who is the fastest runner around the world would have their ow
competitive advantage which would be way different from everyone who stands in
opposition to him as he runs over a race which is 100m. The main idea which specifies a
particular element that aids in defeating over the other with the best of qualities and

uniqueness in their own way is supposed to be a competitive advéradge2000.

In the way a business works, if in any case any particular organization aims to work out in
a better manner from the way its opponents are operating it needs to imvbst
development of itscompetitive advantage. Many businessasd all executives
comprehend and implementthis concept systematically and a huge number of
organizations which are operatingtire moderneconomy invest significant resources and
abilities in developing their competitive advantage, such asiqueselling point (USP),
which is crucial to their longerm survival in the competitive global marketpléBarney,
2001;Newbert, 2008).

RBV views the resource®f the organizationasthe main elementthataid it in achieving
the best performance. This model aids in achievingpetitive advantage for a firm and
those who support its theory understand that they need to view inside the firm to find the
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best resources and utilize themetstablisha competitive edge for the firnavhich will set

it apart from itscompetiors (Fahy & Smithee, 1999)There are mainly two types of
resources which an organization can applgribance itsompetitive edgetangible assets
which include all the visible items owned by the organizatiom intangible asset&hich
have no physical presenbat which comprise an integral part of the organization, such as
brand reputation, image, abilities aftie talents ofpersonnel etcThe most important
element of théRBV is to gaina competitive advantage over compets, which entails that
the firm ha the necessary resources and utilizes them effec(iBaiyey 2001;Bridoux,

2004. The RBV model to obtain competitive advantage ishown in Figure (2.7)

Resources

Distinctive Cost Advantage or
Competencies Differentiation |:>' Value Creation
Advantage

Capabilities

Figure 2.6: Resourcebased view
Source Fahy (2000)

In this model, resourceme all the firmspecific assets that aid in creating a cost advantage
of differentiation advantagefh ese resources include el em
reputation, customer base etc. Capabiliieslinked to the abilities of the firm to utilize

the availableresourcesn orderto stand out and make a difference. The amalgamation of
resources and capabilities is what aids an organization to set up a competitive agvantage
which is either through a differentiated product or a low cost structuis.i§ lthe main

el ement on which an organization®"s compe
the firm should work along one of more value creating activities for creating a definite
value of what they are offering to set it out from the coitipat(Fahy & Smithee, 1999).
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2.3 Research Gap

McPherson Z003 argued that>dsting methodical research work on the sw@teed oil

firms and heir performance is inadequaféhere are quite a number of reasons behind this
inadequacy, for instance the jmdty of the work is subjective and relies on independent
sources(Victor, 2007) According to Wolf (2008)researchers had largely neglected
national oil companie@NOCSs) and their performancenportant papers on oil ownership
were written between1980s and early 199Qshowever, the industry received limited
attention furtherMore methodical examination has been targeted at comprehending the
effectiveness as well as outline of investment in stateed petroleum firms. The
difficulties in this respect ar primarily due to differences in the targets and missions
(whether national or international) of the statened oil firms (Stevens, 2008; Wolf,
2009).Tordo et al 2011) stated thdtom the early 2000ghe efficiency of NOCs started

to interest the mearch community and policy makers hoeethe work is still inadequate,

in the same veinStevens (2008) highlighted many operational metrics to assess the
performance of oil firms however he argued that much more work is needed to consider
which of thesametrics is crucial and howhe Center for Energy Economics (CEE, 2007)
observed that the part played by statened oil firms and their impact on other sectors
cannot be comprehended well unless their performance is examined while considering
their objetives and targets together with other elements that are directly related with their
performance. Considering this inadequacy, this study attempts to examine the activities of
oil companies alongside the factors affecting their performance directly. Tieer#ics

study produced results that are helpful not only for academics related with the petroleum
arena but also for the executives, financing organizations as well as shareholders of privat
and state owned oil firms to examine how their performanceesrealue and to identify
areas for improvement. This study is executed by making use of literature and publications
related with performance and operations as well as some publications of interest from the

wider field of management.

2.4 Chapter Summary

This chapter reviewed existing literatures to confirm both the need and the gap for the
development of performance measurement for improving the strategy as well as the
process of an organization. Also this chapter highlighted the important aspects of

measuing and managing the performance within the organizations in order to examine
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their position in the market so that enhancement strategies can be developed. Th
following chapter applies this insight into performance management to O & G companies,
focusingon National Oil Companies, which due to their political, economic and social

importance critically require optimum performance. In addition, performance management
literatures, operation management literatures and oil operations literatures have beer
revieved to extract the related factors tha
next chapter also focuses on building the conceptual framework, based on the literature

reviewed in this chapter. It will also show the related hypothesis for the research.
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CHAPTER 3: PERFORMANCE MEASUREM ENT
SYSTEMS FOR MONOTORING OIL OPERATIONS

3.1 Introduction

Oke & Kareem (2013) stated that the last 25 years have seen a major growth in the mair
demand for that is expected to continue to increasmugr to the 2030s, as shown in
Figure B.1). Visser& Larderel (1997) explained that more than 50% of ékpanding

need for energy is actually been satisfied with new production in the oil and ga$:{jO
industry. More investments in the upstream production facilities will help irndurt

production.

The last decade hence has seen a major boom amongst all new and upstream investmel

to support new @ G supplies within the market and get back free capacity.
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Figure 3.1: World primary e nergy demand by fuel
Source: IEA World Energy Outlook (2009)

The recent decade has thus seen a substantial revival of huge investments within th
production of O& G and their processing facilities to meet rising demand and overcome
the scarcity that the avld is facing (EniSaipem, 2009). The global8OG industry is a

huge sector when valued in dollars, and it is a global powerhouse employing billions of
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workers across the globe (directly or indirectly), generating huge amounts of revenues

annually.

The importance of O& G can be signified from the way people live and work in the
modern era. It is the most integral element of modern human life, used as a fuel for
transportation, as a raw material through which numerous products are made (e.g. plastic]
and most fundamentally as a key source of electricity generation, making the quality of
human life better by all means. The world needs oil because it requires more energy as th
population across the globe continues to increase and people in developing iesonom

(particularly India and China) strive for aspirational lifestyles requiring substantial energy.

To understand the @ G industry requires understanding the upstream and downstream
sectors. The upstream sector is the one which looks out for oil &intti®rings out oil up

from within the ground, while the downstream sector is more into refining crude oil to
make numerous secondary products (Haderer, 2013). The companies operating & the O
G sector are usually full integrated, which means they hatveupstream and downstream
interests, usually on a multinational basis. In the upstream sector, a lot of importance is
given to the technical service on the whole along with contractor companies offering
technical services on a specitalsvel to the indstry. The Middle East mainly dominates
the world*"s overall r es er wteirds of 1dbrtrillian bdrrels | t

of the proven global reserves (Devold, 2013).

320ver vi ew oif& Gasirdysay6 s O

Libya has one of the largelvels of hydrocarbon resources that remain untapped, with
hydrocarborcontaining structures on a geological ledgbya has been shown to have
crude oil reservesf around 48 billion barrels as per January 2@%3shown in fgure

(3.2, which is supposetb be the largest bequest within the African continent, responsible
for around 38% of the total d&frica, andninth biggest on a global level. Libya exports
most ofits crude oil to EU countriegs shown in igure @3.3). Around 80% of the reserves

of Libya are part of the Sirte basin, which is responsible for a huge majority of the overall
oil output of the country. Visse& Larderel (1997) state the fact that Libya has six huge
sedimentary basingvhich include the Sirte, Murzuk, Ghadames, Cyrenaicé,akas well

as the offshorsourceswhich remain largely unexplordé&IA, 2014).
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Oil exploration and development

The development program of the NOC acknowledged numeroysraailicing fields
within which the capacity can easily be augmented. The biggest additions within the
capacity were structured mainly for the fields of Waha (®asihe complex of
Nafoura/Augila as well as the field of El Feel (Elephant). The reserve rates of recovery

within Libya remain quite lowbecause of the ostracism of Libya by the US and the
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internationalcommunity from the 1980s, including a UN sanctioggime and intermittent
bombing,which prevented the development of oil production infrastructure (notably the
ban on importing equipment antdchnologyprior to rapprochement in 2004hus for
more than 20 years Libyan oil output from all fields stagnatedi declinecas Enhanced

oil recovery(EOR) and foreign investment remained abséfiith the end ofsanctions
most foreign companies ret@uahto reclaimtheir rights over their assets)cludingthe US
companies Occidental Petroleum as well as the cousonpartners within the Waha
(Oasis) Oil Companywhich include the ConocoPhillips, Marathoand Hessfirms. In
2012, Wahaame up with a development plan to augment the capacity at their fields up to
a grand total 500,000 bbl/dsof the firsthalfof cc t ober 2013, Waha"s
(around 330,000 bbl/d of crude owas totally halted as due to the protests that happened
at the Es Sider po(EIA, 2014)

Oil production

Due to the Libyan version afhat calledArab Spring in 2011, which causedcivil war,
oil productionwas totallydisruptedbut after the installation of a new government it was
quickly reinstated towards the end of the yékwever, political events again crippled the
O & G sectorin mid-2013due toprotests closing down portsil fields andpipelinesamid

a generally deteriorating securgpvironmeni@round O% G installations.

In 2012 Libya produceda total ofaround 1.37 million bbl/d of crude oibver double the
2011 average db00,000 bbl/dn 2011.In the absence ofdfitical disruption,Libya can
currently produce apstimate 1.65 million bbl/d mainly of goodjuality, light andsweet
crude oil.Over the long term, from 2000 to 2008 Libyan production increased Irdm
million bbl/d in 2000 to 1.74 million bbl/d in 28, but overall productiomemains far
below the late 1960s levels of abd@enillion bbl/d. The Libyan oil industry was paralysed

by internal and external factors. Internally, oil production was organizationally sabotaged
by piecemeal nationalization anther administrative reforms under the capricious dictates
of government, but more significantly the external factors of international sanctions
mothballed the whole count(fIA, 2014)

L i b y adoiag effentive capacity of productionsgnificantlylower tharthe theoretical

capacity ofl.amillion bbl/d. However, there are signs of optimism in the speed with which
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the industry recovered from the closing of oil fields during 2@%1shown irFigure(3.4),

muchmorequickly than industry analysts exped.

18
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Figure 3.4: Crude oil production in Libya from January 2010 to November 2014

Source: US Energy information Administration, Shberm Energy Outlook (November
2014)

The EnergyInformation Administrabn (2013 highlightedthat Libya is currently going
through another crisis that has crippled its oil sector. What began as-taladed protests

for higher salaries and better wor§ conditions has evolved into more politicized issues
such as regionautonomy and allegations of corruption. During the months of July and
August 2013, major protests took place amongst the leading oil loading ports that were par
of the central as well as the eastern parts of Libya that enforced the inclusive or fractional
shutin, which was linkedo theoil fields connedhg them to the ports. This again resulted

in protestsat ports and also at some major oil fields as crude oil production went down to
1.0 million bbl/d in the month of July and to about 600,000 bbl/diwithe month of
August . Libya"s production also invol-ves

crude liguidsjncludingcondensate as well as liqudtural gagEIA, 2014)
Oil consumption and refining

Libya consumed an overall average of ad 70,000 bbl/dmainly of petroleumwithin
the year 2012, which was much loviean itspeakof 280,000 bbl/d during 2010. Most of

the consumption of domestic oil in the Libyan state is mainly coming from refineries on
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the domestic level. This countrya$ also been mainly exporting a very small part of the
refined products to markets on a global level. Libya mainly encompasses five different
domestic refineries which have an overall combination of capacity of crude oil distillation
of around 378,000 b/ The NOC of Libya had in recent times announced certain plans
for expanding the sector downstreamhich had planned investments around $60
billion. This plan encompassed mainlgisingthe standards of current refineries, mainly
under the financialespices othe NOC, along with developing some new refineries on a
small scale along with petrochemical complexes, usuaitii private companiesThe

following presents anverview of the existing refineries Libya (EIA, 2014)

Ras Lanufis the biggestefinety in the countrywith an overall capacity of 220,000 bhl/d
It is situated within the region of Sirterhich is situated within the centrahstermregion
The overall refinery is mainly flled through the output of Sarir as well as the Messla

fields which areoperatedy Agoco.

Zawiyais the secondargestrefinerywith an overall capacitgf around 120,000 bbl/d, and
it is located very close to the capital city of Tripoli. The refinery mainly getHefiie

through the productioaf oil fields siuated within the souttvestern region ofibya.

Tobruk (Marsa aHariga) is another refinerywith an overall capacity of 20,000 bbl/d
situated within the eastern regidhis majorly dependant on crude oil produced at fields
operatedy Agoco.

Sariris an associate mainly of Agoco that is thought to be dealing with crude oil pumped

from Sarir field. It mainly has a total capacity of 10,000 bbl/d.

Marsa alBregais amongst theoldestrefineries present withiibya that has a good

enough capacity arourgJ000 bbl/d.
Gas exploration and production

The natural gas production as well as exports within Libgeeamplified after 2003 with
numerous large projects, particularly tievelopment of th&Vestern Libya Ga#roject
(WLGP) of Western Libya Gaswhich was associatedith the Greerstream pipeline
infrastructurethat linked itto Italy. Flows that got associated along with the pipeline of

GreenStreammainly were disrupted by thevil war in 2011.
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The production of dry form natural gas Libya incresedsubstantidyy from 194 billion

cubic feet (Bcf)in 2003 to around 594 Bah 201Q FHgure (3.5) shows that Libya has
about 55 trillion cubic feet of natural gas reservgsder theWLGP, essentially a joint
venture betweethe ENI andthe NOG was maity under the auspices tellitah Ol and
Gasfor most of the growth of production in natural gas after 2003. The WLGP involved
the onshore Wafa as well as thigshorefields of Bahr Essalam. The major portion of gas
formed through WLGRvasexported throgh the Greenstream. Most of the other output of
natural gas mainly gets produced through the NOC along with its subsidiary of the Sirte
Oil Company within the Sirte Basiionshor¢ (EIA, 2014)

Li bya®"s production of nat ontinadus pgriods withia the t o
year 2011. Production of dry natural gas came up to an average of 277 Bcf during the yea
2011, which was above a 50% drop that happened in the previous year. The production o
natural gasubsequentlyecovered to a good aveeof 431 Bcf during the year 2012. The
production of natural gasas serioushaffectedby protestsin 2013, but the extent of the

impact on the output of natural gasnains unlear.

The NOC has also announced some plans for increasing the productatucl gas
within the country both from offshore as well as onshore fields. Expanded projects that
would aid in supporting this goal would encompass linked along oil as well as gas fields
within numerous stages within the development stage, mainly Fawbdgth functioned by
Waha within the Sirte Basin, as well Bkellitahs Bouri field on the offshore end. The
NOC intends to operate natural gagonomouslyAugmented production in the marketed
natural gas mostly would end up in a major utility of ndtgess within the sector on the
power endhencefreeng up more oil for export. Hence, much greater expansion within the
natural gas sector is mainly dependenpolitical institutions along with the environment

of security(EIA, 2014)
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Gas consumption and exports

In 1971, Libya was the thirthrgest exporter of liquefied natural gas (LNG), af&geria
and the USMost oft h e ¢ 0 u n éxpoyts vered S§aB1.However theLNG plans

weredamagediuring the 201 Tivil war and Libyahas been slow to resume production

Devold (2013) statkthatin 2011, Libyaconsumed a totaif around 190 Bgfwhich was
totally related adng with dry natural gadess thar242 Bcfin 2010. Asin the pre2011
normalcy,35-40% of the overall supply of dry natural gaasconsumed domesady, as
shown in kgure @.6), while theremairder wasexported tdViediterranearcountriessuch
asltaly andSpain. In the year 2011, exports of dry natural gas went down to around 85 Bcf
from the peak level of 242 Bcf during 2010. In the year 2012, the overall exports of Libya
recovered to a good 228 Bcf, most of which was sent through the Greenstreane pipel

Italy. Before 2012, Libya mainly exported vesyallvolumesof LNG to Spain
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Greenstream

The overall capacity olibya as a gas exporter was mdgad exponentially with
completion of the Greenstream pipeline in October 2004. The 370 mile pipelyies in
Mellitah, the place where the natural gapiped down mainly from the onshore Wafa as
well as the offshore fields of Bahr Es Salamhich seve as export fieldst runsunder the
Mediterranearowards Gela, up to Sicilghen ontahe mainlandvhere itlinks up to Italy.

The pipeline of Greenstream mainly functions by Eni along with the partnership along with
the NOC. Its overall capability iaround 11 billion cubic meters each yesnce its
expansionEIA, 2014)

3.3 Creating Value in O & G

Stevens (2008) explains thedlue is developed within a sector through numerous links
which are part of the overall value chain of the oil industay begins up with the resource
base and then moves on via production, transportation, overall processing and then into th
market as shown irFigure @.7). Translating the overall resource base within the reserves
along with appropriate production needsod enough effort as well as investment. Most
NOCs have estimates of reserves which are mosthgsalt of arithmetic based on
assumption rather than serious investigation and honest disclosure, thus it their estimate
are generally disregarded as seriousasurs of effective performance. The link of

production which is part of the overall value chais linked up with recovery factors on
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the field along with costs of production both on the technical as well as managerial levels.
This is the case with éhprocessing and transportation phases as well. The overall market
value of oil which includes not only crude but also petroleum products along witlt@yas

be consideredutside thecontrolof NOCsdue to theglobalfactors at play

Petroleum resources [ \

( \ y Other services and
_>‘ Exploration& appraisal inputs
* - Trading
Qilfield - Financing
services — Reserves development -R&D
equipment - Process chemicals
* - Etc.
4 Petroleum production \ j
Transpori& storaae
|
Oil refinina Gas processing
" (NG, LNG, GTL etc.)
l { Petrochemicals]
Transport& storage Transpori& storage
Oil marketing & distribution Gas marketing & distribution

Figure 3.7: The petroleum value chain
Source: Wolf (2009)

3.3.1National oil companies& their roles

Tordo et al (2011) andthe Center of Energy Economi¢2007) statal that out of all the
globally proven reserves of oil, that abtup around 1,148 billion barrels around a good
77% out of these resources mainly lie under the total control of national oil companies
(NOC9. They do not have any participation of equity through international oil producing
organizations. The&aditionalinternational oil companies from the West todaytrolless

than 10 percent of the global base of&OG resources. As far as the oil production is

concerned at current leves NOCs dominate at a major level. Out of the leading 10
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countries that producalalobally, 14 are NOCsThe following table demonstrates some
NOCs and their year of establishment.

Table 3.1: Establishment of ®lected NOCs

Country Company Year
United Kingdom BP 1914
Malaysia Petronas 1974
Venezuela, RB PdVSA 1975
Italy Agip 1926
Mexico Pemex 1938
Iran NIOC 1951
Brazil Petrobras 1953
India ONGC 1956
Kuwait KNPC 1960
Saudi Arabia Petromin 1962
Algeria Sonatrach 1965
Irag INOC 1967
Libya LNOC 1970
Indonesia Pertamina 1971
Nigeria NNOC 1971
Norway Statoil 1972
Qatar QGPC 1974

Source: UNCNRET, State Petroleum Enterprises in Developing Countries (1980)

The Center of Energy Economi¢®007)explains that most NOCs are between the process
of reformulating and reconsidering afieir business strategies through effects of @
markets on an international level. Numerous NOCs have been working out their resources
on a strategic level within the Middle Eastern region, Euroasia and Africa. Most of all
these emerging NOCs have gusteong relationships with their national governmewith

their strategic goals more into investments on the foreign level rather than commercial
purposes. In the local market, these NOCs work on a social and economratlesethan
competing for capél budgets.

3.3.2Significance of and requirement for NOCs

Lewis (2007) explains that NOCs mainly take control over of the most dominant share
amongst the global hydrocarbon resource bequest along with numerous other oil as well a
gas related systems aifiastructure. This aids the actual producers or even the gatekeepers
to exploit accessibility via international companies of energy. NOCs have a major
influence on the performance of hydrocarbon se&ween he smallest NOCs remain quite
powerful within their own nations. They suppotihe public by supplying them with

i ntegr al energy fuel s, whil e generating
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managing all kinds of environmental risks while helpimgtimize performance (Wolf,
2009)

Tordo et al (2011) and theCenter of Energy Economid2007) explains that NOCs are
actually quite varied from one another through numerous perspectives as some of then
depend on position of monopoly within their own countnigsle others face competition
some of hem link themselves up into joint ventures while some others operate on a solo
basis while some of them function internationally and some of them within their home
nations some of them work along with certain segments which are part of the value chain
while others arewvell-integrated. Most of them face challenges on the economic, political
and social leveal

3.3.3NOCs and value creation

Lewis (2007) asserts that NOCsllectively control over77 percent ofglobal oil reserves
andaround 75 percent of pdaction. NOCs are in the top 20 oil producing companies in
the world.There are some NOCs that hastablishedlownstream operationfor refining

anddistribution.

3.3.4NOCs and domestic agendas

Devold (2013) suggests thah the developing nations NOCare generally used as
instrumens looking out over a huge spectrum of social, politieatl national goals that

help in making the most of revenues for their own governments. Some people think that
they are gositive means of supporting domestic needbkgatting profits on a local level

while other industryexpertsconsider that the necommercial goals mainlgerve to incur
unnecessary costs and liabilities for these firdiminishing their overall profits while
evading raisingapital within the finacial markes, letting state treasuries take up all the
load of capital allocation.

3.3.5Role of national oil companies in creating value

Stevens (2008) explains that NOCs straightforwardly develop value of somthegdre
usually the operators thatainly control costs along with suitable efficiency. They work
along through their national mission that makes them different from all other international
oil companies. Hence the shareholdgre governmentwould have numerous kinds of

objectives and gas, whichoften entailsocial welfarecommitments This tends to make
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the overall national mission quite complicatadd measuringNOC performancesven
more difficult. Three maindimensions can banalysed protecting the hydrocarbon wealth
on a nationalevel, developing the economy and enhancing the interests on a political level

of the state.

3.3.6Libyan oil & gas industry and OPEC

Haderern(2013 states that Libya is a very active member of the Organization of Petroleum
Exporting Countries (OPECyvhich it joined in 1962a yearafter it began oil production
The country is the owner of Africa“s | ar
contribute to the overall supply of the global light and sweet crude oil. It is a country that
stands farth in providing natural gas reserv@he Energy Information Administration
(2014) (EIA) states that. i b yeeohosny mainly relies on hydrocarbons. Oil and natural
gas both are responsible for%6f the overall revenue of the government along with
arourd 98% of revenue of export within the year 2012. The OPEC revenue fact sheet jots
down that Libya has a total net of oil export revenues acomufir $40 billion each

monthbetween January and June 2013.

3.3.7Libyan National Oil Corporation

The EIA (2014) statedthatthe LibyanNOC (LNOC) generally emphasize the importance
of improving oil recovery techniques for increasing the production of crude oil at all
maturing fields of oil. Just before the civil war in 2011, the NOC cdioverall additions

of capacityof around 775,000 bbl/gbrobabl only from existingoil fields. EIA states that

way before the crises of the oil seciar2013, the government of Libya had come up with
numerous announcements which were to augment the production capacityeobitmuol

to 1.7 million bbl/d during the year end 2013 along with 2 million bbl/d within the coming
years, as per the Middle East Economic Survey (MEES). Within the past etd\@®
mostly stressed on putting maximum investment within the methods ohasthall
recovery (EOR) for countering any kind of depletion within the reserves while expanding
production capacity within all the fields that already existed. Within the year 2009, the
NOC went on to announce a very effective development protirarmogly encompassed

the expansion as well as treatment of 24 different fields of oil as well as natural gas.
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3.4 Performance measurement in & G

Considerable research work has been done in area of performance measunetudirg

in the industry ofO & G, over last fewdecadegVictor, 2007) Oil processsinclude high
amounts of capital tools together with high competence production courses for which
performance gauges can aid with scrutinizing production thaughe oil and petroleum
industrial phases-or academics, e.dKeegan et al (1989) and Neely (1998), the area of
performance management always remains very significant when detecting performance
supervision together with its arrangements (Hudson et al, 2001). However, 8Marr
Schiuma (2003) pinpotad that the diverse relevant performance gauges stating that the
studies have been undertaken in the past about performance supervision were diverse as
was likely that they would be doing opinion purposes by offering the firm significant data

concernirg the organizational business model.

Conventionally, businesses have gauged the performance in fiscal (2gngicome,
revenueROIl etc), and such financial gauges of performance have been the only standards
of an organizational success. However, Beugtal (2003) claimedhat performance
standards that have been centred upon fiscal gauges cannot deal with the current chang
taking place in the business, chiefly because of the appearance of novel technologies a

well as increased power of contest pkan& Norton, 1992).

Escoba& Vredenburg (2011) stateatone of the reasons for performance measurement
by organizationgs that enterprises are determined to examine their position in the market
so that improvement strategies can be developed iligtiteof performance examination.

Marr & Schiuma (2003) stated that Neely (1999) pointed out seven reasons upon which
developments in performance measurenastchiefly basedi.e. altering work type or
character, elevating contest, particular improvemgrposals, home and worldwide
quality medals, varying entrepreneurial roles, altering exterior demands, as well as the rule
of information technology and all these reasons are also pertinent to the oil and petroleurn

industry.

The oil andgasindustry hasundergone several stages of development and retrenchment
due to a diversity of financial and political stimulating factors. However, H&lfétinter
(2011) stated that the current stage is distiettause o& comparative turn down of the

private divisionchief operatives as well as a rush in the evident significance of national oil
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companies as the heads of the universal power indiS$@Zs arevaluel for the reason

that they govern the established energy reserves that are likely to satisfy the demand fo
energy products all over the world. According to Bourne et al (2003), in numerous states,
the oil division governs the financial system and is taken as the key channel of financial

development.

Escobar& Vredenburg (2011)evealedthat the petroleum dision is generating value by
connecting a variety of elements in the petroleum industry, beginning from the resource
centre to production, dispensation, shippargl ultimately to the marketplace. Resource
centre isa natural endowment, howeveonversioninto reserves as well as manufacturing
requires asset and endeavour. The production connection in the value sequence is linked 1
area revival elements and production expenditures, all of which have technological and
administrative aspects and the equinal®r the dispensation and transportation phases of
the chain.The mgjority of the time the market value of petroleum products together with
gas is supposed to be outthe control of NOCs Helfat & Winter (2011)observed that
because NOCs generaltpntrol expenditures and competence, thegpsequentlgenerate

immediatevalue.

It is estimatedhat upwards of ninety percent of novel chief power productiaii 2030

will appear fromemergingstates,the majority of whose power divisions afdOCs
(Escobar Vredenburg, 2011)Therefore, it is critical to recognize the elements that impel
the degree of differencea mo n g N&f@madnce The academic work oNOCs is
restricted becauste majority of such researcts subjective and centred upon individual
records. Few of the more methodical investigatibave been designed to understand the
effectiveness and outline of asset in aigjanizationsOne of the issues in examining oll
enterprises is that majority of the companies have a range of undertakingsdigenous
and commercial consequentlythey do not function as companies aimed at profit
maximization. Hudson et al (2001) stthat a range of nenommercial instructionare
loaded upon NOCs bgovernmert involving employment, community transpatitan and

a range of other duties that are not firmly connectetdiv central industrial functions.

For the understanding of the function of oil enterprises and their influence on petroleum
sector authority, it is essential to valtlee performance of dienterprises within the
background of their targets together with the key elements affettterg (CEE, 2007).

This studyconsequentlyelatesto the development of the scaffold for Giims operation
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together with their performance. The resalhd findngs obtained through this study will

be of great concern of diirms involving governments, global benefad@nd financing
enterprises, and international oil enterprises. The research draws upon academic literatur
examining performance, one emergimgld of study. Specifically, the academic material

on performance is disjointed and depends on a broad selection of other literatures, togethe
with performancemanagement as well as operations administration. This study chiefly
employs the performance ftetper with operations literatures, in addition to certain

publications of concern from the wide field of administration

3.5 The Conceptual Framework

For Kasperson et #1988),a conceptual framework is abotlte descriptive display of the
construction ofa study or principal scholarly preceptsuallyembedded irthe literature
review of that studyas a disconnected summarizatisereadVustenhaged Menichetti

(2012) define the construct of conceptual framework by stating that it is the collective
exhibition of theories as well as independent elucidation of notions together with theories.
However, for Den Hertog et al(2010) the structure of conceptual framework is
constructed by assuming scaffold as a means of relating every element of the researc
together wih investigator natureperception, and practices for literature as well as
hypothesis. However, this view is very close to the conceptual framework developed for
this research.

The preliminary conceptal research framework shown ingkre (38) is developed before

the conduction of the pilot study, whiadk elaborated upomater. However, the key
performance metrics as displayed in the conceptual framework came from the review of
the pertinent literature, which is explicigynd comprehensivelyigen in thischapter After

the literal introduction of the concept of literature review in this cha@arattempt is
made to cite and explain the model factors of this study. In fact, the conceptual framework
for this study is developed and digs outnfrdifferent factors, such as, asset management,
and others in order to observe the changing drivers of oil operations in developing
countries and their strategic importance and the associated evolution of operational

performance and metrics for NOCs.
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Figure 3.8: Preliminary conceptual research model

Table 3.2: Literature map of the preliminary conceptual research framework

Performance metrics

Studies

NOCs djectives

Mommer(2002), Boug2003), Victor(2007), PES[§2006), Energy Policy
(2009), CEH2007) Steveng2008) Tordo et al (2011)Wolf (2009)

Production growth

Steveng2008), CEH2007), Energy Policy2009) Victor (2007) Tordo et al
(2011) Ike & Lee (2014)

Reserves growth

Steveng2008), CEF2007), Energy Policy2009) Victor (2007) Tordo et al
(2011) (McPherson, 2003)

Exploration success rat

CEE(2007), Steveng2008) Energy Policy(2009) Victor (2007) Tordo et al
(2011) (McPherson2003),lke & Lee (2014)

Technology

Steveng2008), CEF2007), AFNaimi (2004), Alleyng(1980), PES2006)
Energy Policy(2009) Tordo et al (2011)Asghari,& Rakhshanikig2013)

Partnership

Steveng2008) Pedroni et al (2013CEE (2007) Tordo et a({2011) Pongsiri
(2004) Baird & Bismuth (1983)Ghandi& Lin (2014), Du & Vieira (2012)

Asset management

Stevenqg2008) Schuman & Brent (2005Bolton et al (2004)Aoudiaet al (2008)

There are different

Kasperson et g11988) the development of the conceptual framework can either be done

means for the presentation of the concegtatibld As stated by

descriptively or graphically in order to examine the principal factmmd construct

variables as well as to assume links amongst them. The c¢oacé&@amework for this

study is developed by employing both descripanel graphicaltechniquesso thata clear

picture about the selected research line will be developed for the facilitation of the‘readers
comprehensiomA framework can be simple, mtate, hypothetical, logical, suggestive and

casuallDen Hertog et al, 20)0However, for this research, the conceptual framework will

be kept elementary instead of developingldng complicated linesso thatnumerous

stakeholders can understand atilise it.
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This framework is developed on the basis of related literakeeping in viewthe
consistency and integration of each literary portion hired from the literature pertaining to
the subject with the devised aims and objectives of this rese&shstated by
Wustenhager& Menichetti (2012) empirical knowledge is weaved with previous theory
and study on the same topic. However, Madhavaram €20Q05) stressed that the
conceptual framework helps examises it is constructed ovex timespan wheila a

number of related constructs as well as correlations get more evident.

This conceptual framework covers the intellectual practices that lead the studiye
other hand, such activities are highlighted with the help of a careful as well as precise
appraisal of literature regarding the subject. Not only this but it also persuades and
involves reader into the research. As mentioned above, the conceptual structure is
constructedsimply rather thanin an intractable and manifold complekecause the

achevement of reliabilitys intrinsically difficult inconceptual structuse

The preliminary onceptual framework shown indure (3.8) was modifiedafter the pilot
study into the refined versiodisplayed in kgure (3.9). The changing process dtifie
conceotual framework is done after considering thsultsof the pilot study together with

the feedback obtained frorthe International Conference on Manufacturing Research
(ICMR2013 paper byNouara & DeCoste2013) The other elements that were added
afterthe incorporation oéxpertcomments and results obtained through the conference and
the pilot study were drilling, together with health, safety and environment $a€ioe of

the key reasons why drilling along with other factors were considered waacdth#hdt
results obtained in the pilot study revealed that both these factorauhafience orthe
performance ofO & G companies. In addition to this, other changes made to the
preliminary conceptual framework particularly as the result of feedbaecknebl from the
conference include the conversion of NOC
a precursor (alike to asset management) and variabl(egploration, technology,
producti on, reisle r v p dartard as ehmysddermeal as operational

activities.
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Figure 3.9: Conceptual framework

The constructs in this study were devised from the relevant literature and adapted to the
framework of oil operations in developing couasiiwhere required. The framework is
developed upon three basic construgiartnership use, partnership benefit and asset
management, which are further associated with oil company operations i.e. exploration,
drilling, production, reserves, technology amdiSE. The company operations are
responsible for internal and external performance outcomes, which leads to the
organiational objectives. The framework can be summarizedeasurces including
partnerships and asset management together with processdsmmekploration, drilling,
production, reserves, technology and H8d finally organizational output.

3.6 Construct Measures

The constructs in this study were develbdeom related literatures andafle (3.3) is

demonstratinghe construct measures scewr
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Table 3.3;: The construct measures source

Construct Source

Asset management Stevens (20085chuman & Brent (2005Bolton et al (2004)Aoudiaet al
(2008) Abu-Siada & Islam (2012)

Partnership Stevens (2008Redroni et al (2013 EE (2007), Tordo et a(2011) Pongsiri
(2004) Baird & Bismuth (1983)Ghandi & Lin (2014) Du & Vieira (2012)

Exploration and Stevens (2008), CEE (2007), Energy Policy (200®tor (2007) Tordo et al

production (2011) (McPherson, 2003)ke & Lee (2014)Olsgard & Gray1995) Devold,
(2013),Jaffe & Soligo (2007)Wolf (2009) Eller et all (2011)

Reserves Stevens (2008), CEE (2007), Energy Policy (2008ictor (2007) Tordo et al
(2011) Jaffe & Soligo (2007)Wolf (2009), Eller et all (2011YMcPherson,
2003),

Technology Stevens (2008), CEE (2007),-Naimi (2004), Alleyne (1980), PESD (2006)
Energy Policy (2009)Tordo et al (2011)Asghari,& Rakhshanikia (2013)

Health, safety and Boue (2003)Stevens (2008), CEE (200Thrdo et al (2011)Colborn ¢ al

environment (2011),Gordon (1998),

Performance outcomes| Al-Obaidan &Scully (1991) Stevens (2008PESD (2006)Hartley (2009),
Victor (2007) ,Oke & Kareem (2013)Tordo et al (2011 )Eller et all (2011)
Jaffe & Soligo (2007)lke & Lee (2014)Wolf (2008) ECC (2007), Wolf &
Pollitt (2008),van der Lindg,2000),Hartley & Medlock (2013)

3.6.1 Asset management

Bolton et al(2004)statedthat the management of assietthe contemporary industrial age

is the stimulus for optimizedturnoverby making use ofssets to utmost possible way
consideringall assets required for manufacture and allocation of commodities as well as
services. This is the reason why the management of asset is not related only with
dimension of assets as well as channels but alsoiexannformation and rapidly making
production decisions centred on gathered ¢{aba-Siada& Islam, 2012).The worsening

of the status of plants amdnsequently theperformance with the passage of time because

of wear from numerous elemerggerts anegative influencen manufacturingorocesses
andassociate@xpendituregSuraji et al, 2001). However, Schum&rBrent (2005)found

that asset management plans or scheoaescounteracthis influence by methodidal
scrutirizing tools to stay away fromnintentional manufacturing downtime as well as to
decrease operational expenditures by maximizing protection setting up, which means the
main advantages of an asset management policy are enhanced asset accessibility as well
performance together with timized process and protection efficiency.

One of the asset management solutions is asset optimization offering asset scrutiny
announcement and preservation workflow maximization of mechanization tools,
communications, field machines, electrical toold -related wealth together with
production courseareall instantaneouf_ocatelli, 2006) Conversely, AbtSiada& Islam

(2012) state that asset optimization is a software network that is developed to collect
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information from several channels of the pland @arry it into framework of the asset and

if upon examination of the data, situations are examined and in case of any deprivation
remedies are suggested, which means an error report is produced and later transported
staff equipped to carry out that tda Asset optimizatiorcentes into two significant
features of the asset managemesrthanced asset accessibility and presentation and
optimized operations alongside maintenance efficie®uraji et al, 2001).Asset

management of oil companies is showifrigure (3.10).

Oil
operations

Exploration A

Drilling B

N HI1A, H1B, H1C, HID, HI1E, H3F Production C
Asset

Management 1

Reserves D

Technology E

HSE F

Figure 3.10: Hypotheses related to asset management

Bolton et al(2004)argue that in case of the implementation of an asset management policy
it is significant to chiefly deem the assets that function a decisive part to the otarinta

and the protection of the plant, which is true particularly for th& G sector which is
greatly synchronized and possilalecidentshave a bigger influence in the setting and to
human targets. However, Schum&n Brent (2005) pointed out anotherigsificant
constituent that should be deemed is the procedure histarach logs all information

that alarns an asset throughout a long time span, whsclater employed for statistt
examination of the performance and preservation of assets andi@ddsto construct an

outline for the asset. Therefore, it is hypothesised that

H1A. Asset management positively influences the oil exploration.
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H1B. Asset management positively influences the oil drilling.

H1C. Asset management positively influencesihgoduction.

H1D. Asset management positively influences the oil reserves.

H1E. Asset management positively influences the oil technology.

H1F. Asset management positively influences the oil health, safety and environment.

3.6.2 Partnership

Investing h associate abilities, knowledgeand capability have to be extremely valued in

the corporatior(Pongsiri, 2004). This unlockesstate of mind plus strength of facilitation
produeng chances to formand improve relationships fdvoth parties. In this sétg,
partners can more efficiently mirror equally developmental gains and &saisi& Son,

2009). Administration activities and channels are needed to att@janizationaltargets

and harmonize the future of the partnergiipdroni et al, 2013). Sing partnership is not
possible without welbuilt communication channel§Sodhi & Son, 2009). Effectual
communication at all stages in the corporation as well as in partner companies, distribution

andsharingknowledge and data requiredPongsiri, 2004)

The possible partners contribute in a crdsssion association because they are linked to
the society and are capable of constructing networks that can generatertorapility
(Pedroni et al, 2013). They are ambassadors of community issues. Forthethis kind

of crossdivision partnership offers oil companies more coumiige associations and
offers the other companiasore grassroots link§Pongsiri, 2004). One more gain for
governmental organizations is the constructive public opinion comgethé concern and
obligation to the society and its progréSedhi& Son, 2009). These companies also gain
from being capable of being contributing in society expansion without coping with

political plus authorized directives, perraitd otheissues.

Chan et al(2010)observedhat any kind of partnership for a commerce reason evidently
needs an agreement, or a minimafrsufficient assurance by different parties to embrace
accountabilities for sharing of threats and in order to envelop the failuréeeadthority
to allot the turnovers or the common gains between the parties. However, P@oggslji

identifiedthat possible issues in functioning by mean of pupticate partnerships take in
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divergences in beliefs as well as uneven authority asrdisents in the communal and
private divisions stay diverse in numerous significant aspects. The private division
emphasizes the conception of cash streams as private monetary funds will merely be put i
when the venture offers a logical incomand the casbenefitanalysis validates
investmentwhereas the public division has manifold objectives that connect to the search
of the public centred target€Cheng & Carrillo, 2012). The most general kind of
contractual agreemenh O & G is the productiorsharirg contract wherdoy mineral
reserves are possessed by the country, whiche®iohan overseas corporation as a
freelancer to offer technological as well as fiscal services for examination as well as
development activities. However, the foreign corporatienerally presumes the whole
exploration expenditure risk, and gets a particular part of creation as a recompense for it:

preliminary venture, working expenditurasd the work donéPongsiri, 2004).

According to Du & Vieira (2012), the productiosharing agreemest are broadly
employed in emerging as well as intermediary economies as they are aligned with
administrative objectives to be extra practical as well as indulge in administrating the
petroleum reserves. However, Chan ef28110) state that thmost frequent arrangement

of driving forces in a productiesharing agreement is a host regime, or one of its
authoritative powers, for instanttee NOC, and an international oil corporation which can

be an independent company or a combined project ociatisa. Contrarily, Cheng

Carrillo (2012) highlighted that the productioisharing contract normally needs the
development of a corporation amid the communal as well as private divisions to supervise
functions along with participation in judgments periag to production phases alongside

accounting activities. Oil company partnership is showkigare (3.11).
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Figure 3.11: Hypotheses related to partnership us& benefit

Du & Vieira (2012) discussed that the intend of the corporation activity is to guarantee that
both groups take diverse potencies to the association to employ idengisied/as of
energy inan efficient manner, particularly in terms of casd, in weltbuilt and dynamic
incorporationsboth groups gain from collaboratiowhereas the principal target of an
international oil company being a private unit is optimizatioretdinns while the national

oil company of the host state is mostly interested in optimization of financial values of the

owned reserves. Therefore, it is hypothesised that

H2A. Partnership use positively influences the oil exploration.

H2B. Partnership se positively influences the oil drilling.

H2C. Partnership use positively influences the oil production.

H2D. Partnership use positively influences the oil reserves.

H2E. Partnership use positively influences the oil technology.

H2F. Partnership use posrely influences the oil health, safety and environment.

H3A. Partnership benefit positively influences the oil exploration.
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H3B. Partnership benefit positively influences the oil drilling.

H3C. Partnership benefit positively influences the oil production.

H3D. Partnership benefit positively influences the oil reserves.

H3E. Partnership benefit positively influences the oil technology.

H3F. Partnership benefit positively influences the oil health, safety and environment.

3.6.3 Exploration and production

Exploration and Production policies in the & G sector encompasses choices over
exploration of possible oilfields, expansion of novel oilfields, crude oil creation amounts
together with oil profits shares. According to Stev&08), the rationale of explation

action is to recognize commercially practical reserves of petroleum. However, the states
essential for these reserves to have amassed are multifaceted and chiefly based on earli
ecological recorsl together with current ecological structures as vesllarrangements
whereas for the deposits to come about, specific amalgamations of probable channe
together with reservoir rocks as well as immigration trails and ensnare arrangements are

required(Ramirez, 2014).

The value chain begins with the recagm of appropriate areas to carry @axploration

for O & G (McPherson, 2003). However, after early discovery, oil fields are examined,
developedand shaped. These actions are usually known as exploration and production or
upstream petroleum(lke & Lee, 214). Oilfield services involve a variety of
supplementary services in the exploration and production course, for example ecological a:
well as geophysical reviews and examination, drilling, tools supplybusiness schemes
(Ramirez, 2014). The fundamehtonnection is knowledge of the subsistence of these
channels, which needs discovery and matuahd is a fundamental portion of examining

the degree of the channel b&Séevens, 2008).

Undoubtedly,the search for such reservoirs as well as guessiagptbbability oftheir
petroleum sources is a theoretically multipart procedure wanting the employment of a
variety of methods, which involve profound asHdallow seismic reviews, low drilling
together with coring, aergravity reviews as well as searchiagd assessment drilling
(Olsgard& Gray, 1995). Ike& Lee (2014)discussthat wide parts of the land have been
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spotted ahaving O & Gpotential with the likelihoodof reserves of petroleugented on
a wideranging ecological perceptivbut mapping pratices as well as seismic revieare

necessary to comprehesadbterranean geology.

Stevens (2008) discusses that aemagnetic together with significance reviews are
functional in explaining wideanging arrangemeife.g.sedimentary rocRsn addition b
highlighting parts likelyto containpetroleum. On the other hand, McPherg@003)
identified that parts of probable concern are under extra geophysical research work, which
may include reunderstanding ohand seismic information or implementing newiesvs.
According to Ramirez2014), the only trustworthy method to decide if the recognized
configurations have hydrocarbons is to pierce into tHeswever, the choice to drill is not
done exclusively on ecological views while government prerequisitemdial elements,
(e.g.drilling andtransportation expendituresc) together with technological viability are
all variables that are considered while decision makKiinge eplorationand production
process is shown iRigure (3.12).
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Figure 3.12 Hypotheses related to exploratior& production
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Olsgard& Gray(1995) argue that the marked arrangements and locations to be drilled are
detected chiefly from the explanation of seismic review data&lkee (2014)expain that

the character and expenditure of the well to be drilled talks about particular objectives
whereas the secondary goal for a primary exploration well in a part is to determine if the
constitution spotted have petroleum reservoirs or not. Howeterei$s(2008) states that

the more intricate are the objectives/goals the longer time the well may have and the bigge
the array of checks to be carried out because the objectives identify the data to be collecte
througlout the drilling process togetherit well records as well as probable well chgck

and if the wellis blockedit may bediscarded upon closing of the plan or postponed for re
entrance afterward. According to Ramir@014), the well plan and map is subject to

outside appraisal as well asdorsement. Therefore, it is hypothesised that
HA4. Exploration positively influences the internal performance outcome.
HC4. Production positively influences the internal performance outcome.
HAS. Exploration positively influences the external perforoeamutcome.

HCS5. Production positively influences the external performance outcome.

3.6.4 Drilling

The purpose of a drilling activity isxtractingthe improvable reserves from the growad
efficiently as possible. fe amount of wells as well as sites wéie they are drilleds

based on the dimension as well as character of the basin. According to&iatimad
(2002), enlargement wells are frequently drilled over time span while both the sequential
as well as areal spacing of the wells are based orottiecparacteristics as well as ground
economics. The are three main types of wells used in the oil extraction lifetime, namely
creation wells, insertion wells and dumping wellist these structures may change purpose

over their operational lif€Olsgard& Gray, 1995).

Jin & Jorion(2006)arguethat drilling is like discovery and assessment drilling because the
plane positions of wells are usually based on the major production aihitg directional
drilling practices are employed to way in the dieefsactions of the basin. However, the
drill flament integrates assemblies to load and ward off the drill bit to the preferred
position from perpendiculawhile radiographic tools are integrated in the filament to pass
on to the outside data on site gmuint of divergence of the drill bit together with porosity

60



as well as thickness of the developments for the reason that the frictional coefficient goes
up with the angle of divergenemd drills, such aget bit drills employed instead of rotary
drills (Daan et al, 1994 he dilling process igllustratedin Figure (3.13).
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Firm Size
Scope of Operation
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Drilling B

External
Performance
Outcomes 5

b

Figure 3.13: Hypotheses related to drilling

However, Ramire£2014)foundthat in the places where it is not in principle practieabl

drill to the marked positiorof chief ability, enlargement wellsnay be usefulperhaps
drilled at different outpost site§o decrease track and optimize the employmerthef
network, deviated drilling methods are atsaployed On the other handp tessen holdup
between the fitting of the chief facility as well as beginning of making, some enlargement
wells, perhaps predrilled from a portable rig and momentarily postponey be
implementedMottu & Ahmad, 2002). Therefore, it is hypothesised:that

HB4. Drilling positively influences the internal performance outcome.
HB5. Drilling positively influences the external performance outcome.

3.6.5 Reserves

Stevenq2008) identifiedthat the reserves are the gifts of natine requiresearching and

dewelopment. A number of research studiesNDC performance employ reserves in
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factors of the calculation, for instance petroleum resetugsthis is only instructive where
petroleum reserves are found in place and are developedddidy consumption
(McPherson, 2003). Therefore, Schum&rBrent (2005) state that the reservesganized

by an international oil companies are in certain weflect attempts on the behalf of the
international oil companies, whiateproducegerformance. Conversely,avi der Line
(2000) revealsthat for numerous national oil corporations, reserve digits are based on
estimations of the oil on site and merely mirror arithmetical extrapolation instead of any
attempt per sethusthey should not be employed as section of a perforemappraisal.
Steveng2008) discussethat production has numerous links, and every link in the chain is
supposed to affix value to the preliminary gift of the reserves. eservepattern of oil

companies is shown fgure (3.14).
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Figure 3.14: Hypotheses related to reserves
Therefore, it is hypothesised that
HDA4. Reserves positively influences the internal performance outcome.

HD5. Reserves positively influences the external performance outcome.
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3.6.6 Techology

According to Flannery(1994), in the procedure of time and quick velocity of
transformation in technology, no corporation or state is capable of obtaining all required
technologies, so relocating from other corporation stats is inevitable. Kond (2001)
mentions that technology as the efficient component of production is composed of four
constituents namelytechno ware(i.e. equipmentand material too)s human warg(i.e.
intellect, experience, expertise, science, noygeitjo ware(i.e. facts pictures, brochures,
books and journa)sand organ waré.e. administration, networking, advertising, inclusion,
exploitatior). Tabatabaiaf2001)pointedthat these four wares cause natural reserves and
commodities be changed to unpreserved or captahmodities as well as services

without them conversion is not achievable.

The influence othe O & Gindustryon the internationalinancial system, strategy and
expansion of otproducing states is substantidle to thefunction of oilconnected
techrologies in emerging states and growing retuamsithe threat of no oil prospextor
oil-producing states. However, Asgh#&i Rakhshanikia(2013) statethat regardless of
dependence of such states on oil production, there is adsgepancy amonthemand

oil companies froman income perspective. The engineering capacity together with well
built technical network is the basis for big oil companiaswever, there are two
techniques for advancement of technolodiyst endogenous advancement employing
interior reserves and research and developnvemte the second technology empfoy
exterior reserves from aaitlecompaniegKingsley et al, 1996)The technology pattern of

the oil companies is given Figure(3.15).
Therefore, it is hypothesised that
HE4. Technology positively influences the internal performance outcome.

HES. Technology positively influences the external performance outcome.

63



Ownership
Firm Size
Scope of Operation
Firm Objectives

Internal
Performance
Outcomes 4

Technology E

External
Performance
Outcomes 5

Figure 3.15: Hypotheses related to technology

3.6.7 Health and safety environmen({HSE)

The UK Division of the Health and Safety Executive explained asset reliability as the
aptitude of an asset to execute its requisite purpogseetty as well as proficiently by
shielding health, safety as well as the environmestich guarantees that individuals,
strategies processand reserves operation will carry ouand facilitate appropriate health

and safety (H & S) safeguards andpestionson request over the lifespan thfe asset
(Colborn et al, 2011). However, Clark2006) points out that safetyitical protection is

the examination, analysis and protection attempts applicable to guarantee that securit
constituents stay in goazbndition and keep on satisfying outlined performance measures,
which is fundamental to effectual and continuing asset reliability as well as key risk
management as the result of which failure to finish such protection may negotiate asse!

reliability.
Incident risk of exploration and production operations

Explorationand poduction companies administer a compound collection of threats starting
from slight incidents to main occurren¢esich agyrave independent injuries, important

ecological harm or conderable fiscal influencéColborn et al, 2011). However, such
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companies are often confronted withe challengeof lessemg the probability of such
occurrencegClarke, 2006)Over the past few decades, considerable enhancements in the
industryhave resuled from the adoption dfost Time Injury Frequencf{LTIF) andTotal
Recordable Incident Rat€¢$RIR), which testifyto the gains of a methodical approach to
hazard supervision in presence of close connections amid risks and (&facisn, 1998).

A genenl recurrent improvement administration structure may be employed, but extra
industrial abilities together with capabilities are required to administer chief incident perils.
It is significant to recognize that the purpose of appropriate tools technologiaaures is

not an adequate condition for the deterrence of main events.
Human factors

Human mistake are amain element irthe majority of negative H & Sincidents and in

order to decrease the likelihood for mistakesnan factors ara necessary eleme of

asset reliabilitGordon, 1998 The most complicated abilities arelnerabilityto loss of
reliability due to erroneous activities and even inappropriate maintenance or
discouragement to peoptkie to irmppropriate conceraboutthe human capitglColborn

et al, 2011). Scheming facilities, job procedures and duties to appropriately speak to humar
elements can add considerably to the general consistency and reliability of the asset
involving the capability to physically start revival if other olotta fail.

Environment risk

O & G discovery along with production activities have fiaential fora number of
influences on the atmospheralthough obviously the main implication of O & G for the
climate due to secondary consumption (in power generadioth vehicular engine
combustion) is of much greater magnitudéarke (2006) revealedthat the primary
influencesof O & G arebased on the phase of the procedure, the mass and intricacy of the
scheme, the character and understanding of the adjaceng satil the efficiency of

preparation, pollution deterrence, improvemamtcontrol practices.

The business has been practical in the expansion of administration structures, operatione
activities along with engineering skills aimed at maximization ofremvnental influence,
and this has considerably decreased the quantity of environmental events, for example

inventive skill adopted by Malaysian Mobil and Shell, and different environmental security
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plans executed by Chevron in Papua New Guinea, and marg/(@olborn et al, 2011).
Various kinds of likely impactsan affect théhuman, communal, economic, atmospheric,
marine, and bisphers (Gordon, 1998)The tealth safety and environment pattern ©f

& G companiess shown inFigure (3.16).
Therefore, tiis hypothesised that
HF4. HSE positively influences the internal performance outcome.

HF5. HSE positively influences the external performance outcome.
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Figure 3.16:. Hypotheses related to HSE

3.6.8 Firm performance

Van der Lindg2000)claimedthat both academic as well as practical literatsitsable to
offer decisive proobf whetherpublic or private rights are essentiallyttee in encouraging
economic effectivenessaand whether privatization is a suitable instrument to develop
organizational performance as well as effectiveness. Howtheemajority of academics
foundthat in the circumstances of aggressive markets asaw¢iie dearth of other market
malfunctions private organizatims areinclined to be more competent as well as numst
efficient compared tostateowned organizatios for the reason that such restrictive
circumstances seldom exist in actua(ityolf & Pdlitt, 2008).
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Al-Obaidan and Scully(1991) argued that despite the significance of national oll
companies in the petroleum market, vdey writers have assessed the comparative
effectiveness of national oil companida this regard, AlObaidan and Scullyf1991)
employed figures for forty four organizations in 1981 to develop a production boundary
usingdeterministic alongside stochastic techniques particularly to evaluate the capacity of
organizations to employ assets together with workers to generatacpom, wherby

output was elucidated as income earned or the amount of crude oil generated as well a
processedThey concluded thatNOCs are merely63-65% ascompetent in producing

revenueas private enterprises

Market value shows what shareholderssider an openly traded organization value. In
order to calculate market value the quantity of remaining shares of an organization is
multiplied by the existing market price of a single share. However, it is associated with the
assets, manufacture and fissaow of the company, and characteristically balances with
the size of the organizatiqiwolf & Pollitt, 2008). Market value is a defective gauge for
calculating performance for the reason that a great number of N@@gularly in the
Middle East do rot publicly disclose key datghl-Obaidan and Scully, 1991). Certainly,

the biggest oil producers in the world are unlisted NOCs. The performance measures
explanationsre listed in th&able(3.4).

Table 3.4: Performance measureexplanations

Measure Explanations

Asset management The use of asset management in oil operations

Partnerships Using partners in the compani ¢

Exploration succesate Number of successful exploration wells/totapkration wells (ability
to replace reserves)

Drilling success rate Number of successful development wells/total development wells
(ability to produce reserves)

Production growth The growth in production in the current period comparing to prior
period

Reserves growth The growth in reserves in the current period comparing to prior per|

Technology upgrades research and development /technology upgrades investment

Health, safety and environment | How well implemented the health and safety / developetegies for
clean hydrocarbon and emissions reduction

Source ECC (2007) Steven(2008

The performance of state oil organizasos of interestbecause thegovern established
reserves alongside crude oil exportation into the global oil marketplacensiance,
seventyseven percent oil reserves were controlled by state oil organization, while ten

percentis controlled by nonstate organizationgnd seven percent by joint venture
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companies in 2005Jaffe & Soligo, 2007) Considering thelarge share of site oil
organizatios, it is evident that stoppage has grave implications for prices of oil and
international power market@\l-Obaidan and Scully, 1991Thus the key indicators of

N O C performance areffectiveness and operational and fiscal measures.

Performancein economics is defined as production function whgrenaterial inputs
produce the utmost material outpconomic andresourceallocaton efficiency are the
two key considerations in this regaiiconomic effectiveness is associated with dyinam
effectiveness, which implies functioning the lowest costwhereas allocate effectiveness
governs resource deployment (including hum&gwever, decoding these constructs into
any kind of performance dimension for oil organizasios highly complex (Stevens,
2008)

A generally employed gauge of effectiveness in oil organizai®ts usethe declaration
of commercial goals. Performance tsen gauged againstvhether the organization
achieved suclgoalsrelative to time frames anfinandal investmehn These targets can
vary from functional goals(for example pertaining to manufactuing and reserve
substitution to fiscal goals suchas incomesn funds and ecological goatenneced to

decreamg carbon dioxide releases and other ecological gaiwgef & Pollitt, 2008).

Operational gauges of performance involve material and fiscal gauges and can be
employed to deem the expansion of the company. Gengphlgical gauges ammployed

to assay production stages in reserves thedupstream. Accountanusually employ a
number of fiscal ratios i.e. leverage ratios, profitability and mar&kte ratios to review

the organizational performance derived from the yearly versions of these organizations.
Revenue is the simplegaugeof fiscal performance. Meover, reserves and manufacture

allocations are gauges for dimens{@bevens, 2008; Tordo et al, 2011; Victor, 2007).
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3.7 Chapter Summary

This chaptehasdevelopedhe structureof the conceptual framework for this research in
detail by explainingifferent operations of oil companies. The conceptual framework is
based on three componente. resources, which apartnership and asset management
and processes, which are exploration, drilling, production, reserves, technology and HSE
(processes)The last constituent is output, whiclomprisesorganizational performance

This chapter also includes all the hypothesis development in the proposed model which

will be tested in Chapter Six to check whether these hypotheses are supported or not.
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CHAPTER 4: RESEARCH METHODOLOGY

4.1 Introduction

The methodology refers to the overall approach used for the research process. Thi
involves theoreticaposition that underpins a research design and methods used in the
research strategy to answer the questi@rsthe othehand, methods refer to actions and
techniques that are used for datelysis (Saunders et al, 2008he research strategy and
method clearly influenceprocess design and data collection. The choice of research
method is important because it determindsbdity of researchand the ultimate value of

the conclusions of the studylherefore, it isfundamentallyimportant to choosen
appropriate research meth(gbollis & Hussey2003).

This chapter reviewdifferent research approaches and procetssesgain and justify the
chosen methods used in thissearch. The discussion cavelifferent research methods

that are used in relevant studies. The chapter also discusses the design of researt
instrument, strategy, sample selection, pilot testing and otimeepts.

In order to conduct a successful study, it is important for researcher to develop a plan anc
schedule of actities that need to be performethis allows the researcher to perform
different activities withinthe time and budgety limitations & the research project in
order to achieve the study aims

4.2 Research Paradigms

A researchparadigm can be defined as a perspective that is held by a community of
researcherbased on shared assumptions, valaed practicesCollis & Hussey(2009)
obseved that it is essentiallg philosophical framgork descriling the means to carry out
research based on assumptions of the w(olttology) and the nature of knowledge
(epistemology) A paradigm offers a basic structure underlying a system that comanises
accepted set of theories, methasl ways of definingnd interpretingdata (Glenn &
Bowen, 2009%.

Taylor, Kermode& Roberts(2007) explained that a paradigm is a broaewriew. The

paradigm of a research discusses how a research is guided. Reswmadignps are

70



patterns of practices that regulate research with a particular dis@pliprovideresearch

frames and processes used for carrying out investigation

The paradigms that are commonly used in research include positivist, internetive
critical social theory. In quantitative research, positivist paradigm is used. The positivist
paradigm is based on the philosophy of logical positiyisnolving the use of rigid rules

and measurement. Another research paradigm is realdnch has element®f both
positivism and constructivism. The difference between realism and positivism is that
positivism is only concerned with single realityhile realism is concerned with multiple

perceptions of realitfSaunders et a2009).

4.2.1 Positivism versusnterpretivism

Positivism and Interpretivism are two most distinguished research paradigms within social
sciencegBlumberg et al, 2008Collis & Hussey, 2009)Positivism is adopted fronthe
natural science andis mainly related to the inspection of tessential patterns and
associations in social life in order to determine their nature or condBiaikie, 2000).
Furthermore, positivism is associated with very organized quantitative methods like
experiments and questionnaire survéat yield numerial data; it is a blunt perspective

for analysing complex and deep interpersonal phenomena

On the other hand, interpretivism believes that applying research principles adopted from
natural scienceannot yield a deep understandingtioé social world thus a different
research philosophy is required for social scien®@smberg et al, 2008Collins &
Hussey, 2009). Statistical patterns or correlations cannot be understood on their own.
Therefore, it is necessary to make know what meaning pettaleh tother actions and
experiences and how they construct their realitresddition, the interpretive approach is
associated with qualitative methods that are not organized. The interpretive approach is
also |Iinked with part i mcdeghametvieWw¢Blakie2@00)v at i

According to Saunders et @007), there are two research paradigms including positivism
and interpretivism. The positivism approach is based on the identification of key patterns
associated with a phenomenon. It isasated with confirmatory research that attempts to
confirm relationship between variables. Positivist approach is associated with structured
approaches and involves the use of questionnaires, suamdysxperiments. On the other

side, the interpretivismapproach is based on the establishing the meanings that are
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assigned by people to different actions that result in certain patterns. The interpretivist
approach is associated with exploratory research and identifies relationships betweer
factors. This apmwach is recognized as being unstructured and is based-adeptim

interviews.
Table(4.1) summarises the differences between the research paradigms.

Table 4.1: Research paradigm

Positivism Interpretivism

Reality is objective and separate from the researc| Reality is subjective and inseparable from the
researcher

Knowledge is based on observable facts outside ¢ Knowledge is determined by people rather than

the human nmid by objectives external factors

Uses large samples Uses small samples

Theory testing Theory generation

Statistical analysis Observation of individ
phenomenon

Deductive approach Inductive approach

Adopted fromBrymané& Bell (2007, Collis & Hussey(2009 58), Creswell(2009),
Hussey& Hussey(1997 54), Saunders, Lewi& Thornhill (2007 102).

Positivism is mainly associated with confirmatory reseawdtich identifies prespedfied
association between different factors. This approach is largely used in quantitative studies
and involves the use of highly structured research methodsasuciuestionnaireand
experimentsOn the other hand, interpretivisangues that it is imporant to assign values

to results. It is not possible to comprehend results through correlations alone.
Interpretivism is hence associated with exploratory metloddesearchSaunders et al,
2007).

4.2.2Deductive versus inductive

Research is categorizeémending on whether to its logical move from general to specific
or viceversa(Myedaand, 2012). Deductive method involves moving ftbmgeneral to
the specific. This research method involves a conceptual and theoretical structure

elaboratedindtested ly verifiable observationfCollis & Hussey, 2009).

On the other hand, inductive research is referred to as movingtfr®specific tothe
general. Inductive research involves theory developed fobiservations ofempirical
reality (Collis & Hussey 2009)
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Table 4.2: Major differences between deductive and inductive approaches

Deductive Inductive
Scientific principles Understanding of the meanings humans attach to eve
From theory to data In-depth knowlege of the topic
Quantitative data collection Qualitative data collection
Highly structured approach More flexible structure

Adapted from Saunders et(@009Q 127).

In deductive approach, a conceptual stance is developed before empirical investigation
This approach involves conceptualization and theory testing in different situations.
Deductive approach is associated wathsitivis research. This approach is mostly used in
guantitative methaglof research. It also involves statistical testindghgboheses through

the selection of samples on a random bg&asinders et a009.

Inductive approach involves the study of relationships between theory and research.
Theory, in inductive research, is generated from the research. Inductive research involve:
the use of research data to develop theory. The inductive process of research is largely use
in qualitative research. Inductive research method is used in order to reflect current anc

past experiencgdlargaret, 2008).

4.3 Research Methods

Informationcorveyed innumericalform is quantitative. The focus of quantitative research

is on measurement and analysis of variables and identification of causal relasonship
between variableby empirically testing a priori hypothes@3enzin & Lincoln, 2000).
Convesely, qualitative research n v e s t i g a tindesstarglisgofgppheacmea, and
allows findings to emerge from the data gathefBde important distinction between
qualitative and quantitative research is that qualitative research is based on pesspective
and actions of subjects while quantitative research focuses on the ideas of res@archers

testing preconceived theoretical hypothe¢g&®mundet al, 2012)

4.3.1 Qualitativemethods

Qualitative research method can be defined in terms of resdeatdges thaemphasize
words rather than quantification. Qualitative research consists of an array of techniques
that describe, decodend translate da{&ollis & Hussey, 2009).
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Qualitative research methods have been used extensively in reseguaing adeeper
understanding of researgghenomenaMoreover, the use of qualitative research offers
subjective evaluation of a topic. Qualitative research method can capture the words

communicated by peop(€reswel] 2003).
Interviews

Rubin& Rubin(2011)state that interviews are one of the widely ammstcommonly used
techniques of collecting primary data directly from the squticenthis datafacilitates
researchers to examine the facts profoundly to expose new evidences, reveal new aspec
of a concen, precise and comprehensive data that are depend on individual experience.
However, Collins et a{2003) held that it is mainly appropriate for a research aimed at
investigating opinions and credence of certain gsafpeople regarding a specific matte

or condition or to expand comprehension of tharticipans® views. According to Smith
(2005), an interview gives a very elastic technique of assembling big quantities of probable
data concerning a broad range of topics. RoW&&i2) mentioned that is either carried

out in person or by other contact channels, for example by telephone or via internet.
However, Hiebl (2014) statethat although several interviews focus on eeone
extraction of data, it may also be completed with a cluster of peapieh can give
resourceful channels of examining analogous judgments from quite a lot of people. The
groupinterview, which is also known as focgsoup interview, is a principally practical

way of knowing experiences of certain group of people, for surgegpproaches and
judgments, and for attaining a variety of standpo{@sldwell & Atwal, 2005). The key
categorizations of interviews aséructuredunstructuredsemistructued andstandardised

opentendednterviews.

Undoubtedly the application of terviews is wide ranging for diverse reaso@sbich
(2012)revealthat interviews present a very bendable method of collecting big quantities of
information on the subject of a broad range of topics. However, K2éd4) pointed out

that an interviewer &s complete authority over the conversation in the interview and can
lead the conversation in any direction considering the releyaiheyefore, reaction
information can be handled numerically. On the other hand, Ra2(2) opind that a
structued inerview gives a reliable and methodical way to get hold of qualitative

information and facts.
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There are also some disadvantages associated with intervi@glli;ns et al (2003)
mentioned that the structuring and informatgathering procedures guaranteattthe
interview process is very tirrnsuming, with transcription being a particularly laborious
and difficult procedure However, Smith(2005) stated that the dependability and
soundness of thaaterview method is respected basedtbe quality of the nformation
obtaineddue tothe ability of the interviewer in cooperation with t{aata) value of the

interviewee
Case study

Case study method is preferred answeringhow and why questions. Case study is the
empirical inquiry that aims to investigateohenomenon in real lifscenariosThe method
involves holistic investigation of differenteal life events. The case study approach
involves the use of a variety of research methods for captorirtifaceted reality under
examination(Yin, 1994).

The ue of case study approach provides reliable and solid results. The approach alsc
provides indepth information and explanation of the topic however hard in case study

approach to produce pure results because observable affggtesen(Yin, 2003)
Simuhtion

Simulation is a technique used for the analysis of complex processes. The approach allow
researchers to analyse the artificial world. The focus of simulation methodwainif
questions. This method provides researchers with practical feedblagkdrawback of
simulation is that the real world issuemmot beexactly simulatedMoshirvaziri& Benli,

2008).

4.3.2 Quantitative methods

Quantitative research is associated with the use of induction techniques. It can be
considered a research stratebat emphasizes on the quantification of data. The main
strength of quantitative research is the control of data. The control is achieved through the
choice of sampling deign. The precision is achieved through reliable measurement
methods. The use of qu#ative research methods could lead towards the development of

different statements regarding causa(iéreswel| 2003).
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Questionnaires

Grbich (2012) pointedthat questionnaire is widely used data collection method while
conducting academic researchdiverse topics and subjects and it has been explained as a
prearranged list of queries which is generally -sethpletedby participants. Rubir&

Rubin (2011) emphasized that questionnaires are very broadly employed irstailge
analysis to gain opinianand inclinations of certain grosipf people. Fidle& Kleinknecht
(1977) stated that there are two main means to differentiate a giegyaphical datacan

help questionnaire method to identify research phenomena with reference to key
demographic makes such asage, education or professional experiences. Likewise,
guestionnaire is also structured either upon etsged question format or on opended
format. Closeendedquestionnairesestrictanswes to givenoptions(e.g. multiple choice,
often usng Likert scales), whileopenended questionnairenablesparticipantsto give

greater voice to their own thoughts and opini@tikmund et al, 2012).

Contrasting the closeended style and the opemd questionnaire style, the power of the
previous is tht they are swift to fill as well as examine, whereas the flaw is that
information gained may be extremely shall¢qidler & Kleinknecht, 1977). The second
permits the likelihood of asking detailed questions and attained unexpected standpoints or
a subjectbut the parallel flaw is that filling and examination can be complicated and time
taking. However, Grbic{2012) mentioned that closed questi@mften guide responses
with certain prearrangedesporses,thereforeclosed queries cam fact produce more
biased results than simp¥es/No optionsLikert scales offer the most nuanced form of
closeended questionnaire, giving respondents some degree of flexibility within a range of
responses, usually three, five or seven (stgongly agree, agree, neithegree nor
disagree, disagree, and strongly disagrébe respondents will be required to choose one
option showing the potency of conformity or divergence for the preliminary statement.
However, Rubin& Rubin (2011) statedthat another shape of closed quereeds
respondents to show the order of significance frolistaf qualities or assertions. For an
intricate closed ranking query, it is usually prudent to limit the figure of items to a

maximumof six.

The advantage of questionnaire is rigdatively low cost especially if administered in
person or by email (i.e. not by pas@ompared to other methods of data collection,

questionnaire islsoless time consumings the onus is on the respondent to complete and
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return it As a result of anonymity, pactpants cargive more clear and honessponses
(Stanton et al, 2005Yhe process of questionnaire design, data colleetmhdata analysis

is a challengebut the most common problems in questionnaire method are low response
rate if not administered ¢ato-face, and inappropriate responses that can cause
guestionnaires to be discarded (e. g. i f
throughout a questionnaire, the researcher will typically disregard this form due to invalid

responsejSaundes et al, 2009)

4.3.3 Mixed methods research

The mixed method approach is also used in different studies. This approach involves the
use of both quantitative and qualitative methods. The use of mixed research methodology
results in a stronger stud€reswdl & Clark, 2009; the utilization of both methods results

in increasing the validity of researdbecause each method counteracts the deficiencies of
the other, allowing the study to benefit from both approaches

The use of mixed research math@sultsin anin-depth overview of the topias well as
specific, quantifiable result®f most value to decision maker§he combination of
qualitative and quantitative methods results is considered to be a complementary toolkit.
The first benefit of mixed resedrenethodology is the increase in potential of the research
and the second benefit is the increased certainty and validity. The use of mixed researcl
method also allows researchers to get diverse data on the samdéHasuson et all,

2011).

According toCreswell (2009)mixed method is the third paradigm (in its own right), after

its constituentgjualitativeand quantitative method®Qualitative research process provides

a method for understanding and examining behaviours of individuals or groups tewards
social or human problem. The qualitative research involves emerging procedures anc
guestions. In qualitative research datealyss is inductively constructed from specific to
general themegCreswell, 2009). Quantitative research inspects the relatpihgtween
variables and offers method for testing objective theories. In quantitative resistecis

analysed by using statistical procedui@szswell, 2009).
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Table 4.3: Summary of major differences between qualitative and quantitative

research
Quantitative Research Qualitative Research
Deductive approach, testing of theory Inductive approach, generation of theory.
Associated more with scientific research Not viewed as scientific

Confirm or reject hyptheses about phenomena Explore new phenomena

Use highly structured methods such questionnairg Use semistructured methods such asdepth

experimentsand structured observation interviews, focus groups, and participant observat
Larger sample sizand uses statistical analysis Smaller sample size

Closed questions format Openended questions format

Numerical data formgpbtained by assigning Textual data formafobtained from audiotapes,
numerical values to responses) videotapes, and field notes)

Participant responses do not influence or determir Participant responses affect how and which quest
how and which questions researchers ask next researchers ask next

Study design is subject to statistical assumptions { Data collectiorand research questions are adjuste
conditions according to what is learned

Adopted from Mors& Mitcham (2002, Payne& Payne(2004), Bryman& Bell (2007,
Creswell(2009 4), Bernard(1995, Brymané& Bell (2011), Spratt et a(2004)

4.4 CrossSectional Versus Longtudinal Research

Longitudinal research is one in which data is gathered during diffpexiods from same
population it studies the relationship between different factors. Gsestonal research
design is one in which there is no time dimension. Thithod relies on existing
differences rather than changes after different interventions. The groups are selected i
cross sectional studies on the basis of existing differences. The use efentigsal study

offers a clear snapshot of results. The foofixrosssectional research is on drawing
inferences from differences between people. On the other side, longitudinal design focuse:
on repeated observations. The longitudinal research allows researchers to track changes
participants over a period oite. Therefore, the difference between longitudinal and
crosssectional research is that the former involves multiple observations over extended

time period but the latter involves observations at one tiBhanberg et al, 2008).

4.5 Research Approaches whin Performance Management

The choice of the research method is critical in conducting a study. Performance
management is a significant area of reseanttere different approaches are used.
McKenna et al2011) argued that performance management is ablstted elemeanof

any organizational system atite diversity in performance management could contribute

towards a sophisticated research approach.
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The performance management reseaapproaches is often in context base such as:
experiments,questionnaes case studiesand interviews(Neely, 2007 PMA, 2012
Pradhan & Chaudhury, 20LZ~urther, n performance management research, experiment
methods are used to study the link or association between variables. Experiments are use
in performance measurenteresearch in order to answer how and why questions. The
survey questionnairenethod is used for testing a predefined hypothesis. The survey
guestionnairemethod is used for answeringho, what where andhow manyguestions
(Pradhan & Chaudhury, 201Rleely, 20079. The surveyguestionnairemethod could be
applied to a large population. It is an economical way of using knowl&tgaton et al,

2005) The case stydmethod is used for studying phenomenadetail. It is used to

evaluate the performance nagement process of an organizatibrarco& Umit, 2006).

Neely (2007 discussed that innovation could be measured through different methods,
some methods involve the use of qualitative techniques such as expert discussions G
interviews. The other methodavolve quantitative measurements. The conference of
performance measurement association has also presented important arguments, Accordir
to the Performance Measurement Association conferéAb#A, 2012), the dominant
approaches used for performance measent includesurveyquestionnaires, interviews

and case studies.

Performance measurement systems are used in organizations in order to gather data ft
implementing strategies. This allows organizations to achieve key goals and aims.
According to Myeda& Pitt (2012) performance measurement system is an effective tool
used for the purpose of performance monitoring. The tool is used in most industries arounc
the world. Gaeti et g2012) conducted a study to determine the connection between firm
strategy ad performance. The study was conducted by gathering data from 68
manufacturing companies. Data was quantitatively gathered and analysed through

statistical techniques.

Another study was conducted by Myedag2@12) in Malaysia to study performance
measurment system in facilities management practitioners. This study was based on the

guantitative method and involved the use of survey questionnaire.

In the UK the governmentcontinues to conduct or sponsor research into the performance
of the police(Berry, 209; Flanagan, 2008)rhe British Crime SurveyBCS) has been in
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use since 1982 as research towmasuring the performance of public servi@@antor&
Lynch, 2000).

Abdullah (2012) argued that using the surveys in measuring the performance in higher
eduation have developed and matured. On the other side, Peklstinen(2012) studied
performance measurement in the financial services sector using quantitative methoo
(N=300) and provided guidelines for financial services providers on how to provide

facilit i es t hat support consumer s i nvest men:

Petr et al(2012) examined the quality of performance measurement and management
systems as well as rewards systems of the biggest Czech companies usindiDO e
survey questionnaires whereas W/aal and Coung¢P009) studied the main problems that

can be met during the implementation and use of a B&I®) a survey of 31 experts in

performance management.

Neely (2007 measured the innovation performance quantitatively using a survey of 100
biotechnology companieand regression analysis is udeto test the hypotheses. The
structured survey was also used by Parthia@oh (2011) for performance management
of manufacturing industriesand their study provided a way to identify the current

performance of an organizan and a methodology for further improvement.

In the performance measurement literature using a suprestionnairanethod isa well-
establishedapproach.Bourne et al(2003) stated that the performance measurement
questionnairdPMQ) is one of the maiperformance measurement design processes. PMQ
is used for evaluating and developing the measures which already in usergaiation

(Ho et al, 2012).

4.5.1 Research approaches withn@ G f i r ms 6 perfor mance

Ho et al(2012) studied different typed operation strategy practices. They also studied
how different processes could lead towards superior performance. Their study was base:
on a survey conducted on 100 participasgkected from the @ G sector of Canada. The
hypotheses developed in the gasch were tested through regression analysis in SPSS.
Another study was conducted by Vict(#007) on performance national oil companies.
Sheanalysed available mactevel data from 1999 to 2006 on&G companies. The top

100 companies from the world veeselected for this research, the performance of NOCs

80



was comparedavith the performance of privateil companies and the data was analysed
through regression analysis. The regression analysis has also been used in other studi
(Hartley & Medlock 2013 Wolf, 2008 Wolf & Pollitt, 2008).Hartley & Medlock (2013)
conducted a study on the efficiencyd®Cs Data was gathered from 61 comparaes
analysed through regression analysis. W@M08) used Petroleum Intelligence Weekly
publicationsto studydrivers of performancéiNolf & Pollitt (2008) conducted research on

the performance of firms in the @ G sector. Data was gathered fra28 public
companies. These researchers also used regression analydisl de(2014) gathered

data from the period of 200® 2010. Data was obtained from tBeergy Intelligence
Petroleum Industry Weekly Regression analysis was carried out on different

environmental factors that have an effect on the efficiency and productivity level.

4.6 Research Approaches Applied in thiStudy

As discussegreviously regarding performance managenmeséarch approachaadO &

G firm analysis,the researcher has decided to opt for quantitative research method as the
most suitablanethod for this researchko build on previous literaturend contribute to the

field. The surveyquestionnairemethod allows researchers to develop background and
learn from other studies conducted on the topic. The use of quantitative approach is alsc
beneficial because it offers a rigorous and scientific exatoim of a research topic. It
helps in the identification of factors that have a positive effect on the performance of firms.
The surveyguestionnairenethod is also useful in finding answers of research questions.
The questionnaire method for data coli@ethelps in achieving clarity and accuracy in

research.

4.7 Sampling

Sampling technique is an important process used in research. In social sciences, twi
approaches are used for the purpose of sampginofpability and nofprobability sampling.

In probalility sampling, every member of the population has the opportunity of getting
selected. On the other side, Aembability sampling is one in which every member of the
population does not have the chance of getting selédesay, 1990).

The consideratios for sample size are also important in quantitative and qualitative

research. It is done with different statistical generalizations that involve generalizing
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findings from sample to the population. The recommended sample size for case study
research is 20 5 participants. In questionnaire research, the appropriate sample size is 30
to 50 while in focus groughe recommended size is 6 tg@eswel| 1998 2002).

According to Gill & Johnson(2002), it is not practical to involve all members of
populatian in the research. Therefore, it is important to select the appropriate sample for
the research. As suggested by Hus&éyussey(1997), population consistsset of people

under consideratignvhile thesample is the subset of population.

According to Bumberg et a[2008), it is recommended to use Fanobability sampling

when cost and time need to be considefatording to Saunders et €2009), snowball
sampling is recommended in situations when the members of population could not be
identified. Sauders et al2009) have further argued that convenience sampling method
involves choosing respondents who could be approached in a convenient manner. In thi

research, convenience sampling method has been used.

Boyer & Pagell (200D argued thathe studiesthat involve one participant from each
organization could be carried out easily. However, such studies involve significant risk
because the decisions regarding operations and implementation could not be taken by
single person. In fact, such decisionsalve the contributions from several peopleall

levels of organizationGargeya(2005) conducted a performance managementy stuid
manufacturing plants. Hstudy was based on the use dfatent performanceneasures in
manufacturing organizationsie noted in hisstudythat in most of previous workshe
performance measurement practices were not identified and evaluated effectively becaus
they involved the use of only one respondent in an organization.

It can be comprehended from these argumentsthigause of one participant from each
organization results in problems. Therefore, in order to overcome this limitation, it has
been recommended by Boy&r Pagell (2000 that multiple respondentaised to get a
holistic representation of the organizatidinis research aimed to get accurate perspectives
related to performance measurement in th& @ sector. Therefore, datmas gathered

from several respondendslected from different hierarchical levels of the organization.

The industry experts in @ G industry from theQil Ministry in Libya suggested that
general manager, operation manager, financial manager, planning manager and gener:

services managere appropriate samgléor this research. It was also advised by industry
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experts to collect data fno all active firms in Libya. Therefer theresearcher used 17
firms including public, joint venture and private oil firmsnd targeted the whole

population.

4.8 Two-Dimensional Approaches for Measuring Performance

I n order to meas wnceetwotvarables werenusetl ingueing fintemah a
performance outcomes and external performance outcomes. The internal performance
outcome is within the firm itself in terms of management capabilities however and the
external performance outcomes is compario O & G sector.ltem seventeen in the
questionnair¢seeappendix ¢ aims to measure the internal performance outcome. On the
other side, item number eightedsee appendix C)aims to measure the external

performance outcome.

4.9 Questionnaire Design

The questionnaire consisted of three sections and a cover letter. The first section wa:
related to company profile. The second part was kledeproposed model constructs
including assetmanagement, partnerships, drilling, reserves, production, healtbadety
environmentand technologyThe third section was related to the outplibil operations

in terms of their performance

The items on the questionnaire were basedfiegpoint Likert scale. According to
Sekaran(2000), a Likert scale is a widelysed method used for gathering information
from respondents. According to Gargg805), performance measures have not properly
addressed hierarchical perspectives by surveying amdyresponderit an organization.

In this study; it is assumed that omespondent cannoépresent the entire organization. In
order to alleviate these limitations, Boy&rPagell(2000) recommended that researchers
employ multiple respondents at different organizational levels in order ta lgefistic

representation dheorganization.

The questionnaire survey consists of closed and-epded questions. The purpose of
questions is to explore the demographics of participants and identify the criteria used for
performance management. The multiple choice questions are elgsigarder to evaluate

performance management from different perspectives including efficiency, effectiveness,
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and collaboration, innovaticemd management skills. The use of ranking questions helps in
discovering the relative importance of performanceagament criteria.

In order toget an accurate perception regarding performance management in Libyan oll
companies, the researcher employed more than one questionnaire in each organization. |
each organization, the researcher employed five questionnBiesotal firms surveyed in

this research were 17. Hence, the researcher administeytad of 89 questionnairesour

of whichwere excluded because of missing data.

4.9.1 Timeline for data collection

Data was gathered through questionnaires handlesbipadly by the researcher between
July and September 2013. Personaifyndled questionnaire iassociated with higher
response rate than alternative questionnaire data colleotethods (Sekaran, 2000
Zikmund, 2003.

4.9.2 Ethicalconsideration

The ethcal issues associated with a research are associated with collanahgng and
reporting datgBryman& Bell, 2007 Saunders et al, 2009). The ethical issues have been
discussed with the supervisor. In order to nethical requirements coveing letter was
attached with the questionnaire that explained the purpose of the study and the contac
details of researchésee Appendix L The researcher aldted a letter of approval from

the Libyan embassy in London to the Libyan oil ministry which expl#ie current states

of the researcheand the purpose of the data collection as welljigss support for data
collection see Appendix FThe researcher also ensured that the details of participants
would not be revealed to anyone else. The participagts told that they were free to take
part in theresearchor to withdraw, and that theiresponseswvould be treated with
confidentiality Data will be stored in a passwepdotected computer accessible only to the
researcher and on the servers of Brunal/ehsity for a period of seven years, after which

it would be discarded (in accordance with the UK Data Protection Act, 1998).

4.9.3 Translation

The questionnaire was designed in English by the researcher then it wast@debya
Brunel University EngineeringSchoollecturer and another academic with highly respected

experience in & G industry in Libya as well the supervisor to ensure that all questions
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were easy, understandable and clEaen though the target respondents are key personnel
of O & G companies and have good level of English, the fact that the first language in
Libya is Arabic cannot be ignored. According to Saunders €2@07 375) fitranslating
questions and associated instructions into another language requires care if your
translaed or target questionnaire is to be decoded and answered by respondents in the
way you intendeal Thus he questionnaire was translated into Arabic by the researcher
with the help of three PhD students who belonged to BiamgiheeringDesignSchool In
addition the questionnaire was bdcinslated from Arabic to English mother three
differentbilingual PhD students at Brunel Universitg order to highlight any differences
Finally, the three versions were examined dwther two PhD participants dm the
English Departmentwhose native language is Arabicand the newer English version

satisfied the researcher as well as the PhD patrticipants.

4.10 Pilot Study

This questionnaire was conducted timo oil companies in Libyawith 11 interviews.
According to Saunders et #009), before using questionnaitas important to conduct
pilot testing. The purpose of pilot teg] is to refine questionnaire so that respondents do
not face problems in answering questions. The pilot testing was conducted ibn 2 o

companies by conducting 11 interviews.

Table 4.4: Sample profile for pilot study

Position Frequency

1
Corporate planning manager

1
Offshore senior integrity engineer

1
Logistic & general service manager

1
Account manager

1
General manager

1
Material general manager

1
Senior project engineer

1
Drilling coordinator

1
Field operation manager
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HSE advisor

Reservoir engineering coordinator

Reliability test

According to Lee and Hooley2005, Cr o n b alphh ‘issused to measure internal
reliability of a scale. The method is used for assessing reliability in marketing and other
fields. SPSS was used to analydata. The tests that were conducted on data included

descriptive statistics and deaeliability analysis.

In this research, the values of Cronbach alpha are from 0.70 to 0.81. However, the value
for oil operation is 0.6Zi.e. less than 0)7 The researcher decided to continue research
with this item because the value was not very. [dte value for this variable was less than

0.7 because the number of respondents was only eleve2008) argued that reliability
demonstratethat operations of a stugdincluding methods of data collectipare reliable

The concept of reliability cabe compared with the concept of precision. Precision in an
instrument refers to the minimization of measurement errors. The more precise an
instrument, the more reli it is. According to Shadish et £002), the term validity
refers to the truth ofrainference. For ensuring validity, the data must cover complexity of

the research topid.able (4.5) indicates the measurement scaléseliability for the pilot

study.
Table 4.5: Reliability for the pilot study
Factor Cronbach AlphgU )

Asset management 0.70
Partnership use 0.72
Partnership benefit 0.74
Oil operations 0.62
Internal outcomes 0.75
External outcomes 0.81

4.11 Research Design

According to Husse¥ Hussey(1997), the success of a research depends on the selection
of right research process. According to Neely g2805), PMS design consists of seven
principles. The first principle says that measuresst berelated to the stragy of a firm.

According to the second principle, the Ammancial measures must be adopted in the
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performance management process. According to the third principle, it is important to
recognize that performance management measures vary between difterainnk
therefore,a single measure must not be used for all departments. According to the fourth
principle, it is important to acknowledge that measures change according to circumstances
The fifth principle says that the measures must be simple andixtie says that the
feedback on performance management measures must be fast. According to the seven
principle, the measures must be designed in such a manner that they stimulate continuou

improvements rather than just monitoring.

Figure (4.1)illustrates the step of a research design. The process starts with an extensive
literature review. The framework was formulated by extracting factors from the most cited
factors from the welestablished theories. The framework reviewedPerformance
Measuremen#fssociation PMA) 2012 conference at Cambridge University, UK and was
presented inBritish Academy of ManagemenBAM) 2013 conference at Liverpool
University. The pilot study was presentedlmernational Conference on Manufacturing
ResearchICMR) 2013at Cranfield University, UK. The framework was reviewed on the
basis ofthe feedbackof experienced scholars in the filém the conferences and the
pilot study.After feedback, two factor@rilling and HSE)were added to the framework.

The questionnag was developed by extracting questions from previous studies conducted
on the topic. The questions were adjusted according to the topic. The questionnaire wa:
refined by PhD students. The results of pilot test were presented in ICMR and were derivec
through SPSS. The field study was administered through questionnaire in Libya for 17 O
& G firms and was presented at AMEE research seminar and ResCon at Brunel University.
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4.12 Validationthrough Qualitative Interviews

The researcher also conducttteto-face interviews in order t@onfirm the model
developed with oil industry expert¥he interview questions covered factors included in
the proposed model. Four participafitom different departments in & G companies of

Libya took part in the interview in July, 2014. A cover letter was provided to all
participants that included the purpose of research and the guarantee that the privacy ¢
participants will be protecte@ee Appendix [E

4.13 ChapterSummary

The focus of this chapter was on the classification of different research paradigms and
methods. The research has explored research methodology and methods. The resear
methods are the cornerstone of a research dpddentify appropriate methods that need

to be applied in the research.
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CHAPTER 5: SURVEYED OIL FIRMS®
CHARACTERISTICS

5.1 Demographic Characteristics

This section is based on the analysis of demographic characteristics of different olil
companies located in Liby&Vhen this survey took place the firms studied in this research
include public firms, joint venture firms, and private firms in Libya. Datthis researcis

grouped onlte basis of type of ownership.

A large number of oil firms in Libya are owned by tip@vernment. The public oil firms
are the largest firms in the country. Thare sevepublic oil firms in Libyaand fivejoint

venture companieshe remaindeof the oil companies are private.

5.1.1 Ownershiptype

Figure (5.1)shows different types obil companies in Libya.The share of public
companies is 41% while that of joint venture firms if 30%. The share of private firms is
29%.

The graph shows that the public sector possesses the highest share of ownership while t
second highest share is ownby joint ventures. The private sector has the least market
share i.e. 29%.

During the last few years, different -@ifoducing countries have promoted privatization in
order to increase efficiency. Therefore, private ownership of oil companies has been
increasing in these regions. However, the majority of oil ownership is still in the hands of
thegovernmen{CEE, 2007).
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Ownership

Number of firms = 17

m Public m Joint venture Private

Figure 5.1: Distribution of sample based on ownership type

5.1.2 Firmssize

The firmswere also grouped on the basis of number of employees. The large organizations
were those with where the number of employees is from 1500 to 4000. The rezidam
organizations are those where there are 501 to 1499 employees while small organization
are those where the number of employees is 500 or (#sse are typically private

companies).

Figure (5.2)shows the distribution of employees on the basis of organizatidres.
percentage of large organizations is 41 while medium sized organizationsissrofpr
35%. The remaining 24% organizatione grivately owned.

Size (No.Employees)

Number of firms = 17

= 1-500 = 501-1499 m 1500-4000

Figure52:Di st ri buti on of data based o
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5.1.3 Scope of operation

The oil firms have also been divided into international apens and local operations.
According to data analysghown in kgure (5.3) there are 59% firms, which are operating

in Libya while 41% firms are operating internationally.

The international operation of oil companies is a positivecatdr. It is beause at the
international level, petroleum resources could be used for the purpose of securing financia
assets and political support. Further mor
government. The international operations also indicate battderstanding of global
technical and commercial decision making in the oil sgdtordo et al 2011).

Country of operation
Number of firms = 17

m Libya ®International

Figure 5.3: Distribution of data based on scope of operation

5.1.4 Respondent work experience

Responénts working in different oil companies were also diverse on the basis of years of
experience. The years of experience have a significant effect on the perception of
employees regarding their companies. The experienced employees are often more
knowledgeal® than those who are newly hired. On the other side, the newly hired

employees are often blunt and direct in expressing their views.

There were three groups of respondents. The first g(bligo) consisted of employees
with more than 20 years of experiengéée second grou3%) includedthose who have
10 to19 years of experience while the third grq6po) had 5 to 9 years of experience in O

& G companies.
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These results show that a majority of employees were highly experienced. The experience
of employeesvould add value to this research.

Experience
Number of respondents = 85

m5--9 m10--19 m20--40

6%

. .

Figure 5.4: Distribution of data based on work experience

5.1.5 Respondentgualifications

The respondents were also classified on the basis of their education. The participants of th
research had various levels of qualificatiooluding MSc, BSc, Diploma, and PhD. This
shows that the opinions of respondents are also diverse on the basis of varying level o

education.

Figure (5.5) indicates that 53% of the respondents have MSc, 31% have BSc, 10% have
PhD and just 6% have high tiyma This means that majority of respondents hawégh
educatioml level,which makes the data more valuable.

93



Qualification
Number of respondents = 85

Figure 5.5: Distribution of data based on qualifications

5.2 The Effect of Ownership on the Study Factors
5.2.1 On firmsd objectives

It is important to understand objectivesNDCsbefore evaluating their performance. The
literature available on the topic suggests that objectives could be classified into two
categories including effective development of the courtygrocarbonand overall
contribution towards social and economic developr{Megateli, 1980 Zakaria, 198D

There ae different objectives oNOCs, including the protection of hydrocarbon wealth,
promotion of economic development and promotion of political interests. The main

objective of NOCs is the creation of value for the soqi8tgvens, 2008)

The objectives ofifms are diversefigure (5.6)shows the objectives of different & G

companies in Libya.
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Objectives

50

40

30

20

10

Figure 5.6: Oil and gas firmsdsurveyed objectives

According to the figure, the main objectives of firms includeréagng production,
increasing reserves, increase in employment, and introduction of new products and
services. Furthermore, firms also aim to improve the quality of their product and services
and maximize shareholder value. The other objectives of fals® include decrease in

production cost, increase in production safety.

The increase in production is an important objective & G companies. Firms tend to
spend significant resources to extract resources for increasing production. The
maximizationofs har ehol der s wealth is also i mpot
in decision making. The government and private organizations of a country are responsible
for providing employment opportunities. Therefore, it is also an important objective of O

& G companies in Libya.

The respondents were also asked to highlight five important objectives &f @
companiesTable(5.1) shows the main five objectives for the€OG firms surveyed and

Figure (5.7) demonstrates the firm objectives based on thedfype/nership.
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Table5.1: The surveyed firmsd object|

The main five objectives
Public firms Joint venture firms Private firms

Increase production Increase production Improve quality of product and
servie

Increase reserves Increase reserves Enter new technology fields

Introduce new wells/services Reduce production cost Investment into employees

Develop other economic sectors| Introduce new wells/services Commitment to health, safety an
environment

Maximise employment Production safety Maximization of shareholders
value

Company objectives

20

18

16

14
12
10

Respondentio.

o N b~ OO ©

m Public m Joint venture m Private

Figure 5.7: Distribution of firms objectives based on ownership
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5.2.2 On oil exploration

Respondents were asked to give their ans
rate in the past decade which is shown as illustratea scale of 1 to brepresenng O-
10%, 1119%, 2029%, 30-39%,and40% and overPrivate companies hawehigher level

of oil exploration than public and joint venture firmas shown irFigure (5.8).

Some respondents from the survey commeneegbloratian is an important element to the

oil firms to increase their reserves and we have achieved good level of exploration in the
last few years however now days the exploration activities have decreased and completel:
stopped for some f.irms because of the wal

Some respondents from public and joint venture firexplained thatie x pl or at
activities are highly important to us however it requires high technologyegngpment

therefore, we always use t.he private com

There are differenteasons, which could be associated with these results. The exploration
of petroleum require significant resourcesand knowledge about relevant locations.
Furthermore, it alsoequires technological competence and project management expertise.
Explorationis a highrisk activity, therefore, firms need rishhanagement approaches for
this activity. Private firms are often risk takers while public organizations avoid risk.
Therefore, the success rate of exploration is high among private (@Gimendi & Lin
2014).

Exploration

4
35
3
2.5
2
1.5
1
0.5
0

Public Joint venture Private
| m Exploration 2.09 3.36 3.56

Figure 5.8: Distribution of firms 6exploration based on ownership
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5.2.3 Onail drilling

Respondents were asked to give their ans:
the past decadavhich is shown as illustratezh ascale of 1 to 5 represémg: 0-10%, 1%
19%, 2029%,30-39%,and40% and over.

Again, Figure (5.9) indicateghat private firms seem to hawehigher level of oil drilling

than public and joint venture firms

Some respondents claimédil wells not alwayddrilled, after exploration many oil wells

are kept as reserves for future drilling

Some respondents from public firretated thafiwe are highly depermht on oil services
companies in the drilling activitiés.

These findings are related tthe previous findings regardinthe success rate of
exploration. Similar to exploration, drilling is also a risky business. Furthermore, the
decision to carry out drilling has consequences. The success rate of drilling is higher
among private and joint meure firms than public firms, which is considered within the oll
sector to be due their technical catgnce and riskaking approacliGhandi & Lin 2014).

Drilling
3.00 -
2.50 -
2.00 -
1.50 -
1.00 -
0.50 -
0.00
Public Joint Private
venture
| Drilling 2.26 2.40 3.00

Figure 5.9: Distribution of firms drilling based on ownership
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5.2.3 On oil production

Respondents were asked to give their ans\
in the past decadas illustratedbn ascale of 1 to Sepresenhg: 0-10%, 1219%, 26029%,
30-39%,and40% and over.

Public firms reportedh higher level of oil production growth than both private and joint

venture firmsas shown irFigure (5.10).

Although the drilling and exploration rate of private anihtiowenture companies is higher
than those of public companies, public companies produce more oil than their counterparts
Some studies stated the two importéamttors associated with incread productionn

public NOCs arepolicies on the production ofilcand resources avalbie (CEE, 2007,
Tordo et al, 2011

Production
3 -
25 -
2 .
15 -
1 .
0.5 -
0
Public Joint Private
venture
| Production  2.92 2.43 1.86

Figure 510 Di st ri buti on of firmsdé product:i

Some respondents statbétii i ncr ease t he pr oduc the marketl ev

needs as well as.the OPEC regulationso
Othessaidi Li byan oi |l firms have achieved exc
decadehowever the production | evel .went dow
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5.2.4 On oil reserves

Respondentswer asked to give their answers abo
growth rate in the past decadss illustrated on a scale dbto 5, representing-10%, 11-
19%, 20-29%, 30-39%, 40% and over.

Figure(5.11) indicates that public firms have higherdewf oil reserves than both private

and joint venture firms. Private firms seem to have the lowest level of oil reserves.

Some respondents commenta@serves level is a significant indicator for the oil firms

nationally and internationally, they aretheey i ndi cat or of. how bi

The growth of reserves is also a significant challenge faced by oil companies. This is alsc

influenced bypolicies as well as resources (Victor, 2007)

Reserves

3.00 -

2.50 -

2.00 -

1.50 -

1.00 -

0.50 -

0.00

Public Joint Private
venture
| Reserves  3.00 2.89 1.98

Figure 511 Di stri bution of firmsé reserve

5.2.5 On technology upgrades

Respondents were asked to give their ans
rate asan approximatgpercentage ofevenue in the gst yeayras illustrated on a scale bf
to 5, representing-5%, 6-10%, 11-15%, 16-19%, 20% and over.

Private firmsare perceived to have higher level of oil technology upgrades than both
public and joint venture firms, Public firms seem to have theesbvevel of technology
upgradeas shown irFigure (5.12).
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Technology is an important factoas recognized irthe literature, which has shaped
competition in the G& G sector. The management techniques and other processes have
been changing continuousiy the O& G companies. In order to achieve success, it is
important for firms to update technology in order to deal with changing rédldgne,
1980;Asghari, & Rakhshanikia, (2013).

Some respondents statélgiat fioil firms should always seek the newhieslogy and

increase the budget for staff t.raining,

Others claimed pvate firms have more advanced technology than public compadhads
is why they in need for the oil services companies for training, consultatguismenting

new technol ogi eso

Technology

3.6
3.55
3.5
3.45
3.4
3.35
3.3
3.25
3.2
3.15

Public Joint venture Private
| = Technology 3.31 3.48 3.56

Figure 512 Di st ri buti on of firmsdé technol ogy

5.2.6 On health, safety and environment

Respondents were asked to give their answers about hdwtheehealth, safety and
environment is implemented in the comparas illustrated on a scale df to 5,

representingtrongly agree, disagree, neither agree nor disagree, agree, strongly agree.

Figure (5.13) shows private firms have higher level of obbH than both public and joint

venture firms. Public firms seem to have the lowest level of HSE.

Some respondents statéd.ibyan oil firms should make more effort and pay more
attentiontothe HSEm's it is i nfluencing. the other o
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The® findings show that the awareness regarding the importance of health and safety is

higher among private and joint venture firms than public organizations.

HSE

Public Joint venture Private
| HSE 2.12 3.89 4.28

Figure 513 Di st ri buti on of dwnershis 6 HSE ba:

5.2.7 On asset management, partnership use and partnership benefit

Respondents were asked to give their answers about the use of asset management in t
company insevenquestions based on scatd 1 to 5 which means the overall scateout

of 35. The scale representsvery low, low, average, high, very high.
Again respondents were asked to give their answers about the use of partnership in th
company insevenquestions based amscale of 1 to Jthus theoverall scalevasout of

35), with the scalerepresenng strongly agree, disagree, neither agree nor disagree, agree

andstrongly agree.

For the partnership benefit respondents were asked to give their anseesquestions
based on scale of 1 to 5 represagitstrongly agree, disagreeeither agree nor disagree,
agree, strongly agre&he overall scale is out of 25

Figure(5.14) shows in terms of asset management, private firms have reported to have the
highest level then joint venture firmwith public firmslast; the same patteis reflected

for partnership use. In terms of partnership benpfivate firmshave thehighest level

then joint ventureand lastly public firms.
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Some respondents stated tHatpr op er asset management i

increase reserves andtotee nd t he | i f e .drothdr tladmedhat@Aksdt f a
management is a fundamental tool to maini
Asset management and Partnerships
35.00
30.00
25.00
20.00
15.00 —
10.00 —
5.00 —
0.00 : ; .
Asset Management Partnership Use Partnership Benefit
m Public 27.66 29.49 14.66
m Joint venture 23.72 28.12 15.36
Private 29.04 31.76 16.12

Figure514:Di st ri buti on of firmsdé asset mana
ownership

Some respondents stat@dartnership is very important for technology transfers, adding
funding to expand the company activities, and increaserves as well as provide
empl oyment o @thers framupublid danek jeirt venture firms claimgfirms
should use the partners more in improving the human resources and bringing the

advanced technol ogi eso

According to these findings, asset managetnpartnership use, and partnership benefits
are higher among private firms. Asset management is lowest in joint venture firms while
partnership use is also lowest in joint venture firms. The partnership benefits are higher for
private firms because thesfirms are open to competition. The characteristics of

partnership and competition are common to the strategy of private firms.

Some respondents stat@partners play major role in developing relationships with other
firms and helping the company in ingping its facilities as well as consultancy in future
i nv e s t @Qieers tlangediwithout partners it would be impossible to operate the field

productionactivitie® .
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The responses of respondents indicate the importance of partnership in differerfregeas.
graphs show that partnership use in private companies higher than public and joint venture

companies.
Asset management areas priority

The respondents of this study were also asked to express their opinions regarding priority
areas in asset managemeitcording to the findings shown Figure (5.15), private firms

give the highest priority to operation and maintenance managemeéutblic and joint
venturefirms give the highespriority to HSE management. The priority areas for public
and joint venturefirms include reservoir,operation and maintenanceand HSE
managementOn the other side, the priority areas for private firms are operations and

maintenancefacilities and HSE management

4.50 -
4.00 -
3.50 -
3.00 -
2.50 -
2.00 -
1.50 -
1.00 -
0.50 -
0.00
Well and Operation Facilities Health, Drilling
reservoir and management| safety and | management
management| maintenance environment
management management
m Public 4.12 4.18 341 4.20 2.43
m Joint venture 3.83 3.88 2.92 3.97 2.28
= Private 3.60 4.43 4.30 4.31 3.64
Figure 515 Dist ri buti on of firmsdéd asset manag
ownership

The results show thatriling management is an important activity performedgoivate
companies. The private companies in Libya giwechhigher priority than public and joint
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ventue companiego this activity. Similarly, facilitiesmanagementHealth, safety and
environment regulations are also important for oil compaagsvell as operation and
maintenance managemefte figure shows that there is not much different among public,
private and joirtventure firms in thge area. However, the consideration for health,
safety, and environmerdnd operation and maintenance management arehgher

among private firms than public and jowénture firms.
The current use of the busgsepartners in the areas of business

The respondents were also asked about the use of current partners in production
monitoring, facilities development, infrastructure, logistics, and other activities.

Participants were asked to rate these activitieseasrnrarely, sometimes, frequently and

always.
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00
: o Facilities Infrastructur Logistics and
Production | Monitoring development. and system supplies.
upgrade.
m Public 3.54 3.89 3.69 3.41 3.21
m Joint venture 3.88 3.77 3.28 3.28 3.08
m Private 3.23 3.52 412 4.00 4.04

Figure 5.16: Distribution of the current use of the business partners based on
ownership

According to the resultshown inFigure (5.16), the use of businegsirtners is more likely
among private firms than public and jowdnture firms for facilities development,
infrastructureand system upgrade, logistics and supplaexl. On the other side, public

and joint venture firms rely on partners for the purpafggroduction and monitoring.
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Joint venture firms reported to have more reliance on business partners for prothastio
private and public firmsThe reliance on business partners for the purpose of monitoring is

high among public firms than private ajotht-venture firms.

5.2.8 On firmsdé performance

Respondents were asked to give their answers about the company performance in !
guestionsas illustrated on a scale bfto 5 which means the overall scateout of 25. The

scale for internal performanceepresentsstrongly agree, disagree, neither agree nor
disagree, agree, strongly agree and for external performance the scale reppesents
below average, average, good, very good.

Private firms seem to report to have higher internal and externainperfice than public
and joint venture firmswhile joint venture firms look to have better performance than

public firms.

According toFigure (5.17), the internal and external performance of private companies is
higher than those of public and jowéntue companies. The internal performance of
public companies is higher than their external performance. However, internal and external
performance of private and joint venture companies is at the same level. These findings
suggest that there are differencesthe internal and external performance of public

companies.

Some respondents statBoh terms of production and reservesmrformance differs from
services firms to production firms in of

objectives play majoral es i n t.he activitieso

The performance of private and joint venture firms is higher than that of public firms. This
indicated that private and joint venture firms in Libya are more efficient than public firms.
The public firms need to evaluate their pemiance and identify factgrsvhich have
caused loweperformance asompared to their counterpaiffdartley & Medlock, 2013;
Tordo et al, 201;1Victor, 2007;Wolf & Pollitt 2008).
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2500,  FIrms performance
20.00 -
15.00 -
10.00 -
5.00 -
0.00
Public Joint venture Private
m Internal Performance 17.89 18.84 20.36
m External Performance 16.71 18.76 20.28

Figure 5.17: Distributon of f i r msd perfor mance ba:c

5.2.9 On maintenance

Respondents were asked about the use of the maintenance approaches based on scale :

5, represenng never, rarely, sometimes, frequently and always.

The maintenance approaches used by ethganies include timbased and corrective
approach. The timéased approach is one wheyethe aim is to maintain existing
machinery even if there is no potential problem. The purpose ofté@®ed approach is to
prevent future problems and accidents. Tuogrective maintenances one where the
purpose is to take corrective measures against any problems. In this research, thi

maintenance approaches of oil firms in Libya were also evaluated.

According to the results shown Figure (5.18), joint venture fins in Libya usemore
condition and timdased maintenance. On the other side, private firms use total productive
maintenance more than other maintenance approaches. Public sector firms rely more o

corrective and condition based maintenance than otheoages.

The results indicate that the maintenance approaches of private and joint venture firms ar
more efftient than those of public firms
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Maintenance approaches
4,50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00
Condition Time based Corrective Total
based maintenance maintenance productive
maintenance maintenance
m Public 3.76 3.10 3.34 2.80
H Joint venture 3.60 3.52 3.00 3.32
m Private 2.90 4.24 2.10 3.96

Figure518 Di st ri buti on of f i r ms édommvnershipenanc:
Maintenance cost

Respondents were asked about the mainte
operation expenses per yeas illustrated on a scale bto 5 which represent-10%, 11-
19%, 20-2%%%0, 30-39%%, 4% and over.

According toFigure (5.19), public firms reported to have higher maintenance cost than
joint venture and private firms. Private firms have the lowest maintenance cost comparing
to public and joint venture firms. The private firms have shown the minimum cost among

othercompanies, which shows that private companies have control over their cost.
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Maintenance cost

2.5
15

0.5

Public Joint Private

venture
2.47

| m Maintenance cost 2.76 1.74

Figure519Di stri bution of firmsdéd maintenan

Some respondents claiméthere is a strong relationshipetween types of maintenance
and the cost Others saidiusing preventive maintenance as the main type of maintenance
for the firm is highly important to prolong the duration of the assets

The relationship between maintenance approaches and the cest cma®wnership

Figure (5.20) indicates thatif firms use time based and total productive maintenance
approaches more than condition based and corrective maintenance, their maintenance co

is lower

Maintenance types & cost

4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
000 Conditi Total
ONAMON | e hased | Corrective otal M/Cost
based productive
m Public 3.76 3.10 3.34 2.80 2.76
m Joint venture 3.60 3.52 3.00 3.32 2.47
m Private 2.90 4.24 2.10 3.96 1.74
Figure520:Di st ri buti on of f i r ms&oshbasedon enanc
ownership
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The maintenance cost of public firms is higher than that of private and joint venture firms.
The public firms in Libya use different maintenan@pm@achesincluding conditionand

time basedamongothers. However, the use of conditibased and timbased approaches

is higher among these firms. The use of these approaches is contributing towards
significant cos in public firms therefore, their mintenance costare high. Private and
joint-venture firms rely heavily on total and time based maintenance. As compared to

public and jointventure firms, private firms have lower maintenance cost.

5.2.10 On measuring KPIs

Respondents were asked about sneiag theKPIsin the company based on scale of 1 to 5
represenng: weekly, monthly, quarterly, midyear and yea®yivate firmswerereported
to measure the KPIs more frequerdlyamuch higher level than public and joint venture

firms, as shown irFigure(5.21).

The use oKPlIsis reported as effective in achieving desired results. Firms that utilize KPIs
are more efficient than firms that do not use. The findings of the study suggest that in

Libya, the use of KPlIs is higher among private and jointwe firms than public firms.

Measuring KPIs

4.00 -
3.00 -
2.00 -
1.00 -
0.00
Public Joint Private
venture
|=Measuring KPls ~ 1.76 2.30 3.60

Figure 521 Di st ri buti on of firmsé measuring

5.2.11 The relationship between measurin

According to theFigure (5.22), the use of KPIs contributes towards superior performance

of firms.
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Measuring KPIs & performance
25.00
20.00
15.00
10.00
5.00
0.00
Measuring KPIs Internal External
Performance Performance
m Public 1.76 17.89 16.71
H Joint venture 2.30 18.84 18.76
Private 3.60 20.36 20.28

Figure522Di st ri buti on of
ownership

f & perosmancerbasedonr i n g

The use of KPIs is reported as higher amonygape firms than public and joint venture
companies. Therefore, private firms have higher internal and external performance in
Libya. Furthermore, the use of KPIs is lowest in public companies;hwiki associated

with their lowerperformance. The performee of public firms is lower than that of private

and jointventure firms.

5.2.12 On the use of oil services companies

The O& G companies are involved in the process of exploration, produeiraction
andtransportation. The high risks and challeh¢@ave made it imperative tHdOCsrely
on oilfield service companies. QOilfield service companies are thopseialized in drilling
and other servicg$&handi& Lin, 2014).

Respondents were asked to chofge services that oil services companies previdem
with. Figure (5.23) shows that firmuse the oil services company in different activities,
these activities differ from public to joint venture as well as to private firms.
Respondents were asked to rank the masergicesthat oil services comparseisedfor.

Table 5.2summarizeshese activities based on ownership type.
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Table 5.2: The main five serviceghat oil services companiesisedfor

Public firms Joint venture firms Private firms
equipment drilling transport of crude @& G
exploration equipment product and technology

innovation
drilling implementing new technology | train and develop technical peop
oil condition monitoring consultations knowledge management
train and develop technical exploration infrastructure
people

Using oil services companies

m Public m Joint venture m Private

Figure 5.23. The use of oil services companies based on ownership

5.3 TheEffect of Fi r n@izéon the Study Factors
5.3.1 On oil operations

In terms of oil exploration and drilling, small firms seem to have higher devkl
explomation than medium and large firms. Large firms have the highest level of production
and medium firms are higher than small firms in terms of production.
In terms of reserves medium firms seem to have the highest level of reserves. Small firms

are bettern terms of technology upgrades and H&&shown irFigure (5.24).

The production rate of large companies is highest. This is because the large oil companie

are mostly public firms. The reserves of medisized firms are higher than those of small
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and lage firms. The technology upgrades and health and safety implementation are higher
among small sized firms, which indicatthat these firms spend a significant portion of

income on technology upgrades and health and s@fetglo et al, 2011).

Oil operations based on firms' size

5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

Exploration| Drilling | Production| Reserves | Technology HSE
m 1-500 3.20 2.85 3.29 3.23 3.75 4.45

m 501-1499 2.53 2.37 3.67 4.10 3.50 3.50
= 1500+ 3.03 2.46 3.95 3.86 3.20 2.91

Figure 524 Di st ri buti on of firmsdé oil ope

5.3.2 On asset management and partnerships

According to kgure (5.25) small firms seem to have higher level of asset management and
partnership use than medium aadge firms. In terms of partnership bengfiedium and

large firms are nearly at the same level however small firms areigiier level than both.
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35.00 -
30.00 -
25.00 -
20.00 -
15.00 A
10.00 -

5.00 +

0.00

Asset Management|  Partnership Use | Partnership Benefit
m 1-500 29.65 32.10 16.25

m 501-1499 27.33 30.53 14.93
= 1500+ 2497 27.74 15.06

Figure525:Di stri buti on of f i rdmpartdershisbased omsaea a g €

5.3.3 On firmsdé performance

Figure (5.26)indicates that small firms have the highest performance, medium firms are
slightly higher external performance than large firms however in terms of internal

performance are nearly ditet same level.

25.00 ~

20.00 -

15.00 A

10.00 -

5.00 -

0.00

1-500 501-1499 1500+
® Internal Performance 20.80 17.80 17.97

m External Performance 20.80 17.67 16.94

Figure 526: Di st ri buti on of firmsdé perforn
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5.4 Analysis of VariancelANOVA)

ANOVA test is conducted in order to identify differences in mean of different independent
groups such as ownership type, company sizksaope of operation on oil apéons and
firms" p dhefresult taldles of he ANOVA test are included in the Appendix A

5.4.1 Ownership type

In this study, ANOVA was performed on the basis of ownership of companies. Three types
of companies we targeted including public, private, and joint venture. The test was
conducted to determine whether ownership type of the company has caused difference ii

study variables or not.
I nfluence of companiesd6 ownership type ol

In order to detenine the effect of ownership type on exploration, comparison was
conducted. The mean of different groups was compared in order to identify differences in

the mean of three groups including public companies, private companies, aneaure

companies.
Table 5.3: Descriptive data of company exploration
95% Confidence Interval fo
Mean
N |Mean| Std. Deviatior|Std. Errof Lower Bound| Upper Bound Minimum| Maximum

Public 35 [2.09 [951 161 1.76 2.41 1 4
Joint venture |25 |3.36 |1.150 .230 2.89 3.83 1 5
Private 25 [3.56 [917 .183 3.18 3.94 1 5
Total 85 [2.89 ]1.205 131 2.63 3.15 1 5

The number of public companies in this study is 7, joint venture companies is 5 while
private companies is 5. The results show that there are difé=reincthe mean of
companies. Therefore, it can be agreed that the oil exploration activities of companies

differ on the basis of ownership type.

Table 5.4: ANOVA test comparing the mean of public, private and joint venture

| Sum of Squares df Mean Square F Sig.
Between Groups 39.384 2 19.692 19.534 .000
\Within Groups 32.663 32 1.008

Total 122.047 84
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Table(5.3) indicates that the exploration mean level for public companies is 2%, compared
to 3.36% 3.56%

Table(5.4) confirms that there is a statistically significant difference at th@level in

and for joint venture and private  companies.

company exploration aciives scores for the three groups.

In Table(5.5) posthoc comparisons have been presented using the Tukey HSD test. The
results show that thearesignificant differences at p<.05 level between public and private
companies as well as between public amidtjventure companieg.he nean score for
public companies(M=2.09, SD=.951) was significantly different from joint venture
(M=3.36, SD=1.150) and privateompates (M=3.56, SD=.917),but there was no
significant difference found between joint venture apdvate companies in oll

exploration.

According to these results, there are differences in oil exploration activities in public and
joint venture and public and private companies. However, the oil exploration companies of

private and joint venture compas are not much different.

Table 5.5: Multiple comparisons, Tukey HSD(exploration)

() Type of Mean Differenct 95% Confidence Interval
ownership  (J) Type of ownershi| (1-9) Std. Errof  Sig. [Lower BoundlUpper Boun
|Public Joint venture 1.274 .263 .000 -1.90 -.65
Private -1.474 263 .000 -2.10 -.85
Joint venture Public 1.274 .263 .000 .65 1.90
Private -.200 .284 .762 -.88 .48
|Private Public 1.474 263 .000 .85 2.10
Joint venture .200 .284 .762 -.48 .88
*. The mean difference is significant at the 0.05 level.
I nfl uence of companies®é6 ownership type ol

The difference between public, private and joint venture companies was also determinec
on the basis of oil drilling activity. T differences were identified by comparing mean
The drilling mean level for public companies is 2.26%, joint venture companies are 2.40%,
and private companies is 3%here is a statistically signifioa differencein company

drilling activities scores fothe three groups.

According to these results, the companies studied in this research also differ on the basis ¢
oil drilling activities. A significant difference was only found between public and private
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companies. Mean score for public compan(®-=2.26, SD=.950) was significantly
different from private companyM=3.00, SD=.816). Joint venture did not differ

significantly different from either public or private.

The differences in oil drilling companies are higher between public and private companies.
However, there are not differences betweenipubid joint venture and joint ventuaad

private companies.
I nfl uence of companiesdé ownership type ol

The comparison was also conducted to identify the effect of ownership type on oil
producton activity. The comparison was done by comparing means of public, private, and

joint-venture companies.

The production mean level for public companies is 2.43%, compared to 2.40% and 2.92%
for joint venture and private companidere is no statisticallsignificant differencan

company production activities scores for the three groups.

According to these results, public, private, and joenture companies do not differ

significantly in terms oproductionactivities.
I nfl uence of c dypgoaoiliresesvés owner shi p

The comparison was conducted to identify the effect of ownership type on oil reserves
activity. The comparison was done by comparing means of public, private, and joint

venture companies.

The reserves mean level for public comparge®.89%, compared to 2.04% and 3% for
joint venture and private companieshefe is a statisticall significant differencein
company reserves activities scores for the three groups.

The results show that there is a sfigaint difference betweetwo grows, public and
private also joint venture and private companies. Mean score for public comipani:6,
SD=.866) was significantly different from private compan{®dt=2.04, SD=.841) and
joint venture(M=2.89, SD=1.451) was significantly different fromvate.

According to these results, public, private, and joint venture companies differ significantly

in terms of oil reserves activities.
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I nfluence of companiesd ownership type ol

The comparison was also conducted to identify the effecovaiership type on oll
technology activity. The comparison was done by comparing means of public, jandate

joint-venture companies.

The technology mean level for public companies is 3.31%, compared to 3.48% and 3.56%
for joint venture and private compas. There is no statisticallgignificant differencan

company technology scores for the three groups.

According to these results, the ownership type of a company does not affect its use of oil
technology. The use of oil technology is common among pyfireate, and joint venture

companies.
I nfl uence of companies®é ownership type ol

The comparison was also conducted to identify the effect of ownership type on oil health,
safety, and environment. The comparison was tyremparing means of public, private,

and jointventure companies.

The HSE mean level for public companies is 3.89%, compared to 2.12% and 4.28% for
joint venture and private companieBhere is a statisticallysignificant differencein

company HSE actities scores for the three groups.

According to theresults, there is a significant difference between two groups, public and
joint venture also joint venture and private companiBlse nean score for public
companiegM=2.12, SD=.666) was significantlyifterent from joint venture companies
(M=3.89, SD=.676) and public was significantly different from privgid=4.28,
SD=.891).

According to these results, consideration of health, safety, and environment differs on the
basis of ownership type. These finggnare consistent with previous findings, which also
show that private and joint venture companies are more concerned about health, safety, ar
environment than public companies. The results of HSD table also show that health, safet
and environment consdation was different between joint venture and public companies

as well as public and private companies.
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I nfluence of companiesd ownership type ol

The comparison was also conducted to identify the effect of ownership type on the
companies asset management . The comparison w

private, and joinrventure companies.

The asset management mean level for public companies is 27.65%, compared to 23.729
and 29.04% for joint venture and private companidsere isa statisticallysignificant

differencein company asset management scores for the three groups.

There is a signi€ant differencéoetween two groups, public and joint venture also between
joint venture and private compani€bhe nean score for public comapies(M=27.65,
SD=3.42) was significantly different from joint venture comparfds23.72, SD=3.42)
andjoint venture was significantly different from privdtd=29.04, SD=2.89).

According to theresults, it can be comprehended that there are signifdiffetences
between public, private and joint venture companies in terms of asset management. The
use of asset management activities is different among all these firms. These findings are
consistent with the previous findings, which show that the usesgdt ananagement is

highest among private companies.
I nfluence of companiesd ownership type ol

The comparison was also conducted to identify the effect of ownership type on partnership
use. The comparison was done by comparing means oftcpphblate, and jointenture

companies.

The partnership use mean level for public companies is 29.48%, compared to 28.12% an
31.76% for joint venture and private companid$iere is a statisticallysignificant

differencein company partnership use adiies scores for the three groups.

According to theresults, there is a sigigant differencebetween joint venture and private
companies.The nmean score for joint venture compani@¥=28.12, SD=6.09) was
significantly different from private compani€s!=23.72, SD=3.42) anpbint venture was
significantly different from privatéM=31.76, SD=3.12).
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These findings show that public, private and jsiehture companies also differ on the
basis of partnership use. These findings are consistehttiagt previousresults which
showed that asset management goartnership usare higher among private firms. The
partnership use isigher for private firms because these firms are open to competition. The

characteristics of partnership and competition are commdretsttategy of private firms.
I nfl uence of companiesd ownership type ol

The comparison was also conducted to identify the effect of ownership type on partnership
benefit. The comparison was done by comparing means of public, paighf@nt-venture

companies.

The partnership benefit mean level for public companies is 14.65%, compared to 15.36%
and 16.12% for joint venture and private companidgere is no statisticallgignificant

differencein company partnership benefit activitesores for the three groups.

According to theresults, there arao significant differences among public, priveded
joint-venture companies in terms of partnership benefit. According to previous findings,
partnership benefits are higher for private rthan public and joingenture firms. This
shows that although there are differences between firms but those differences are no

statistically significant.
I nfluence of companiesd ownership type ol

The comparisorwas also conducted to identify the effect of ownership type on internal
performance. The comparison was done by comparing means of public, pridaj@int

venture companies.

The internal performance outcomes mean level for public companies is 17.88p&ared
to 18.84% and 20.36% for joint venture and private compaiiieste is a statistically
significant differencein company internal performance outcome scores for the three

groups.

There is a signitant differencéetween public and private compani€se meanscore for
public companiegM=17.88, SD=3.40) was significantly different from private companies
(M=20.36, SD=2.0Y. Jointventure companies did not differ significantly from either

public or private.
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According to theesults, public, private,ra jointventure companies differ on the basis of
internal performance. However, performance differences were higher between public and
private firms than between joint venture, public, and private firms. The previous results
have also indicated differereeén the internal performance of public, private, and joint

venture firms.
I nfl uence of companiesd ownership type ol

The comparison was also conducted to identify the effect of ownership type on external
performare outcomes. The comparison was done by comparing means of public, private,

and jointventure companies.

The internal performance outcomes mean level for public companies is 16.71%, comparec
to 18.76% and 20.28% for joint venture and private compaiiigsre is a statistically
significant differencein company external performance outcome scores for the three

groups.

A significant differencewvas found only between public and private compariigs. mean
score for public companigd1=16.71, SD=4.09) was sidicantly different from private
companiegM=20.28, SD=2.86)while joint venture companies did not differ significantly
from either public or private.

According to theresults, public, privatand jointventure companies differ significantly in
terms ofexternal performance. These findings are consistent with previous findings, which
show that private firms have higher internal and external performance than public and joint

venture firmsJoint venture firmseemto have better performance than publionfr

5.4.2 Companiesd size

I n this study, ANOVA was performed on t
companies were targetesimall, mediumand large companies. The test was conducted to

determine whether size of the company has caused differestiely variables or not.

The data was grouped based on company Simall companiesire defined as havirg00
employees or lessnedium 501 to 1499 employees and large companies have 1500

employees or more.
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I nfluence of companonsesd size on the oil [

ANOVA was conducted to expl or e(smalhmediunmand c t
large) on oil operations by comparing the means of the three groups and report the

significance of their differences.

The oil operationgexploration, drilling, productio, reserves, technology and HSE) mean

level for small, medium and large companies.

There is a statisticallgignificant differencen the company production and HSE scores for
the three groupshowever there is no statisticallsignificant differencein company

exploration, drilling, reserves and technology scores for the three groups.

A significant differencewvas found in production only between small and large companies.
Mean score for small compani@d=3.95, SD=.759) was significantly different fromdar
companies(M=3.29, SD=.789), In terms of HSE a significant difference was found

between small and medium companies as well as between small and large.

These findings show that the oil operations of small companies are different from those of
large compaiesjustin terms of level of production and HStae rest of oil operations are

similar regardless of their size
I nfluence of companiesd6 size on asset mal

The comparison was also conducted to identify dffect of company size on the asse
management, partnership use and benefit. The comparison was done by comparing meat

of small, mediumand large organizations

The asset management and partnership use means level for small, medium and larg
companiesThere is a statistically significant difference in the company asset management
and partnership use scores for the three groups however there is no statistically significan

difference in partnership benefit scores for the three groups.

According to the redts, there are significant differences between firms of different sizes
in terms of asset management. The mean score of large companies was significantly
different from that of small organizations. The difference was also found between medium

and large orgnizations. The mean score for large compani@d+24.97, SD=3.83) while
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that of small companies iM=29.95, SD=2.207). The mean score for medium sized
companies igM=27.33, SD=3.67), In terms of Partnership use a st differencevas

found betwen small and large companies as well as between medium and large.

These findings show that company size dlma®ffect on asset management padnership
use, between small, medium, and large organizations. The use of partnership and ass

management diffs among companies of different sizes.
I nfl uence of companiesd6 size on the comp:

The comparison was also conducted to identify the effect of company size on company
performance. The comparison was done by comparing means of small, mediuargan

organizations

The internal and external performance outcomes mean level fo, smeaium and large
companies. fiere is a statistically significant difference in the company internal and

external performance outcomes scores for the three groups.

The performance of small, medium, and large organizations is significantly different.
These findings are consistent with previous findings, which have revealed that the

performance of small, medium, and large aigations differs significantly

Accordingto the results, there are significant differences between small and medium sized
companies as well as between large and small companies in terms of internal performanc
outcomes. The mean score for small compani€sl#20.80, SD=1.85) while or medium
companies is companie@M=17,80 SD=3.89). The mean score for large companies is
(M=17.97, SD=3.00).

The differences were also found in terms of external performance outcomes. There were
differences between small and medium companies and small and large @snjde

mean score for small companies Wkt=20.80, SD=2.89)for medium companied was
(M=17.66, SD=4.57) antbr large companiet was(M=16.94, SD=3.67).

According to these results, the performance outcomes of companies differ on the basis o
their size. These findings are consistent with previous findings, which say that small firms
have the highest performanaeeedium firms are slightly higher external performance than

large firms however in terms of internal performance are nearly at the same leve
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5.4.3 Influence of companies6 department

As mentioned inthe previous chaptetthe study was mainlyconducted among five
different departmentgmanagementplanning engineering department, general services
administration, opation management and financial managemenérefore the data was
grouped based on departments fiee different groups.The comparison was also
conducted to identify the effect of company department on performance outcomes. The
comparison was done by roparing the means of the five groups and reports the

significance of their differences.

There is no a statistically significant difference in the company internal and external

performance outcomes scores for the five groups of the respondent work departmen

According to thefindings, the internal and external performance does not differ between
different departments. It can be comprehended from these findings that the performance o
companies across different departments is consistent. If a company er@lin its

performance is consistent across different departments.

5.4.4 I nfluence of the respondents6 posi

The study focused on different job positions and data was grouped based on job position t
general managers, comabe planning managers, logisticand services managers,

operation managers and financial managers.

ANOVA was conducted to identify the effect of respondent position on the performance of
companies. The mean of five groups was parad to identify diffeences.There is no a
statistically significant difference in the company internal and external performance

outcomes scores for the five groups of the respondent work position.

According to theresults, the internal and external performance outcomes ddiffet
much on the basis of different groups of employees. These results suggest that the positio

of respondent has no effect on performance outcome in an organization.

5.4.5 Influence of the respondentsd work

As merioned previously,data was split into 3 groups based on number of working years
in the O & G industry The first group of respondenthadb et ween 5 t o
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experience, the second group th019 and the last group thaad 20 to 40 yearswork

experierce.

By using ANOVA, the mean of different groups was compared in order to identify
differences in performance outcomes on the basis working experience.
There is no a statistically significant difference in the company internal and external
performanceutcomes scores for the three groups of the work experience.

The results show that the work experience does not have an effect on performance
outcomes. The performance of companies does not depend on the years of working

experience thepersonnehave.

5.4.6 Influence of the respondentsd quall

The effect of e nsh meffoemarscé outqomesl wiad alse identifiex nn
this researchAs mentionedpreviously, data was split intdour groups based on the
respmdens ‘highest qualificationThe first groupof respondents have PBDthe second

grouphaveMScs, thethird group have BSc and the last group have bajtool dplomas.

ANOVA was conducted to explore the impact of respondent highest qualificatior on th
company performance by comparing the means of the three groups and report the
significance of their differenced.here is no a statisticgllsignificant differencen the
company internal and external performance outcomes scores for the four groups of

qualifications.

According to theresults, the education of employees has no effect on the performance
outcomes. Therefore, the performance of oil companies does not depend on the edlucation

level of employees.

5.4.7 Influence of measuring KPIs on the perfanance outcomes

The study useda five-point scale to measue KPIs where 1=weekly, 2=monthly,
3=quarterly,4=midyear and 5=yearly. ANOVA was conducted to explore the impact of
measuring the KPIs on the company performance by comparing the means of the five

groups and report the significance of their differences.
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The internal and external performance outcomes mean level for all measurement levels o
KPIs. There is a statisticallgignificant differencan the company internal and external

performance outcomesores for the five groups.

The study also aimed to determine KPIs for companies. The internal and external outcome
were assessed on the basis of weekly, monthly, quarterly, midyear and yearly performance
The mean scores show that there are differeircggerformance outcomes in different

groups.

A significant difference was found in internal performance outcomes between all groups
except onegwhich is weekly and monthly. Only the mean scores of measuring KPIs weekly
was not significantly different fra the mean of measuring KPIs monthly.

For external performance, a significant difference was found between megameekly
and quarterly, midyearyearly, and also betweenmeasuring monthly andjuarterly,
midyear and yearlyas well as between measuringagerly and yearlyNo significant
difference was found between the groupsvetkly and monthlyquarterly and midyear

andmidyear and yearly.

5.5 Independent FTest

An independenrsamples -test was conducted to compare the mean scores for the two
groyos and report the significance of their differen@@allant, 2011)The result tables of
this test are included iAppendix B

5.5.1 Il nfl uence of compani eso scope of
outcomes

The data was grouped based on companytopwudf operationsGroup one includes the
companies that operagxclusivelyin Libya, while the second group are companies that
operate internationallyThe resul of independentt-test between the mean internal
performance outcomes of companies opeftatally and internationally. A significant
difference was detected, indicating that there is a significant difference in terms of internal
outcomes between companies operates locally and internatiofadise results show that

the performance of companidgfers on the basis of scope of operatidhe findings also

suggest that the performance of a company is influenced by its country of origin.
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5.5.2 I nfl uence of compani eso scope of
outcomes

The resul$ of independet t-test between the mean of external performance outcomes for
companies operate locally and internationally. A significant difference was detsbteld
indicatesthat there is a significant difference in terms of external outcomes between

companie®peatinglocally and internationally.

The external performance outcomes of companies differ on the basis of scope of
operations. The external performance of oil companies in Libya differ on the basis of their
scope of operations. The external performanceamgs of local companies are different

from those of foreign companies.

A number of Ftests and ANOVA tests wermnductedas explained in this chapterafile

(5.6) summarizethe results for all tests in this section.

Table 5.6: Summary for the results of this section tests

Test Grouping criteria Dependent Level of Interpretation
variable (s) significance(p)
Independent-test | Company scope of| Internal Significant A difference was
operation performance (p<0.05) detected between
Locally outcones companies operate
internationally locally and
internationally
Independent-test | Company scope of| External Significant A difference was
operation performance (p<0.05) detectedbetween
Locally outcomes companies operate
internationally locally and
internationally
ANOVA Ownership type Exploration Significant A difference was
public- (p<0.05) detected for public
joint venture against both firms
private
ANOVA Ownership type Drilling Significant A difference was
public- (p<0.05) detected only
joint venture between public and
private private
ANOVA Ownership type Production Not Significant No difference was
public- (p>0.05) detected
joint venture
private
ANOVA Ownership type Resaes Significant A difference was
public- (p<0.05) detected between
joint venture public and private. JV
private and private firms
ANOVA Ownership type Technology Not Significant No difference was
public- (p>0.05) detected
joint venture
private
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Test Grouping criteria Dependent Level of Interpretation
variable (s) significance(p)

ANOVA Ownership type HSE Significant A difference was
public- (p<0.05) detected for public
joint venture against both firms
private

ANOVA Ownership type Asset Significant A difference was
public- management (p<0.05) detected for JV
joint venture against both firms
private

ANOVA Ownershiptype Partnership use | Significant A difference was
public- (p<0.05) detected only
joint venture between JV and
private private firms

ANOVA Ownership type Partnership Not Significant No difference was
public- benefit (p>0.05) deteced
joint venture
private

ANOVA Ownership type Internal Significant A difference was
public- outcomes (p<0.05) detected only
joint venture between public and
private private firms

ANOVA Ownership type External Significant A difference was
public- outcomes (p<0.05) detected only
joint venture between public and
private private firms

ANOVA Company size Exploration Not Significant No difference was
smalt (p>0.05) detected
medium
large

ANOVA Company size Drilling Not Significant No differene was
smalt (p>0.05) detected
medium
large

ANOVA Company size Production Significant A difference was
smalt (p<0.05) detected only
medium between small and
large large firms

ANOVA Company size Reserves Not Significant No difference was
smalt (p>0.05) detected
medium
large

ANOVA Company size Technology Not Significant No difference was
smalt (p>0.05) detected
medium
large

ANOVA Company size HSE Significant A difference was
smalt (p<0.05) detected fosmall
medium against both firms
large

ANOVA Company size Asset Significant A difference was
smalt management (p<0.05) detected for large
mediun- against both firms
large

ANOVA Company size Partnership use | Significant A difference was
smalt (p<0.05) detected for large
medium against both firms
large

ANOVA Company size Partnership Not Significant No difference was
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Test Grouping criteria Dependent Level of Interpretation
variable (s) significance(p)
smalt benefit (p>0.05) detected
medium
large

ANOVA Company size Internal Significant A difference was
smalt performance (p<0.05) detected for small
medium outcomes against both firms
large

ANOVA Compmany size External Significant A difference was
smalt performance (p<0.05) detected for small
medium outcomes against both firms
large

ANOVA Measuring KPIs Internal Significant A difference was
Weekly-monthly performance (p<0.05) detected between
quarterlymidyear | outcomes weekly and
yearly (quarterly, midyear,

yearly)

ANOVA Measuring KPIs External Significant A difference was
Weekly-monthly performance (p<0.05) detected between
quarterlymidyear | outcomes weekly and
yearly (quarterly, midyear,

yearlyyYbetween
monthly and
(quarterly, midyear,
yearly)/between
guarterly and yearly

5.6 Chapter Summary

Thi s

educational

chapter il nvestigated the

Further, it

responden

level, department and position. investigate@ t f i r m:
characteristicssuch as: objectives, asset management, maintenance approaches ani
operations. The findings showed a significant differences between public, joint venture and
private nndeerms of of

companies in Libya i

Furthermorethe influence of ownership, company size, scope of operations, respondents
work experience, respondents gqualifications and respondents departmethts model
factorswere examinedisingt-test and onevay ANOVA test to discover the ddrences
betweenthe groups, the findings showed a significant influence of ownership, size and
scope of operation on the model factors however no influence was detected from

qualifications, departments and work experience.

The next chapter will focus ohe model testing and the different hypothesis relationships
within the model
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CHAPTER 6: MODEL TESTING

6.1 Introduction

This chapter introdusghe different models and tests used in the study. The model for this
study was developed from related literatures andbeiltested throughultiple regression
analysis a statistical techniquesed when the purpose of research is to examine the
relationship between variables. The variables involved in regression analysis include
dependent and independent variables. Regressialysis is used to determine the effect of
independent variables on dependent variaflbs study aims to investigate the impact of
the oil operations on the performance of oil firms in developing countries. The data is
collected from 17 oil firms iibya, which covers all the active firms during the period of
data collection. Therefer the number of respondentsr this research i$§N=85). Table

(6.1) shows different testssed in the study

Table 6.1; Tests used

Test name Description

Cronbach alpha Assesses the degree to which a set of measures which make up the sq
sharing high inteconsistencyDeVellis, 2003).

Normality The distribution of a variable should follow a normal distribuijdair et al,
2010).

Multicollinearity Examines the correlation between independesatriables; high correlation
affecs the regression coefficient and statistisignificarce (Hair et al,
2010)

Regression analysis Exploresthe relationship between one @splent variable anainumber of
independent variables or predict¢Fseld, 205;Pallant,2011)

Independent-test To compare the scores of two different groups or condiiibiedd, 2005;

Pallant,2011)

Oneway analysis of variance To compardhe scores of three or more different groups or conditions
(ANOVA) (Field, 2005;Pallant,2011)

The different testsadopted in the studynclude reliability test( Cr onbach ™ s
normality test, multicollinearity test, independertestand ANOVA. All of thee tests

hold significant importance for this study. The reliability test has been conducted to check
the consistency dheresearch instrument. The reliability test is mainly associated with the
instrumentused for data collectiorfField, 2005). The restd of reliability test help
researchers understand whether the scale could give consistent results or not. Whe

analysing data, it is important foie researcher to ensure that the distribution of data is
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normal. In order to ensure this, distribution testconducted. The results of the test
determine whether the distribution of each variable is normal or not.

The extent to which variables used in the study are correlated with eacimetideto be
confirmed prior to regression analysis. Multicollineigriis an important assumption
associated with regression analysis. Hence, multicollinearity analysis was also conductec
in order to determine whether the variables are independent of each other(lBielibt
2005). When the researcher aims to compareg$dts of two groupmdependent-test is

conductedwhile when two or more than two populations are present, AN@Wsed

6.2 Reliability Test(Cr o n b &AlpHap s

Reliability is the yardstick for measuring consistency. As suggested by classical test
theory, every test score is influence by different factors. The true score is one, which is
based on all factors associated with consistency. There are several reasons for testin
reliability in a research. It helps measure the extent to which the resplesent random
measurement error. Furthermore, reliability is considered to be the precursor to validity. If
there is no consistency in the instrument and results, it is not possible to conclude that the'
are valid. Validity refers to the extentto whiche s ul t s ar e a alphatesat e .
provides a measure of the extent to which items in a scale provide consistent information
(Field, 2005)

One of the tests used in the study was reliability test. This test was conducted in order tc
study the prperties of items used in the test. The reliability of items is indicated by
Cronbach slpha It is a measure of internal consistency of items. The reliability of items
through Cronbach slphacould be tested with the help of SP&S3sion 18software. The

items are said to be reliable if their values fall within the acceptable range. According to
Tomlinson(2010) andPallant(2010) the values of alpha must not less than 0.70.dble

(6.2) shows that the reliability values of factors are more than Bl@@.ever, the average

reliability score is 0.8. These values indicate the high reliability of the study
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Table62:Cr onbach U(N=8%t results

Factor Cronbach AlphgU )
Asset management 0.75
Partnersip use 0.80
Partnership benefit 0.79
Oil operations 0.78
Internal outcomes 0.80
External outcomes 0.91

6.3 Overview ofMultiple Regression Analysis

Regression analysis is a statistical iestd for the investigation of relationsfipetween
different variables. When using regression analysis, the researcher aims to investigate the
relationship between different variables. The use of regression analysis is helpful in
identifying the effect of one variable on the otliEield, 2005). For example, regress
analysis could be used to study the effect of changes in money supply on inflation. In order
to explore relationship among variables, the researcher gather related to variables an
employs regression analysis to estimate the quantitative effect ¥adable on the other.

With regression analysis, the researcher also assesses the significance of estimate
relationship among variables.

Multiple regression analysis is used when a large number of variables are present in &
study. When using multiple reggsion analysis, researchers classify variables into
dependent and independent variables. The independent variables are those that influenc
other variables.

According to Field(2005) and Pallan{2010), multiple regression analysis involves
mathematicaéxpression that represents the behaviour of phenomenon. Multiple regression
analysis could be defined as a statistical technique that is used for the prediction of score
on the basis of previous scores. The explanation of multiple regression analyaisochas
been provided by BraimafR008) who has defined multiple regression analysis as a
statistical technique that is used for predicting the effect on independent variables on

dependent variabl@he multipleregressions calculated through the followireguation:
Y:a+QX1+b2X2+b3X3+ an + b
Y is the valueof the cependent variable (Y), what is being predicted or explained
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a (Alpha) is the @nstant or intercept

b, is the $opefor X,

X1 first independent variable that is explaining the vaeancy

B, is the sopefor X,

X2 second independent variable that is explaining the variance in Y

B3 is the $opefor X3

X3 third independent variable that is explaining the variance in Y

The difference between regression and correlation has beentpeebgrField(2005). The
correlation analysis is not helpful in predicting variables. On the other side, multiple
regression analysis is helpful in explaining interrelation among variables. This technique
could be used to determine how certain variabledddoe used to predict the outcome. The
most commonly used regression analysis technique is standard multiple regressior
analysis. In the study, standard regression technique was employed for studying the
relationship between asset management, partnebsmpfit, and partnership use and oil

operations as well as between oil operations and performance.

6.3.1 Regression assumptions

Before conducting multiple regression analysis, it is important to check a few assumptions

includingmulticollinearity, normaliy, linearity and outliers.
Data screening

Before entering data into SPSS, it is important to examine it to determine whether missing
values are present or not. There are different factors associated with data screening. It i
important to check whethéine surveys were completely filled by respondents or not. The

missing data is present in the form of missing responses to certain questions.

According to Sekraii2000), research in marketing and social science is based on surveys.
Therefore, it is not alays possible to get complete data. The problem of missing data is

one in which the researcher fails to get finished questionnaires from respondents. In this
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research, the researcher discarded questionnaires, which were not completely finished b
responderst. Therefore, the chance of missing data was ignored.

Normality and linearity

In multiple regression, it is important to estimate relationship between dependent and
independent variables. The relationship between these variables must be linear infnature
the relationship is not linear, the regression analysis will not yield effective r@2alksnt,

2010)

In regression analysis, it is assumed that variables have normal distribution. Fhe non
normally distributed variables can have a negative effecegression analysis. There are
several pieces of information that could be used to test the assumption of normality

including data plots, kurtosis and skewng@2allant, 201Q)

The normality assumption could be checked with the help of probabilityAsotrding to
Pallant(2010) and Field2005), regression standardized residual and scatter plots could be
used to check normality. The distribution of residuals must be noAmnabrding toField

(2005 136) the residualsardt he di f f e r evaloes sf thé autcome pgredictédh e
by the model and the values o3$kewndsscanobet c
defined asa measure afegularity, or more preciselyA distributioncan besymmetric if it

looks the same to theght and leftof the ceter pointon the other hand, the Standard Error

of Skewness displays the deviation that can be existed between the values of Skewness
multiple samples that will be taken randomly from the same underlying population
distribution as the sample of analyéiseld, 2005) Kurtosis can be defined asmeasure

of whether the data aftat or peaked relative to mormal distribution. @ta sets with high
kurtosis tend to have a differepeak near the mean andtd sets with low kurtosis tend to
have a flat to;mear the meann the other hand, The Standard Error of Kurtosis displays
the deviation that can be existed between the values of Kurtosis in multiple samples tha
will be taken randomly from the same underlying population distribution as the sample of
anaysis, the higher values demonstrate higher deviation of the underlying distribution of
the sample from a symmetric distributighield, 2005) The values of skewness and
kurtosis could also be used for checking normality. The values must be within 2. In
researchas shown inTable (6.3), the values are within the acceptable rarlgerefore,

distribution is said to be normal.
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The assumption of linearity could be checked with graph. If the line on graph is straight,
the relationship is linear. Thelfowing figures demonstrate that the relationship between

variables is lineaas the values of Y are the outcome and the values of X are the predictors.

Normal P-P Plot of Regression Standardized Residual Normal P-P Plot of Regression Standardized Residual
Dependent Variable: Operations:How good company's exploration rate beenin

W good co Dependent Variable: Operations:How good company's drilling rate been in past
pastdecade?
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Normal P-P Plot of Regression Standardized Residual
Normal P-P Plot of Regression Standardized Residual
Dependent Variable: Operations:How much was the technology upgrades
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Figure 6.1: Normal P-P plot of regression standardized residual

Table 6.3: Skewness and Kurtosis scores

Variable Skewness Kurtosis
Statistic Std. Error Statistic Std. Erra
Asset management -0.544 0.261 -0.331 0.571
Partnership use -0.744 0.261 -0.190 0.571
Partnership benefit -0.598 0.261 -0.371 0.571
Exploration -0.0481 0.261 -0.920 0.571
Drilling 0.032 0.261 -0.912 0.571
Production -0.169 0.261 -1.271 0.571
Reseres -0.163 0.261 -1.131 0.571
Technology 0.141 0.261 -0.883 0.571
HSE -0.091 0.261 -0.835 0.571
Internal outcomes -0.515 0.261 -0.157 0.571
External outcomes -0.395 0.261 -0.834 0.571
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Outliers

The presence of outliers also has an effect on the regukégression analysis. However,
in all cases, it is not required to remove outliers. Outliers could be transformed through
square root transformation, log transformation, and inverse transformation. The

transformation of outliers could result in improginormality(Pallant, 201Q)

The scatter plot indicates the presence of outliers in the study. The values with a
standardized residual of more than +3.3 or less #3a® are outlierg(Pallant, 2010
Tabachnick& Fidell, 2006). The outliers in data cowdcur because of incorrect entry of
data, failure to identify error, and others. In the scatter plot, there are no visible outliers.
From thescatterplot shown irFigure (6.2) we cannot detect the presence of outliers with a
standard residual of more tha3.3 and less thar3.3, which means that there are no

outliers.

The scatter plots of variablegxploration, drilling, technology, internal and external
outcomes, HSE, production and reserves haen Ipresented in Figure (6.2)
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Scatterplot Scatterplot
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Figure 6.2: Scatterplot showing distribution of residuals for each dependent variable
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Multicollinearity

Multicollinearity shows the relationship between different variables used in the study.
According to Hair et al2010), the presence of multicollinearity coulgsult in huge
analysis intervals. Furthermore, this also results in strange Resaof independent
variables The p-value tests the null hypothesjso influence). A low pvalue (<0.05)
indicates that the null hypothesis can be rejected. Additionally, a predictor that has-a low p
value is likely to be important to the mod®&lallant(2010) argued that it is important to
check correlation among variables and to test that the value of correlation must not be toc
high (0.9). In the following table, the values of correlation have been giVable 64

shows the highest value of correlatiooefficient is 0.783 which is between internal and
external performance and it is less than 0.9. This shows that multicollinearity does not exist
(Pallant, 2010).

Multicollinearity is the condition where two or more than two explanatory variables in a
research overlap. As a result of the overlap, the analysis does not explain explanatory
variables differently from othersAulticollinearity could also be explained as the presence

of high degree of correlation among different independent variables. Theaosympf
multicollinearity include wide changes in parameter estimates because of small changes ir
data. In other words, coefficients have high standard errors and significancePadialst,

2010)

The tolerance andlF values of collinearity also cdme checked to determine collinearity.
Tolerance is the indicator of variability of independent variable. On the other side, VIF is
the variance inflation factpmhich is the inverse of tolerance. The acceptable values of
tolerance and VIF are 0.1 for tolae and 10 for VIKHair et al, 201Q)As can be seen in
Tables(6.5-6.12), the values ofolerancefor each variable are not less than 0.1, therefore
the multicollinearity assumption is not violated. This is also supported by the VIF value,

which is lesghan 10 for each variable.
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Table64.Pear sonds correlation matr

Variables 1 2 3 4 5 6 7 8 9 10 11

1.Asset 1

2.Partneruse | .463 | 1

*%

3.Partner 488 | .509* | 1
benefit *x *

4. Explaation | .136 | .239* | .283* | 1

5.Drilling 61| .217* | 179 | .728* | 1

6.Production | .336 | .381* | .409* | .463* | .602* | 1

*% * * * *

7.Reserves 342 | .452* | .445* | .324* | .306* | .624* | 1

*% * * * * *

8.Technology | .321 | .262* | .303* | .484* | .421* | .424* | .510* | 1

9.HSE .378 | .355* | .306* | .383* | .378* | .465* | .437* | .444* | 1
*% * * * * * * *

10.Internal A81 | 417* | .546* | .491* | .263 | .448* | .544* | .580* | .490* | 1
OUtC0mES *% * * * * * *

11.External .556 | .560* | .590* | .471* | .423* | .503* | .523* | .543* | .527* | .783* | 1
outcomes *% * * * * * * * * *

** Correlation is significant at the 0.01 ley@Hailed).
* Correlation is significant at the 0.05 ley@Hailed).

6.4 Regression andHypothesesT esting

Multiple regression analysis is the extension of simple regression. This technique is usec
for predcting the value of a variable. The value is predicted on the basis of the value of
two or more than two other variables. The varigiskdicted in this technique known as

the dependent variable. The variablased for prediction are known as independent
variables. This technique is helpful in determining the overall fit of the model. Regression
analysis is also used to indicate the contribution of each predictor variable. In this research
multiple regression analysis was used to test hypothEggse (6.3) presents the research

model of this study.
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Figure 6.3: Conceptual model

6.4.1 The first part of the multiple regression (Model 1)

In this part of the analysis we focus on the impact of asset management, partnership us
and partnership benefit on oil operations (exploration, drilling, production, reserve
technology and HSEY he first part ofthe model is shown in Figure (.4

Qil
Operation

HI1A, HIB. HIC, H1D, H1E, H3F
Asset

Management 1

Exploration A

Drilling B
H2A,H2B H2C,H2D, H2E, K H2F
Parinership Production C
Use2

Reserves D

. H3A H3B.H3C.H3D. H3E. H3F Technology E
Partnership

Benefit 3
HSE F

Figure 6.4: Model 1 regression analysis (influence of asset management and

partnerships on oil operations)
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6.4.2 Model 1 hypotheses

H1A. Asset managemenogitively influences the oil exploration.

H1B. Asset management positively influences the oil drilling.

H1C. Asset management positively influences the oil production.

H1D. Asset management positively influences the oil reserves.

H1E. Asset management pidgtly influences the oil technology.

H1F. Asset management positively influences the oil health, safety and environment.
H2A. Partnership use positively influences the oil exploration.

H2B. Partnership use positively influences the oil drilling.

H2C. Pamership use positively influences the oil production.

H2D. Partnership use positively influences the oil reserves.

H2E. Partnership use positively influences the oil technology.

H2F. Partnership use positively influences the oil health, safety and enemanm

H3A. Partnership benefit positively influences the oil exploration.

H3B. Partnership benefit positively influences the oil drilling.

H3C. Partnership benefit positively influences the oil production.

H3D. Partnership benefit positively influences dilereserves.

H3E. Partnership benefit positively influences the oil technology.

H3F. Partnership benefit positively influences the oil health, safety and environment.

The effect of partnership use, partnership benefit and asset management on oil gperatior
is tested using multiple regression analysis. Six stages of multiple regression analyses ar

presented iMables(6.5- 6.10)as the variables group (dartnership use, benefit and asset
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management) were independent varigb¥sile each construct in lobperations was
dependent variable.

Stage 1 tests on the effects of the two partnerghgesand benefit) and asset management

on exploration

The results fronTable (6.5) show that partnership use has a significant relationship with
exploration however partnership benefit and asset management have no significant
relationship with exploration, thus supportiHg@A and rejectingH1A and H3A.From the
resuls, only partnership use makes a significant contribution to oil exploratiénvalues

indicate thee is no sign of multicollinearity, as (VIF<10) (Hair et al, 2010: 200).

It can be comprehended from these findings that the use of partnership is beneficial for oil
companies in terms of exploration activities. However, partnershipfitieeaad oil asset

managementould not be associated with exploration activities of oil companies.

Table 6.5: Multiple regression analysis- exploration

Standardized
Unstandardized Coefficient{ Coefficients Collinearity Statistic
Model B Std. Error Beta T | Sig. | Tolerance | VIF
1 (Constant) .597 1.081 .552 |.582
AssetMamagement |[.019 .036 .060 521 (604 (849 1.178
PartnershipJse .130 .059 277 2.207 030 |718 1.394
PartnershiBenefit |.007 .032 -.026 -.204 .839 |701 1.426

Stage 2 tests on the effects of the varialffestnership use and benefit) andsset

managemit) on drilling

The results fronTable (6.6) show that partnership use has a significant relationship with
drilling, however partnership benefit and asset management have no significant
relationship with drilling, thus supporting2B and rejectingH1B and H3B. From the
resuls, only partnership use makes a significant contribution to oil drillvig: values

indicate there is no sign of multicollinearity, as (VIF<10) (Hair et al, 2010: 200).
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Table 6.6: Multip le regression analysis drilling

Standardized
Unstandardized Coefficien| Coefficients Collinearity Statistic
Model B Std. Error Beta t Sig. [Toleranc{  VIF
. (Constant) .393 .865 455 (651
Asset Managemen].009 .026 .043 .339 [735 |.701 1.426
Partnership Use |.050 .029 .201 1.735].046 |.849 1.178
Partnership Benefi].035 .047 .092 .732 1466 |718 1.394

a. Dependent Variahl®©perationsDrilling

Stage 3 tests the effect of the predictor variables partnerships and asset management on o

producton

Table (6.7) indicates that both partnership use and benefit as well as asset managemer
have a significant impact on the company producttbarefoe H1C, H2C and H3C are
accepted. Thehighest absolute value dbeta cone from asset management, with
beta=0.335. According to (Pallant, 2010), the beta coefficient allows us to make
comparisons and to evaluate the strength of the relationship between each predictc
variable to the dependent variable. The beta value is a measure of how stramgly ea
predictor variable influences the (dependent) variable. Hence, the higher the beta value i
the greater the impact of the predictor variable on the dependant vafiaisleneans that
asset management makes the strongest contribution to oil prodéacarding to the VIF
values, there is no sign of multicollinearity (VIF<10) (Hair et al, 2010: 200).

Table 6.7: Multiple regression analysis- production

Unstandardized | Standardize
Coefficients Coefficients Collinearity Statistics
Model B Std. Error Beta t Sig. Tolerance | VIF
1 (Constant) -1.659 |1.064 -1.559 [.023
AssetManagement].169  |.035 .335 2.912 .005 .849 1.178
Partnership Use 097 [.032 .264 1.844 .037 .701 1.426
Partnership Benefit]. 160 [.058 .324 2.760 .007 718 1.394

a. Dependent Variahl®perationsProduction
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Stage 4 tests on the effects of the independeiables partnershipguse and benefit) and

asset management on oil reserves

Table (6.8) suggests that partnership benefit and asset management have a significan
influence on reservewhich confirms théH1D and H3D, on the other hand partnership use
does not have significant influence with resentksreforeH2D is rejected. From the
resuls, the highest absolute value bkta cone from asset management, wiibta=0.312.

This means that asset management makes the strongest contribution to oil reserve:
According to the VIF values, there is no sign of multicollinearity (VIF<10) (Hair et al,
2010: 200).

The oil reserves of oil companies are highly dependent on asset management activities ¢
organizations. Therefore, in order to increase the efficiencyesérves system, it is

important for oil companies to carry out asset management activities in an efficient

manner.

Table 6.8: Multiple regression analysis- reserves

Unstandardized

Coefficients Standardized Coefficien Collinearity Statistics
Model B Std. Erro Beta t Sig. | Tolerance|  VIF

1 (Constant) -2.568 .953 -2.696 |.009
Asset Managemer].096 .032 312 3.051 |.003 |[.849 1.178
Partnership Use |.025 .028 .098 .867 1389 [.701 1.426
Partnership Bengf].125 .052 .269 2.415 (018 |718 1.394

a. Dependent Variabl®©perationsReserves

Stage 5 tests on the effects of the independent variables partnéts@End benefit) and

asset management on oil technology

Table (6.9) suggests that partnership used aasset management have a significant
influence on technologywhich confirmsH1E and H2E, on the other hand partnership
benefit does not have significant influence with technolingyeforeH3E is rejected. The
highest absolute value dleta ome from panership use, witlbeta=0.253. This means
that partnership use makes the strongest contribution to oil techndlogytding to the

VIF values, there is no sign of multicollinearity (VIF<10) (Hair et al, 2010: 200).

The technology adoption and utilizati@me significant activities of oil companies. The

results of regression analysis have shown that partnership use and asset manageme
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activities have an effect on technology. These findings have important implications for oil
companies. Oil companies coulttrease their technology adoption and utilization if they

are successfully managing partnership use and asset management activities.

Table 6.9: Multiple regression analysis- technology

Unstandardized
Coefficients Standardized Coefficier Collinearity Statistic
Std.
Model B Error Beta T Sig. [Toleranc{ VIF
1 (Constant) -1.837 .940 -1.953 |.054
Asset Managemen].065 .031 .223 2.076 [.041 |.849 1.178
Partnership Use |.093 .028 .253 2.396 [.026 |.701 1.426
Partnership Benef].066 .051 .150 1.279 |.205 (718 1.394

a. Dependent Variabl®©perationsTechnology

Stage 6 tests on the effects of the independeiables partnershipguse and benefit) and

asset management on health, safety and environment

Table (6.10) suggests that asset management has significant influence qrwHISE
confirms H1F; on the other hand partnership use and benefit do not &aignificant
influenceon HSE, so H2F and H3F are rejected. Results show that the highest absolute
value of beta cone from asset management, witeta=0.459. This means that asset
management makes the strongest contribution to A8€ording to the VIF valugghere

is no sign of multicollinearity (VIF<10) (Hair et al, 2010: 200).

The consideration foHSE is significant for oil companiebecause of the presence of
hazardous materials and operatiowkich can incur catastrophic reparations in the event
of mishap (e.g. the BP/Gulf of Mexico oil spillAccording to the results, firms perform
better in terms oHSE if they are efficient in asset management. This suggests that firms
thatare better in asset management also perform bettegard tohealth, safty andthe

environment.
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Table 6.10: Multiple regression analysis- HSE

Unstandardized | Standardized
Coefficients Coefficients Collinearity Statistics
Model B Std. Error, Beta T Sig. Tolerance VIF
1 (Constant) -.710 .936 -. 758 .450
Asset Managemeén |.137 .031 459 4.421 |.000 .849 1.178
Partnership Use |.044 .028 .180 1.573 [120 .701 1.426
Partnership Benefit |-.052 .051 -.115 -1.022 [.310 .718 1.394
a. Dependent Variahl®perationsHSE
Oil
e
HIC, HID, HIE, HIF Operation
Asset Exploration A
Management 1 H1A, HIB
H2A, H2B, H2C, H2E Drilling B
> :
. Production C
Part_nershlp H2D, H2F
Use2
______ Reserves D
H3C,H3D
= _
Partnership H3A. H3B. H3E. H3F Technology E
Benefit 3 o i i
"""""""""""""""""""" HSE F

Figure 6.5: Revised Model 1 basedmregression analysis

Dash lines indicate nesignificant effect, solid hes indicate significant effect
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6.4.3 The second part of the multiple regressior{#lodel 2)

In this part of the analysis we examine the influence of oil operations including
explordion, drilling, production, reserves, technology and HSE on the internal

performance outcome$he second part of the reselmmodel is shown in Figure (§.6

Oil
Operations

Exploration A HA 4

HE 4

Drilling B
\ Internal
HC 4

Production C Performance
Outcomes 4

HD 4
Reserves D
HE 4
Technology E
HF 4
HSE F

Figure 6.6: Model 2 regression analysis of influence of oil operations on internal
performance outcome

6.4.4 Model 2 hypotheses

HA4. Exploration positively influences the internal performance outcome.
HB4. Drilling positively influences the internal performarmegcome.

HCA4. Production positively influences the internal performance outcome.
HDA4. Reserves positively influence the internal performance outcome.
HE4. Technology positively influences the internal performance outcome.

HF4. HSE positively influencesehnternal performance outcome.
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Hypotheses test

Those hypotheses are tested using multiple regression an&gsks construct of the oil
operations wasn independent variablevhile the internal performance outcome was

dependent variable.

Table (6.11) suggests that exploration, production and technology have significant
influences on the company internal performance outcomdsch confirmsHA4, HC4 and

HE4. On the other handdrilling, reserves and HSE do not haaesignificant influence

with the intenal performance outcomewhich rejecs HB4, HD4 and HF4 hypotheses.
Thehighest absolute value bka c ome f r om “ tbetssOB830Thie mearis, v
that technology makes the strongest contribution to the company internal performance
outcomes. The R suggests that the independent variables (exploration, drilling,
production, reserves, technology and HSE) are responsible for about 41% of the variance
in the company internal performance outcomes. According to the VIF values, there is no
sign of multicdlinearity (VIF<10) (Hair et al, 2010: 200).

The internal performance outcomes of oil companies were measured through different
variables including exploration, drilling, production, reserves, technadogly HSE. The
variablescause41% of changes in thenternal performance outcomes of oil companies.
This suggests that the remaining variance is caused by other factors. However, in order fo
oil companies to improve their performance, it is important to give significant attention to

these factors.

Table 6.11: Multiple regression analysisi internal performance

Standardized
Unstandardized Coefficienty Coefficients Collinearity Statistics
Model B Std. Error Beta t Sig. |Tolerance VIF

' (Constant) ]12.809 .995 12.868 |.000

Exploration |.904 .315 .364 2.871 |.005 418 2.392
Drilling -.237 423 -.076 -.559 |578 |.365 2.738
Production |.624 .257 .318 2.181 |008 |569 1.758
Reserves |.390 277 156 1.405 [.164 .544 1.837
Technology [1.020 .281 .383 3.628 |.001 .602 1.662
HSE .023 .257 .009 .090 929  [673 1.485

a. Dependent Variahlinternal performance outcomes
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0Oil
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Exploration A

Drilling B

Internal
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Production C
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Reserves D

Technology E

HSE F

Figure 6.7: Revised Model 2 based on regression analysis

Dash lines indicate nesignificant effect, solid lines indicate significant effect

6.4.5 The third part of the multiple regression(Model 3)

In this part of the analysis we examine the influence of opérations including
exploration, drilling, production, reserves, technology and H&E the external

performance outcome$he third part of the resedr model is shown in Figure (6.8
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Figure 6.8: Model 3 regression analysiginfluence of oil operations on external
performance outcome)

6.4.6 Model 3 hypothesis

HAS. Exploration positively influences the external performance outcome.
HB5. Drilling positively influences the external performance outcome.
HCS5. Production positively influeles the external performance outcome.
HDS5. Reserves positively influence the external performance outcome.
HES. Technology positively influences the external performance outcome.
HF5. HSE positively influences the external performance outcome.
Hypotheses &

Those hypotheses are tested using multiple regression anaysiach construct of the oil
operations wasan independent variablewhile external performance outcome was

dependent variable.
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Table (6.12) suggests that exploration, production, resertechnology and HSE have
significant influence on the company external performance outcomes which confirms
hypothesed1A5, HC5, HD5, HE5and HF5. On the other handlrilling does not have
significant influence with external performance outcomésch rejecs HB5. The highest
absolute value of t and beta come from reserves, w878 and bete0.375. This means

that reservegnake the strongest contribution to the compargxternal performance
outcomes. The R2 suggests that the independent variablexplpration, drilling,
production, reserves, technology and HSE) are responsible for about 48% of the variance
in the company external performance outcomes. According to the VIF values, there is no
sign of multicollinearity (VIF<10) (Hair et al, 2010: 200)

These results suggest that the external performance of oil companies is influenced by
exploration, production, reserves, technolegyl HSE. Therefore, for improving external

performance, it is important for firms maximizeefficiencyin these factors.

Table 6.12. Multiple regression analysisi external performance

Standardize
Unstandardized Coefficien| Coefficients Collinearity Statistics
Model B Std. Error Beta t Sig. | Tolerance| VIF

(Constant) [|11.516 1.359 8.476 |[.000

Exploration |1.131 430 .338 2.633 [010 [418 2.392
Drilling -.403 578 -.101 -.698 487 |.365 2.738
Production |.985 .350 .284 2.185 |030 [569 1.758
Reserves 1.314 .378 375 3.878 |[002 [544 1.837
Technology |1.153 .383 .355 3.008 (004 [.602 1.662
HSE .921 .351 .228 1.671 043 |673 1.485

a. Dependent Variablexternal performance outcomes
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Figure 6.9: Revised model 3 based on regression analysis

Dash lines indicate nesignificant effect, solid lines indicate significant effect

After completing this part of the regression analysis, all the research hypotheses have bee
examined. Table (6.13) sumnarises the results of the multiple linear regression and

indicates the supported and rejected hypotheses.

Table 6.13: Summary of accepted and rejected hypotheses as a result of regression

analyses
Hypothesis Independent variable Dependent variable Result of testing
HA1 Asset management Exploration Rejectedp=0.604)
HB1 Asset management Drilling Rejectedp=0.086)
HC1 Asset management Production Accepted(p=0.005)
HD1 Asset management Reserves Accepted(p=0.003)
HE1 Asset management Technology Accepted(p=0.041)
HF1 Asset management HSE Accepted(p=0.000)
HA2 Partnership use Exploration Accepted(p=0.030)
HB2 Partnership use Drilling Accepted(p=0.046)
HC2 Partnership use Production Accepted(p=0.037
HD2 Partnership use Reserves Rejectedp=0.389)
HE?2 Partnership use Technology Accepted(p=0.026)
HF2 Partnership use HES Rejectedp=0.120)
HA3 Partnership benefit Exploration Rejectedp=0.839)
HB3 Partnership benefit Drilling Rejectedp=0.466)
HC3 Partnership benefit Production Accepted(p=0.007)
HD3 Partnership benefit Reserves Accepted(p=0.018)
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Hypothesis Independent variable Dependent variable Result of testing
HE3 Partnership benefit Technology Rejectedp=0.205)
HF3 Partnership benefit HES Rejectedp=0.310)
HA4 Exploration Internal outcomes Accepted(p=0.005)
HB4 Drilling Internal outcomes Rejectedp=0.578)
HC4 Production Internal outcomes Accepted(p=0.008)
HD4 Reserves Internal outcomes Rejectedp=0.164)
HE4 Technology Internal outcomes Accepted(p=0.001)
HF4 HSE Internal outcomes Rejectedp=0.929)
HA5 Exploration External outcomes Accepted(p=0.010)
HB5 Drilling External outcomes Rejectedp=0.487)
HC5 Production External outcomes Accepted(p=.0030)
HD5 Reserves External outcomes Accepted(p=0.002)
HES Technology External outcomes Acceptal (p=0.004)
HF5 HSE External outcomes Accepted(p=0.043)

6.5 RevisedResearchM odel

The revised modeads shown in Figure (6.1@ based on the results of regression analysis
performed in the study. The original model aimed to study different fatttarfiave an

effect on the activities of oil companies as well as their internal and external performance.
The summary of key findings shows that exploration and drilling is not affected by asset
management. Therefore, the revised model exsltitese relatins. The factors including
reserves and health, safety and environment are not affected by partnership use. In additio
factors including exploration, drilling, technology and HSE are not affected by partnership

benefit therefore all of these relationare excluded from the revised model.

The external performance outcomes do not depend on drilling activity. Similarly, internal
performance outcomes do not depend on drilling, resenve$1SE. Therefore, the revised
model would exclude the variable of drilh g . t he

Hence, target

activities that can achieve higher performance.
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Table (6.14) demonstrates a summary of the results from the regression tests.

Table 6.14: Key findings from regression test

Factor Dependent Sig(p) t-value Beta Hypothesis
variable
Asset managemer Exploration (p=0.604) Rejected
Drilling (p=0.086) Rejected
Production (p=0.005) | 2.912 0.335 Accepted
Reserves (p=0.003) | 3.051 0.312 Accepted
Technology (p=0.041) | 2.076 0.223 Accepted
HSE (p=0.000) | 4.421 0.459 Accepted
Partnership use Exploration (p=0.030) | 2.207 0.277 Accepted
Drilling (p=0.046) | 1.735 0.201 Accepted
Production (p=0.037) | 1.844 0.264 Accepted
Reserves (p=0.389) Rejected
Technology (p=0.026) | 2.396 0.253 Accepted
HES (p=0.120) Rejected
Partnership benefi{ Exploration (p=0.839) Rejected
Drilling (p=0.466) Rejected
Production (p=0.007) | 2.760 0.324 Accepted
Reserves (p=0.018) | 2.415 0.269 Accepted
Technology (p=0.205) Rejected
HES (p=0.310) Rejected
Exploration Internal outcomes| (p=0.005) | 2.871 0.364 Accepted
Drilling (p=0.578) Rejected
Production (p=0.008) | 2.181 0.318 Accepted
Reserves (p=0.164) Rejected
Technology (p=0.001) | 3.628 0.383 Accepted
HSE (p=0.929) Rejected
Exploration External (p=0.010) | 2.633 0.338 Accepted
Drilling outcomes (p=0.487) Rejected
Production (p=.0030) | 2.185 0.284 Accepted
Reserves (p=0.002) | 3.878 0.375 Acceped
Technology (p=0.004) | 3.008 0.355 Accepted
HSE (p=0.043) | 1.671 0.228 Accepted

The revised model consists of different facttirat have been found tmave a significant

effect by this researchThe revised factors include asset managementerahip use,
partnership benefit, exploration, production reserves, HSE, and technology. These factor:
have been included in the revised model because they can explain 41% variance of thi
internal performance of oil companies. Similarly, these factorsdaaxplain 48% variance

in the external performance of firms. This shows that the factors included in revised model
have a significant effect on the internal and external performance of firms. Therefore, the
factors included in the revised model could daige the performance of oil companies.
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Figure 6.10: Revised model based on regression results

6.6 Validation of the Revised Research bdel

In order to validate findings of the study, the researcher has conductedtsernired
interviews. The purpose of conductingerviews was to support model developadhich
have been derived from questionnaire. The questions asked in the interview were related t
those asked in the questionnasach as internal and external performance outcarhes

companiegsee appendix E)

The interviews were conducted with four managers && @ companies in Libya. The
managers were selected from different departments. The interviews were conducted ir

August 2014n Libya. The duration of interviews wa&b minutes to B hours.

The findings from the interviesv were helpful in supporting the findings from
guestionnaire. This resulted in increasing the validity of research. The following table
shows the profile of interview participant$.can be seerthat all managers are highly
experienced in their areawith 15 to 27 years of experience. Furthermore, to increéeese
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validity of research findingghe managersvere selected from different departments and
both public and private sector firms.

Table 6.15: Interviewee profile

Number Position Firm Years of work
experience
1 Operation manager Public 22
2 General manager Private 27
3 Accounting manager Private 15
4 Drilling coordinator Public 18

6.6.1 Validation interviews results

Internal performance

The results obtained from the survey questionnaire showed that explpm@tialuction

and technologyhaveosi ti ve i nfluence on the firms*®

1 Exploration

According to the participants, theviel of exploration has a positive effect on the internal
performance of oil companie3his is largely because of the fact that if the level of
exploration is goodess pressure exeredon jobs or any unexpected tasks.

Therefore, it can be agreed ththe activitiessuch as exploration, production, and

technology have an effect on the internal performance of oil companies.

1 Production

The adequate production levels and effective functioning of production result in superior
performance of organizatiprbecause the adequate functioning of production makes

employees and management feel relaxed.

The production function has an effect on performance in such a manner that the smoott
operationof this function allows employees and managers to perform theis faskn
efficient manner. Therefore, this results in improving the internal performance of

organizations.
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1 Technology

The interview participants agreed that technology has an effect on internal performance of
oil companies. When technology is wetiplemerted in organizations, it becomes easier
for oil companies to perform their daily tasks.

The technology adoption and utilization has an effect on performance because technolog

results in increasing the easiness of task.

The results obtained from the suyvguestionnaire showed tharilling, reserves and HSE

haveno i nfl uence on the firms®" internal pe
1 Drilling

The interview participants believed that
performancelt is considered to be &@chnicé service which under theexploration and
production activities. Furthermgreompanies usually hire other service companies to do

the drilling activity for them.

According to questionnaire findings, drillings does not affect internal performance of oil
companies. These findings have also been supported by interviews.

T Reserves

The interviewees stated that reserves of oil companies indicate how big a firm is. However,
the presence of reserves has no effect on daily tasks performed by employees. Therefor:

reserves do not directly affect internal performance.

The reserves do not have an effect on internal performance of an organization because th

activity is notdirectly associated with theaily jobs and activities of employees.

1 HSE

Three of the intervieees stated that they are not surprisetause generally HSE is well

implemented in most oil companies and managers and employees do not feel too worriec
about this issue. One of them claimed that he is not quite sure if this relation should be
positive @ negative. This could be because of the lack of awareness of employees

regarding the significance of HSE.
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External performance

The results obtained from the survey questionnaire showed that exploration, production,

technology, reserves and HSE have positi i nf |l uence on the firn
1 A. Exploration

According to interviewees, exploration has a direct effect on production ‘etieh will
generate more income&herefore, the increase in the success of exploration activities could

result n enhancing the external performance of oil companies.
{1 Production

Interviewees believed that production level is the fundamental measure for the company
income. Therefore, if the prodiion level goes down or stopthen the company
performance will go downimmediately. Hence, production is directly related to

performance.

Production is one of the significant activities performed by oil companies. Therefore, the
production level could be used as an adequate measure to determine external performant
of oil companies. If the production level is high, the performance of oil companies is

superior.
1 Technology

All interviewees agreel that having advanced technology helps the company in
discovering and producing with less risk and less cost. Therefore, technokagg te be
positively associated with extetnperformance of oil companie3herefore, in order to
enhance external performance, it is important for oil companies to adopt advanced
technology. Technology is a significant factor because it is associdtedoth internal

and external performance of oil companies.
1 Reserves

The external performance of an oil company could be determined threugisetrves. If a
firm has bigreserves, it is expected to perform better than otReseves tell how the big
and powerful company isHence, the firms with more reserves perform better than firms

with fewer reserves. Oil companies can increase their external performance by increasing
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their reserves. However, reserves are not associated with internal perforniamite o

companies.
1 HSE

According to participants, the health and safety standards have a direct effect on
performance of oil companieShey stated if the health and safety is mdtserved
correctly, thiswill negatively affectthe externalcompany gerformance One of the
interviewees reported that he was working years ago when oil spills occurred in one of its
fields because of health and safety issudsch resultedn losing money and time to fix it

as well as environmentatlegradation Therefore, theexternal performance of oll
companies could be improved by their activities associated with health, safktize
environment. This could be associated with an increase in the importance of environment

safety and health and safety of employees.

The resuk obtained from the survey questionnaire showed that drilling has no influence

onhe fir ms external performance.

1 Drilling

Three of the participants agreed with the results of the survey questionnaire that drilling
has no direct effect on the externalfpamance of oil companiesas they see it as a part of

exploration and production.

One of the interviewees claimed that drilling should have positive impact of the company
performance. Overall, it can be seen that the drilling activity has no directassowvith
the external performance of oil companies. Therefore, it is not an adequate measure of .

firms" external &@eectbror mance in the O
Asset management

All interviewees agree that asset management is very important tool for oil firms asd it h
an influence on firms® operations and <co

that asset management has an effect on the performance of oil companies.

One of the interviewees stated that public firms should pay more atteéatroanaging

thar asses$ equally in all areas. One of the interviewees suggested that more investigation
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should be done regarding drillings he thinks that asset management positively inflgence

drilling.

The importance of asset management has been highlighted bfndiegs of both
guestionnaire and interviews. Therefore, it can be agreed that for oil companies to improve

performance, it is important to bring efficiency to asset management.
Partnership use

Interviewees agreed with the relationships founded androoedi that partners are very
important for their firms. The use of partnership assists firms in managing their operations
and activities. Therefore, partnership results in improving the performance of

organizations.

One of the interviewees from public firmepor t ed t hat al l t he f
well as the exploration areperated bypartners andthey need to use partners more in
training the human resources and using advanced technology. Other stated that partnersh
use did not have positiveelationships with some operationshich is not surprising

because partneese notusedia | | f i r ms activities.

The use of partners has a positive effecoperationaperformance because partners assist
in performing several activities, which aratical for oil companies. The use of partners

not only resulin sharing resourcebut also expertise, which ultimately benefits the firm.
Partnership benefit

The interviewees agreed that partnership benefits result in increasing the capacity of firms
The use of partners also allows firms to maximize reserves and therefore, enhance:

performance.

These findings again support the argument that partners provide necessary expertise, skill

and resources that maximize the performance of oil companies.

6.7 Interviews Summary

The purpose of conducting interviews was to support the findings of the questionnaire.
Therefore, interviews were conducted with managers & G companies in Libya. The
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findings of the interview have supported the model. The findinge havealed that
exploration, production, reserves, technolagyl HSE are activitiethathave an effect on

the performance of oil firms.

The findings of the interviews have also validated the revised research model. The findings

of the interview did noteveal any major issue or concern regarding the revised model.

6.8 Chapter Summary

This chapter started with the presentation of the tests performed in thisisthalgingthe
reliability tests suggested through the Cronbasdlpha value, correlationest, t-test,

ANOVA test and regression, to examine the proposed model and the related hypotheses.

This chapter also represented how Libyan firms responded to the research sseans

that ownership type plays major role in oil operations, performassetf management and
partnerships. The size of a company has an effecthenproduction of oil. The
performance of oil companies differs on the basis of their site charts in this chapter

also show that there are differences in local and internatidirms in terms of
performanceFurthemorethe chapter covered the analysis data usiegtt ANOVA test

and regression analysis in order to examine whether the factors identified in this study have

a statistically signinced.cant 1 mpact on f i

In addition, the modeh this research was tested using regression analysesempirical
findings indicate the important role of different factors in the internal and external
performance of oil companies. The factadentified in the studyinclude exploration,
production andechnologywith R2 of 41% for internal performancand factors include
exploration, production, reserves, technology &f8E with R? of 48% for external

performance.
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CHAPTER 7: DISCUSSION

7.1 Firm Objectives

According to Steves (2008), the objectives oNOCs reflect their purported national
mission which can be multifaceted, hard to understand, and usually confliétngith
conventional firms, the root purposes of NOCs isrfaximization ofshareholdewalue
however, becausefo t hei r ,national ™ status and poc
ethicaland ecological limitationsiot borne by not© & G firms. The shareholder ofna

NOC is the governmentconsequentlyNOCs are expected to perform on behalf of the
whole countryrather than being simple O & G enterprigd4arcel, 2006 McPherson,

2003 Stevens, 2008van der Linde, 2000). ComparistmmongNOCsand international

oil companies are not helpful given the present divergences in targets and objectives
Diverse distintions exist between NOCs together with their performance for the

achievement of commercial as well as fmmmmercial target€CEE, 2007).

The firms surveyed were asked to highlight the most five important objecliegesults
displayedn Table (51) are inline with the results of studies conducted by Stey2068),
CEE (2007) andTordo et al (2011) which foundthat the objectives of statavnedand
private firms differ. In addition to this, the results are also similar to the findings of
previous stdies conducted by Nor@980) Grayson(1981) Horn (1995) and McPherson
(2003) who discussed that national petroletimms have norcommercialtargets, such as
employment generatioand provision of socialand other infrastructure (e.gchools

hospitas androads).

NOCs can be employed to attain socioeconomic targets, for instance service creation fol
indigenous people, expansion of business and technological ability, supply of communal as
well as other infrastructure, income relocation by mean of ¢edrprices, as well as
assisting government borrowing (Gayson, 1981; Horn, 1995; McPherson, 2003; Nore
1980). Noncommercialobjectives may finely influence the business performance together
with productivity of NOCs, but simultaneously they do not esaiytiliminishefficiency.
Non-profit practices can bedeliveredresourcefully andefficiency should be calculated

with respect tmbjectives(Tordoet a| 2011).
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The Performanceof NOCs should bessesseavith respect to theipbjectiveshowever,
mission and objectivesdiffer broadly among NOCstelying on the policy targetsof
shareholders. Commonly they usually contain a few from the following: the safeguard of
countrywide hydrocarbon assets, which needs the national oil company to exploit the
recoveryconstituent on fields as well as optimize sources in proportion to the depletion
plan of the country; to stimulateconomicexpansion, which requires NOCs to utilize
financial and productivelinkagesat its best and to support the political concerns of the
nation abroad, which implies the target function of NOCs is the conception of value for

overall society (Stevens, 2008).

7.1.1The relationship betweenfirm objectivesand performance

The role andobjectivesof an NOC are reportd to be affected by the puoses and
objectivesof the country in connection with energgnd petroleum strategyand such
efficiencybreaks have been moderately defensible by the intricaclgjettives chased by
NOCs relatedto the plain maximization o§ h a r e h returalserr cgpital tracked by

private oil companieéTordoet al 2011).

The surveydemonstratedthat firms having a limited breath ofobjectives including
increase in production, reserves, employmant development of new wells perform
lower than other firms whichdwve other type of objective€onversely, myanizationswith
the targets of improving goods and sersianteing new technology fields investment
into employees dedication to healthsafety and environmenand maximization of
shareholder capita@rereported to have greatperformanceOrganizations which have the
objectives of high production, increasing stocks, introducing new wells, production
protection and reduction of production expenditurewere reportedto give somewhere
betweensuperior and paoperformance These resultsorroboratepreviousstudies Al-
Obaidan& Scully, 1991; Hartley & Medlock 2008 Victor, 2007 Wolf & Pollit, 2008
Tordo et al 2011) which found thatsemiprivatizations can increase tladficiency of

petroleumfirms.

Alternatively a repeatedisapprovalof privatization research works is that statel non
state organizations cannot be eloquently contrasted on the foundation of busines:s
performancespecifically in profitability on account of their intrinsically diverse gat

functions (Bozec et gl 2006). Wholly stategovernedfirms usually track noiprofitable
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socicpolitical objectives, so that fewer returns do not certainly symbolize elevated
expenditures as well atechnical inefficiencies rather they may indicateommunity
outputs (Wolf, 2008). Additionally, norprofitable targets mawltimately influencethe

long-termprofitable performance as well as productivityN\dDCs

In light of these results, the importaobjectives that need to be devised by petroleum
firms consist of entering newechnology fieldsenhancement ofjuality of product and
service investment into employeesommitmenttowards health andafety and lastly
maximization of investor capital.his study shows giroleumfirms with such targets can

do better as compared to thdsens that concentrate on high production.

7.20wnership

The effect ofownershipon entrepreneurigderformancehas been commonly inspected in

the economicortext; the ownershipconfiguration affects thenissionand objectives of
NOCstogether with the existence of inducements that encourage cost competence togethe
with novelty. On the whole, national oil organizations that are entirelg bgl the
government lean towardsigger state targets and smaller quantity of inducésném
improve effectivenessompared to senprivate national oil organization@ordo et al

2011).

In light of the results shown ichapter5, the portion of statewnedfirms is 41% whereas
joint projectfirms comprise 30%; the remaining 29% is whollate firms. The results
show that public division holds the maximum portion of possession in Libya. The survey
results show that petroleum exploration as well as drilliag ligher level in the private

firms as compared to the joint venture togethieh stateownedfirms.

Al-Obaidan& Scully (1997 found thatthe level ofefficiency in stateownedcompanies
averages 665%in comparison with the privafems based on profit maximization. In the
same vein, Victof2007) examiné the comparativefficiency of national and private oll
organizations to convert sources into production as well as reviéws concluded that
the private organizations were otierd more efficient than NOCs in convertimgserves
into realoutput andthey wereinclined to poduce appreciably more returns per unit of
output Likewise,Wolf & Pollitt (2008)studied 28NOCsfrom 20 diversestates from 1977
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to 2004 and reached the conclusion that privatization is related with elevated profitability,
better functional effectiverss, greatereturnandreduced employment

Hartley & Medlock (2013) studied 61companiesfrom 200109 to evaluatethe income
efficiency. Theyconcluded thaNOCs areusually lessefficient than shareholdepwned
firms. They also revealed that seprivatizations enhanceoperatioml efficiency.
Conversely, Hartleg Medlock (2008) discussed that a good amount of ineffectiveness of
NOCsis in-line with the proposition thathe stateas ownerdirectsresources taliverse
organizational targets. It was alsoalissed in their research that political push is expected
to compelNOCsto vend their products at prices lower than the usual market prices, and
also to provide work for more employees than they actually require. However(2008)
highlighted that neitlr the hypothetical noexperientialliterature have up to now been
capable of supplying significant facts as to whether government estateownership is
naturally better in encouraging econoreiticiency, or whether privatization is a suitable
instrument to develop organizationpérformanceand effectivenesdde statedthat most
academicsconsiderthat in the conditions of aggressive market competition -state

ownedfirms aremoreefficient andprofitable

Explorationis an uncertain business déspthe fact that the possibility of success
exploration drilling has been progressively growingrecentyears(Tordo et al 2011).

There are diverse reasotigt could be related to these outcomes. However, petroleum
exploration as well as drillingags not merely neennportant resourcebut also data
concerning relevant positions. It alsteed scientific ability together with project
managemenproficiency. As exploration involves greater risksganizations want risk
administration techniques fthis practice. According t&handi & Lin (2014)& Tordo et

al (2011) nonstate organizations are normally risk takeveBereas statBrms circumvent

risk; hence, the success level of exploration as well as drilling is greater among private

firms.

Accordng to Tordo et al (2011), progression in production together wikie reserve
replacement rate argypical indicatorsof upstream efficiengywhereas the exploration
achievement rate might be taken as a supplementaagurenf technological as well as
geophysical capability as it is already incompletely captured by the reserve replacement
rate. Another cause could be related to these findstgeeownedfirms generally hire the

services of petroleurfirms for the exploration as well as drilling practscén measures of
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oil production as well as stocks, the findings showed that-etatedfirms havea greater

scale of petroleum production together with reserves as compared to private and joint
venture firms equallyNOCstogether with their state of gin, not international petroleum

firms andtheir shareholders, mainly direct the progress of upstream petroleum resources
(Victor, 2007).

The results of the study are-line with the earlier work of Victof2007) as well as CEE
(2007), which could be rated to the organizational targets as discussed together with
schemes on the production of petroleum reseesssleble. In addition, the findings
showedthat privatefirms havea greater level of petroleum technology than both state
owned as well as jointenturefirms. On the other hand, statevnedfirms seem to have

the lowest scale of technology improvememechnologcal improvementis a very
significant element ithe petroleum sectofSteven 2008 Tordo et al, 2011Victor, 2007.

In order to attai success, it is imperative for enterprises to modernize technology so as to
deal with changing requirements.

Tordoet al(2011)foundthatNOCstendto deal with andnaintainthe asset base that was
passed to them, and most failed to spemdthe improvement of facilities or novel
technologies. Further, Steve(®)) discussed thahe majorityof NOCslack technical
capability and lost the capacity to start more advapecegctsindependently. Concerning
health, safety anthe environment, again the suey findings showed that privatems
perform better possibly linked ttechnology becausethese firms spendn important
portion of income on technology upgradbeat includehealth and safetgquipmen{Tordo

et al 2011).Moreover, the state ownddmsare greatlyrelianton oil servicesompanies

for manyoperationapractices.

According to survey resultprivate firms reported higher performance than public and
joint venture firms while joint venture firmsoutperformedpublic firms. These resudt
verify earlier research worgoncluding that NOCs are generadignificantly lessefficient
thanprivateinternational oilfirms (Al-Obaidan & Scully, 1991artley & Medlock 2008
Steven, 2008Victor, 2007 Wolf, 2008 Tordo et al 2011). There areeseral potential
reasons for this. For examplOCstend to beoverstaffedand their employees are often
overpaid relative taverage incom@er occupation(Waelde 1995). In addition to this
NOCs were accused foemploying considering relatives tnibal instead of relying on

requirenenttogether withperformancdAl-Mazeed)j 1992).
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There are motivating and necessary features of good national oil compedagmance
for instance, human capital as well as talent base, technical ability, as well asiahdus
partnershipgTordo et al,2011). Wolf(2008) emphasized that because profit is not a key
consideration of NOCdpwer costefficiency cannot be considered a credible benchmark
of success as othelrivers than profit maximizationare the core of therganizational

mission

7.3Size

As stated irchapter, thefirms were divided into groups on the foundatiortioé number
of workers to large, mediwsized as well as smdifms (all are characteristically private

firms).

It was found that most orgamizons in Libyan O & G arargefirms owned by thestate.
Petroleum operations inside these petroleiims are pretty alike as far as the extent of
the firm is concerned, which backs up the findirgfsVictor (2007) who proposed that
Size countsas less of an issue in the petroleum industry compared aenership
particularly for NOCs

In measures of petroleum exploration, drilling, technology improvement together with
health, safety and environment, sraalfirms appear tgerform more effectivelythan
medium and largdirms. Largefirms have the greatest scale of petroleum produgction
whereas mediurfirms are greater in reserves. These findings could be expléwynede
ownership type as large firms are totally state ownedile small firms are priva

companies.

7.4F i r Mmraddces for KPIs

According to PESD(2006), making use of KPlappropriatelyhypothetically can be
accessed from dissimilar perspectivas they are directly linked with the entrepreneurial

policy or directly participate to therganization&strategic objectives

The survey findingsegardingpetroleumfirms® KPIs, as can be seen in the Table (7.1) that
private firms appear tameasureheir KPIs more regularlye.g.on a weekly basiy joint
project firms calculate them periodaly and on monthly foundationdut stateowned

firms calculate KPIs midyear.
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Table 7.1: Measuring KPIs based on ownership

Public firms Joint venture firms Private firms
midyear monthly weekly
yearly quarterly monthly

The employment of fundamentaérformancendicatorsappeared as effectual in reaching
desired outcomegs:irms thatmake useof KPIs are moreefficient thanfirms thatdo not

make use of such indicators. The results of the research propose that in Libya, the
employment of KPIs is greater among private as well as yeinture firmsas compared to

the publicfirms, which again revealed the bureaucratic settingtate ownedirms (Al-
Mazeedj 1992 CCE, 2007; V8lf, 2008).

The employment of KPIs adds towards beperformancef firms. The utilization of KPIs
is apparentfrom the survey as greater among priviaims ascompared to public and joint
venturefirms,; consequently, privatirms have higheperformancen Libya. In addition to
this, the utilization of KPIs is least in stadenedfirms, whichmay relateto theirlower
performance The performanceof public firms is lower as compared to private and joint

venturefirms.

7.50il ServicesCompanies

According to survey results, firms use oil servicempairesin different activities which
differ from state owned to joint venture well as to private firms.dble (7.2) summarize

these activities based on ownership type.

Table 7.2The main fiveactivities that oil services companiesised for based on

ownership
Activity Ownership type

exploration public & joint venture
equipment public & joint venture
drilling public & joint venture
train and develop technical people public

oil condition monitoring public

implementing new technology joint venture
consultations joint venture

product and technology innovation private

knowledge management private

infrastrucure private

transport of crude oil and gas private

train and develop technical people private
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Such results revealed that petroledimms benefit from employingthe activities of
shipping of crude oilfraining together with expansion déchncal employees, product
together with technology innovation infrastructure expansion as well as knowledge
managemenso as to prove superigrerformance This backed up the point thah a
efficient organization would make use of partnerships as segment of a dedailed
comprehensive scheme neanageisk as well as to focus in fields of relative gain (PESD
2006)

Petroleum field services contain an amount of secondary services in the exploration anc
productionprocessesfor instance environmental together with geggical appraisals and
examination, drilling, toolsupply and engineering ventures, as they outline an essential

segment of the general petroleum and power industsdpet al 2011).

The business procedures of petroleum produciniyms are multifacei® wherdoy
petroleumreservoirsare acknowledged bthe supportof ecological work area. Large
firms, such as Exxon Mohildo not make the tools but they deal with business and
industrializedcompaniedor the procedurewvhereas the servimmpanis suppy required

infrastructure, toolsindservices.

The petroleunfirms are engaged in thprocesf exploration production extraction, and
shipping. According t@Ghandi& Lin (2014),the greater risks as well as challenges have
made it crucial that natiohgetroleumfirms are dependent upon the oilfield service
companis, because oilfielccompanes are those that are expert in drilling together with

supplementary services.

7.6 The Impact of Oil Operationson Fi r nPerormance

Figure7.1 shows the propesl oil operations and objectives examined in this research for
the attainment of higher performandépstreamindustry is known as exploration and
production drilling is taken as a part dhe E & Pactivity, as can be seen Figure (7.1),

which shows tht the two main operations are production and reserves. This is so because
reserves are existing result of exploration and drilling while the production process starts
by producing these reserves. Organizational objectives as mentioned in the literature
influence the operations, technology upgrades and health, safety and environment, whicl

affect the operationsnd thughe overall performance.
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The study outcomes validates tliatns are different in terms of targe®revious studies
(Marcel, 2006 McPheson, 2003 Stevens, 2008) reported the significance of organization
targets on the organizational performance, for example the objectivd®©$ take in
profitable and notprofitable targets which can be multifaceted, but priviates have
obvious objedves and for this reasothey diverge in theiperformanceand also they
havean efficiencygap.

The resuls of the regression analysis show that the performance of the oil ligsiseen
measured via various variables which include exploration, dyjllproduction, reserves,
technology, as well as health, safety and environment. The variables showed to be causin
around 48% changes wi,wlich meatshhat the llefrovarsvarianges r
or changes are caused by some other factors ag\vietthr, 2007).The regression analysis
indicates that oil organizatios “performanceis definitely influenced by exploration,
production, reserves, technology, and health, safety and environment. The results sugge:
which of the firm operations should hgaid more attention to for enhancing greater

performance.

This aligns with the finding by Victof2007), who suggested that production and reserves
have major impact on the firm performance. Also, St€2€08) and CEKE2007) reported

that exploration, mduction, reserves, technology and health, safety and environment are
considered to beerformanceindicators for the oil organizations. Further, the results
highlight t hat reserves have t hehowewar,ges
drilling hasno significant impact on performancghich could be related to the upstream

oil sector (including drilling) commonly being underE & P. Besides, the drilling was

considered to be a factor of the research model after the pilot study feedback.
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Firm objectives

Technology
Production
Upgrades Firm
Performance
Reserves
HSE (exploration & drilling)

Figure 7.1: Oil operations and firm objectives proposed and examined in this
research for improved performance

7.7 The influence of asset management and partnerships

Figure (7.2) demonstrates proposed asset management and papgsersamined in this

research in order to achieve advanced operations performance.

The results of the regression analysis suggest that oil exploration and drilling are not
influenced by asset managemehbwever the regression analysis indicatthat aset
managementhas a significant impact on theother factors of production, reserves,
technology upgrades and health, safety and environment. Moreover, the results report the
asset management significantly has the largest impact on health, safety aodneertris.

The finding suggests that the firm should focus more on managing the asset in order tc

enhance the firm operations.

This aligns with the work of Schuma& Brent (2005), who discussed that asset
managementreduces the working expenses by maxingz fortification setting up,
therefore the key gains of an assemnagemenstrategy are higher asset reach together
with performancdn conjunction with optimizeghrocessand safety efficiency. The study
of Kongezos& Jellum(2012) is verified by the refis obtained through Schum&nBrent
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(2005) suggesting thatmanagemenbf asset in the modern industrial period is the

motivation for higher revenues by employing assethe most efficientvay.

The regression analysis highlighthat factors like reerves and health, safety and
environment do not get influenced by partnershiosthe other hand, the regression results
report that the partnerships have high influence on oil exploration as well as drilling,
production and technology upgrades. Hende tesults suggedhat to enhane the
enterprise operation activities, it lghly recommended for firsto work along with
partners for those activities. This supports the work of thedo et al (2011) which
observed thavilfield servicesentail ext@sive supplementary services in the exportation
and production progression. They constitute a central element of the whole petroleum
industry. In addition to this, Ghandi Lin (2014) discussed that the national petroleum

firmsarebased greatly on oilfidlservicecompanis due to greater risks and threats.

Asset
Management

Technology
upgrades

Production

Reserves
(exploration & drilling)

Partnerships

Figure 7.2: Asset management and partnerships proposed and examined in this
research for higher firmsoé operat

7.8 Chapter Summary

This chapter examined the research data using -thstt ANOVA test, and regression

analysis. It was found thatxploration, production, reserves, technology upgrades and
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health, safety and environmehave significant positive impacts drbyan oil f i r ms ©
peformanceF i rolnéctives that need to be devised by petroleum fier® highlighted
including entering new technology fields, enhancement of quality of product and service,
investment into employees, commitment towards health and safety and lasityization

of investor capital further, the role of ownership was highlighted in this research and the
survey resultsshowed thaprivate firmshave higher performance than public and joint
venture firmsThe finding suggests that the fisrshould focus moren managing the asset

in order to enhance the firm operatiosaddition,the results suggest that to enhance the
enterprise operation activities, it is highly recommended for firms to work along with
partners for those activitiehe next chapter wilconclude this research by highlighting

academic and practical implications, limitations, andgestions for future studies.
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CHAPTER 8: CONCLUSIONS

8.1 Introduction

The major aim of the research s examine the associated evolution of operational
performance magement and metrics fooil companies and propose raodel for

performance measures for monitoring oil operations.

The regression analysis of the survey results showed that the overall oil exploration and
drilling were less influenak by asset managementptices however asset management

has an influence on all the other factors. The examination of business partners athowed
factors except reserves and health, safety along with environment are influentted by
involvement of partners. The internal fsemance outcomewith R? of 41%rely on all
factors excepdrilling activity, reserves and HSE. Similarly, the external performance

outcomewwith R2 of 4846 rely on all factors except drilling activity.

The field research data was analysed using relipltdgt, normality test, multicollinearity

test, independent-test, and ANOVA.ANOVA test results show that the 7 public
companies, 5 joint venture companies and 5 private companies have different levels of oll
operation activities mainly depending on tlretype of ownershipwhich alsohas a

significant influence on firnisobjectives.

As per the first and second research quest(@ist aspects of oil operations have the
greater influence on performance?) afitb what extent do asset management and
partrerships influence oil operatiorjs?he study identifies all elements which have a
major influence on the operations and performance of firms for which an effective
guantitative analysis was conducted through SPSS via the correlation and regression tes
Factors like asset management and partnerships have influences over oil operation:
showed some fruitful insightswhich would help in controlling the performance

management of Libyan oil firms in the long run.

The descriptive analysis of the research hetlipeframing down numerous characteristics
like exploration, drilling, production, reserves, technology upgrades, HSE and ‘firm
objectives which impact the overall performancehich explains the thirdand fourth

research questios (What level of influene daes the firms “objectives have on
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performance?and What are the characteristics of oil firms in Libya in terms of oll

operationsp

Further maintenance approachds,i rofjéctives, partnerships arakset management
have also been highlighted anddied to understand their influence on the operations of
Libyan oil firms. In the earlier chapters of this thetkie research model and hypotheses
were tested while discussing the data analysis and results. Wrapping up this tthissis
section willshed ight on the significance, practical implications, theisedtcontributions,

limitationsandrecommendationsf this study

8.2 Summary of ResearchFindings

The wide gap between the private, public and joint ventures was evident in the oil sector of
Libya. The difference in the core objectives of the public and private sector, when it
concerns the oifirms of Libya, was put forward by all those who were surveyed. While

private sector®"s prime concern was f@op i m
purpose of the public firms in the sector was to increase produ¢tengivate sector has

an upper hand when it comes to the average score for the oil exploration and @rilieg

the public sector and the joint ventures have an edge over tha@firms when it comes

to the amount of reservesd productionOn average, private firms also have an edge

when it concerns the HSE and technology upgrades as compared to the public sector.

The size of the firm is also very significant when it consetifme production level and
health, safety and environmeifithe production of oil is remarkably different for the large
and smaller firms in terms of capacity. Similat§SE alsovariesgreatly according to the

size of the firmWhen the classification dhe oil companies is used to examine the asset
management priority and its practicése difference between the three major divisions is
clearly substantive. Operation anthintenance, facilities management, health, safety and
environment are included asme of the prime concerns for the private organization within
the oil sectorswhile the public and joint ventures of Libyan oil sector focuses more on the
reservoir management while keeping the operations and maintenance, health, safety an

environmentm check.

Partnership pattern also differentstle private sector from the others when it comes to

the oil industry of Libya. Partners are generally favoured by the private firms who have the
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independence of choosing the oil service partners. The yeimures are least likely to
come up with the possibility of using partners. However, when it comes to the production
and monitoringthe public and joint ventures are more likely to opt for partners than their
private counterparts. Similaglyrivate firms are more likely to take partners on board
when it concerns the improvemaeuit facilities, system upgras infrastructure, logistics

and supply. Hence there are extensive differences in all three divisions of the oil sector in

Libya when it comes to penfmance with private sector outperforming the other two.

In terms of internal versus the external performarsreall firmsreported tohave the
highestperformance medium firms have better external performance wmézium and
large firms are nearly equaden it concerns their internal performance. Private Goast
lower costs while public firmsncur higher maintenance costompared to the other two

divisions of the oil sector in Libya

It was found during the survey that private companies favourlissed maintenance and
total productive maintenaneeore tharthe other two divisions in the oil sectarhichrely

on the corrective measures and conditions based maintenance within their firms. Similarly,
when it concersthe evaluation and measuring KPIs for the oil sectarthereis a wide

gap in all three divisions. Since private fgnare more concerned with output and
maximization of theefficiency of theinput resourcs, these firms put more emphasis on

the KPIs which affect the overalfinancial performance of the firnthanthe other two

divisions of the oil sector in Libya.

8.3ResearchFindings from RegressionAnalysis

The findings as per the regression analysis are as follows
With Beta 0.227the partnership use makes a significant contiginuio oil exploration.
With Beta 0.201partnership use makes a significant contribution to oil drilling.

With Beta 0.335asset management makes the strongest contribution to oil production.
Thus, company production is significantly affected by bothateet management and use
and benefits of being in a partnership.
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With Beta 0.312the benefits of partnership and asset management have a significant

effect on the reserves while ensuring a stronger contribution for asset management.

With Beta 0.2530il technology is stronglgupportedoy partnership. Thus partnership use

and asset management have a positive impact on the technology.

With Beta 0.459health safety and environmeitre also significantly impacted by asset

management.

With Beta 0.383technology heavily contributes to the internal performance outcome of
the company. It is fair to say that technology along with production and exploration
provides for significant impact on thaternal performance outcome. The R? for these
factors is 41%.

With Beta 0.375the company performance outcome for external performance is heavily
impacted by the reserves present. Thus, company external performance outcome i
strongly influenced by the technology, production, reserves, exploragalihy safety and
environment. The R? for these factors is 48%.

8.4 ResearchContribution to Knowledge

1) This studyrepresentsan original attempthatthe criteria for performance management
was broken down intmore practicapracticeshat can be used teasonablyvaluate the

performances of Airm within the oil sector.

2) The asset management, partnership and the oil operdatienseswithin a firm is
integrated within the proposed model for the first time in this study. This is likely to
enhance t hesofimpraved perfarhaacescaad accessing external knowledge

and expertise

3) This research is one of the first empirical studies that atsetoptxplain the synergy
between asset management and partnerghitige context of oil industry both within the
public and privatesectors of developing countrieend theirimpact ont h e firn
operationsFurther, this researobxplains which operation practices positively impact the

firms performance, consequently |l eading

178



4) This studyis one ofthe very few studies thafjuantitativelyexaminel the Libyan oil
firms based upon their performances. Ttositributes to the body of knowledge regarding
the performancef oil firms andalso fills a largegap due to the unavailability of any

substatial relevant data.

5) With its focus on a eivelopingcountty, this studyhas definitely brought some valuable
insights to the existing literature concerning oil performance measureseiar as its
pragmatic evidence is concernachich identifies numeus factorssuch as; exploration,
production, reserves, HSE and technology upgréukshave a major influence over the

performance of the firm in the oil sector.

6) This particular study hageveloped an incorporated model for oil operatievtsch can
aid business decision makers within the oil indystr monitortheir overall performance

hencegainng more knowledge about the areas of improvements

8.5 Theoretical Contributions

All the findings of this particular study offer numerous implications &wademics
concerning about factors that would influence the implementation of oil operations along
with the performance of firm within the developing countries. This research offers
quantitative datgertaining tothe practices of Libyan firms and thegierformancewhile
revealing the differencelsetweenthe performance practices of private, jongintureand
public firms.

Theoretically this study has filled a large gap of knowledge which on the capabilities of
Libyan oil firms. The factors discusseddetail within the research are some of the most
integral elements that Libya needs to give most attentiandaa strongeference foother
developing countries.

Firstly, this study provide an empirical evidence fdhe existing body ofliterature

conceerning oil firms to better understatite phenomena in developing countries.

Secondly, the implications of this research are likely to be very signifluecduse the
study incorporated a number of very important factors for empirical evaluation of the oil

firms perfor mance by the i ntegration 0
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proposed model. The overall explanatory power was found to be R&8ernal) and
R2=41% (internal).

Thirdly, in terms ofliterature on performance measuremehboil firms, this research has
actuallysupportecand complementeé numberof their resultsmainly the significance of
upgrades ofexploration, production, reservesHSE and technology in obtainingood

performance.

Finally, the results which have been obtaineaimfrLibya can be worked upon other
developing countriesbecause this study has taken up private companies which function

internationally mainly in other developing countries.

8.6 Managerial | mplications

The study helps future decision makers to make inddrndecisions based on the
knowl edge in this study regarding the i
research showed numerous findings as far as the factors which influence the performanc
of Libyan firm is concerned. These findings help to undacstaumerous valuable realistic
implications while offering the managers with a handy tool to comprehend the main
drivers as well as the situation of the firm for obtaining higher performance. Technology
upgradeshave been studied as an important factokéd to independent variables that
work for the internal performance outcomes of the compbetg=0.383 R? for all factors

Is 4199. Reserves was considered to be the most integral factor amongst all independen
variables which contribute along with thexernal performance outcomes of the company
(beta=0.375 and R2 for these factors is 48%

As mentioned earlier, this particular research offers integral business decision makers witf
significant elementghathelp inmonitoringthe performance of the firnkirstly, the study
recognized some important strategic routines which would aid the firms tze utikeir
resources in a mucmore efficientmanney such as its findings on the benefitsusing
partners, asset management, services provided by oil e®imdmnpanies, measuring KPIs
and applying maintenance approaches and
with recognizing which of the operations

and which of thenaremaking greagr contributiors.
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The results also revesl that private firms get goodpgrades of technology compared to
public firms within Libya, which explains why Libyan public firms have lower
performance than private firm$he results also revealed that oil drilling does notimu

have an impact on the performance of the oil firm.

As far as partnership is concerned, it is important within the operations of a firm that there
should be partnefs uppor t 1 n t h e ardthis pasicular pesear€h@ctually n c
specifies allthe activities of the business that firms should consider to work out

partnership. As far aassetmanagement is concerned, this research also highlights the

business activitiethatshould be given a priority for asset management.

8.7 Achieving the Reseach Objectives

The objectives within this studyave been obtained by applying two different approaches.
First, anextensivereview of related literature produced a thorough understanditigeof
backgroundof performance measurement as well as oil operaticSecondly field
researchdeveloped andnvestigated a conceptual framewdhat included grformance
measuregor current as well as future oil operations along with asset managenieah

empirically confirmed the factors that influence the perforceanf oil firms.

The frst objective of carrying out a comprehensive literature review veahieved,
particularly regardinghree main areaperformance management, operation management

and oil operationsas presented irhaptes 2 and3.

The second anthird objectives were obtained by carrying out the statistical tests that

studied reliability, correlation and regression test, presented in detail in chapter 6.

The fourth objective was accomplished by carrying out interviews with managers of
Libyan oil firms, also presented ichapter 6.

8.8 Answering the ResearchQuestions

The following research questions have be
performance in Libya along with factors influencing their operations. If oil companies

understandhese factors, they can easily enhance their services and performance
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Research question: 1What aspects of oil operations have greater influence on

performance?

For identifying what el ements have the
statistcal and quantitative analysis was conductading SPSS via the correlation and

regression testheanalysis and results can be viewed in chapter 6.

Research question 2o what extent do asset management and partnerships influence oil

operations?

Again, the correlation and regression test were carried out to understand this particular

questionasanalysed in chapter 6.
Research question 3What level of influence do the firm objectives have on performance?

The descriptive analysiresentglifferent claracteristicsincluding different oil operations
activities as well as the objectives of the firm. A detailed account of this can be viewed in

chapter 5.

Research question AVhat are the characteristics of oil firms in Libya in terms of oil

operations?)

Again, he descriptive analysis presents different characteristics, includireyediff oil
operations activitiesthe objectives of the firmas well asasset management and
partnership practiceé\ detailed account of this can be viewed in chapter 5.

8.9 ResearchL imitations

Even though the researcher has given the best of his time and effort, there are inevitabl
limitations in every study. Firstly, performance measurement is mainly a complicated
management topic and this particular study mainly aimshenperspective of the firm
rather than the individual perspective. Hence, this study mainly aims to investigate the
practices applied by firms to take advantage of all resources which are available,
encompassing partnerships. This study did not enconmpassharacteristics or skills of

the employee, even though the perspective of the individual level was equally important
within the study of firm performance as it can give a better and bigger picture of how firms

might augment their performance. This @als the fact that it would have been better to
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include both firmlevel and individualevel data, however that would have made the
research objectives unreasonable because of the limited time as well as resources availabl

The data collected is crossctional, which signifies that not only the independent but also
the dependent variables have been measured at the same time. Even though such a kind
data is well accepted in organizational research, it has its own set of limitations for offering
a causeaandeffect relationship of what has been investigated. Other than this, the data
itself is mainly based on active firms only during the data collection period, therefore, there
are limitations to generalize the results to other absent firms. Furtheewerethough the
researcher made great efforts in the deployment of mixed methods, the limited time and
limited resources resulted in using quantitative approach more which led to greater weight
on quantitative study and limited number of interviews cowtdprovide a detailed study

of the research compared to qualitative study, particularly as this is an developing area o
research (particularly as it relates to Libya) that could have benefitted from a more

qualitative perspective.

8.10 Conclusions

This research was undertaken to understand hawil firms could increase their
performance. An intensive literature review was conducted with a focus on the firm level.
In a thematic fashion, the literature integrates three main areas of knownetigéng
perfomance measurement and management, oil operations and operation managgment

a result, a research model was conceptualised. Methodologically, the research is
guantitativedominant. The data were collected frah@ oil firms in Libya including
private, joirt venture and public firm2Jsing85 responseshe data weranalygdand the
research model was revised and vaédatrough qualitative research.

It is found thatthe public, joint venture angrivate companies have different levels of oll
operation ativities and objectivesmainly depending on their type of ownershipwas
also found that oil private firms in Libya have higher internal and external performance

compared to joint venture and public firms.

Asset management and partnership practacegmportant forthe oil operation activities;
oil companies could increase theiperations efficiencyf they are successfully managing

partnership and asset management activitesset management has an influence on

183



production, reserves, technology umga along with health, safety and environment.
Similarly, business partnerbave an impact on exploration, drilling, production and

technology upgrades.

Moreover the research highlightetifferent factors used tmeasurehe performance of oll

firms. Theinternal performanceelies onexploration, production and technology upgrades.
Similarly, the external performanceutcome relieson factors including exploration,
production, reserves, technology upgrades and health, safety and enviroiiment.
technoloy upgrades make the strongest contribution to the company internal performance
in the same way, the reserves makes the strongest contribution to the company extern:
performance.These findings help the oil firms monitoring their performance laane

cleaer pictureabouttheareas of investment to obtain higher performance.

8.11Recommendations forFuture Research

The following are some recommendations for future research directions, which can be

taken up by researchers:

1. Future work is recommended foomplementing this study by analysing the individual
perspective of the research model. It would be better to study practices including

empl oyees"™ attitude and how they add val

2. One of the interviewees also suggestedri@e investigation should be carried out on
drilling, as he thinks that asset management has a positive influence on oil drilling.

3. The researcher advises further research from other developing countries to examine th
oil operation management practicasd performance measures. Global perspectives are

important to set an example or more likely a standard of what helps and what does not.

4. The asset management and partnerships practices studied in this research represen
basis for key performance imditors for oil operations, Other research may expand this
particular work by developing KPI tools, mainly by applying the practices of asset
management and partnerships studied within this research to support firms operations an

monitor their performancgractices.
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5. This study can be replicated to find out more about the partnership benefit with greater
focus on motivators and inhibitors from the perspective of employees working along with
partners within the oil firms and the manner in which they adronly influence but also

benefit from this specific relation.
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APPENDICES

APPENDIX A: ANOVA RESULTS

Table A.1 Descriptive data of company drilling

95% Confidence Interval f
Std. Mean
Mean | Deviation |Std. Errof Lower Bound Upper Bound Minimum|Maximun{

IPublic 35 2.26 .950 161 1.93 2.58 1 4
Joint 25 2.40 .957 191 2.00 2.80 1 4
venture

JPrivate 25 3.00 .816 .163 2.66 3.34 1 4
Total |85 2.52 .959 .104 2.31 2.72 1 4

Table A.2 ANOVA test comparing the mean of public, private and joint venture

Sum of Mean

Squares| df | Square| F Sig.
Between Groups 8.538 2 | 4.269 | 5.096 | .008
Within Groups 68.686 | 82 | .838
Total 77.224 | 84

Table A.3 Multiple comparisons, Tukey HSD(drilling)

(1) type of (J) type of Mean Difference 95% Confidence Interval
ownership ownership (1-J) Std. Error|Sig. Lower Bound|Upper Bound
|Public Joint venture  |.143 .240 .823 - 71 .43

Private -.743 240 .007 -1.31 -.17

Joint venture Public 143 .240 .823 -.43 71

Private -.600 .259 .059 -1.22 .02
Private Public 743 .240 .007 A7 1.31
Joint venture  ].600 .259 .059 -.02 1.22

*. The mean difference is significant at the 0.05 level.
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Table A.4 Descriptive data of company production

95% Confidence Interva
for Mean
Upper
N Mean | Std. Deviatior] Std. Error|Lower Bounq Bound | Minimum| Maximum

|Public 35 [2.92 .954 191 2.53 3.31 1 4
Joint 25 [2.43 1.354 271 1.84 2.96 1 5
venture

|Private 25 [2.40 1.378 .233 1.96 2.90 1 5
Total 85 [2.56 1.267 137 2.29 2.84 1 5

Table A.5 ANOVA test comparing the mean of public, private and joint venture

| Sum of Squares df Mean Square F Sig.
Between Groups 4.483 2 2.241 1.409 .250
\Within Groups 130.411 32 1.590
Total 134.894 34

Table A.6 Descriptive data of company reserves

95% Confidence Interval f
Std. Mean
N Mean | Deviation [Std. Errof Lower BoundUpper Bound Minimum|Maximuny

|Public 35 3.00 .866 73 2.64 3.36 1 5
Joint 25 2.89 1.451 .245 2.39 3.38 1 4
venture
|Private 25 2.04 .841 .168 1.69 2.39 1 4
Total 85 2.67 1.199 130 2.41 2.93 1 5

223



Table A.7: ANOVA test comparing the reserves mean of public, private and joint

venture
| Sum of Squares df Mean Square F Sig.
Between Goups 14.274 2 7.137 5.495 .006
\Within Groups 106.503 82 1.299
Total 120.776 84
Table A.8: Multiple comparisons, Tukey HSD(reserves)
o .
() type of (J) type of Mean Differenc 95% Confidence Interval
ownership ownership (1-J) Std. Error| Sig. |Lower Bound Upper Bounc
|Public Joint venture 114 .298 922 |.83 .60
Private .960 322 011 |[1.73 -.19
Joint venture Public -.114 .298 922 |60 .83
Private 846 .298 016 [1.56 -.13
|Private Public -.960 322 011 |19 1.73
Joint venture -.846* .298 .016 |13 1.56
Table A.9: Descriptive data of company technology
95% Confidence Interval f
Mean
Lower
N Mean [Std. Deviatiof Std. Error] Bound | Upper BoundMinimum Maximum
|Public 35 3.31 .900 152 3.01 3.62 2 5
Joint venturd25 3.48 770 154 3.16 3.80 2 5
|Private 25 3.56 .917 .183 3.18 3.94 2 5
Total |85 3.44 .865 .094 3.25 3.62 2 5
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Table A.10 ANOVA test comparing the technology mean of public, private and joint

venture
| Sum of Squares df Mean Square F Sig.
Between Groups 951 2 476 .630 .535
\Within Groups |61.943 82 .755
Total |62.894 84
Table A.11 Descriptive data of company HSE
95% Confidence Interval fi
Mean
N Mean |[Std. Deviatio| Std. Error] Lower Bound Upper Bound Minimum| Maximum
|Public 35 2.12 .666 133 1.85 2.39 1 3
Joint venturd25 3.89 .676 114 3.65 4.12 3 5
|Private 25 4.28 .891 178 3.91 4.65 1 5
Total 85 3.48 1.161 126 3.23 3.73 1 5

Table A.12 ANOVA test comparing the HSE mean of public, private and joint

venture
Sum of Squares df Mean Square F Sig
|Between Groups |68.001 2 34.000 61.651 .000
\Within Groups 45.223 82 551
Total 113.224 34
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Table A.13 Multiple Comparisons, Tukey HSD (HSE)

95% Confidence Inteal
(1) type of (J) type of  |[Mean Differenc
ownership ownership (1-J) Std. Errorf  Sig. | Lower Bound Upper Bounc

|Public Joint venture -1.766* 194 .000 -2.23 -1.30

Private -2.160* .210 .000 -2.66 -1.66
Joint venture Public 1.766 194 .000 1.30 2.23

Private -.394 .194 112 -.86 .07
|Private Public 2.160 .210 .000 1.66 2.66

Joint venture .394 194 112 -.07 .86
*. The mean difference is significant at the 0.05 level.

Table A.14 Descriptive data of company asset management.
95% Confidence Interval f
Mean
Std.
Mean | Deviation [Std. Errof Lower BoundUpper Bound Minimum|Maximun

|Public 35 27.6571 [3.42948 57969 [26.4791 28.8352 20.00 [33.00
Joint 25 23.7200 [3.42199 .68440 [22.3075 25.1325 16.00 [29.00
venture
|Private 25 29.0400 [2.89367 57873 [27.8456 30.2344 23.00 [33.00
Total 85 26.9059 [3.88717 42162 [26.0674 27.7443 16.00 [33.00

Table A.15 ANOVA test comparing the asset management mean of public, private
and joint venture

| Sum of Squares df Mean Square F Sig.
Between Groups 387.361 2 193.681 18.009 .000
\Within Groups 381.886 82 10.755

Total 1269.247 84
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Table A.16 Multiple comparisons, Tukey HSD(asset management)

Mean 95% Confidence Interval
(1) type of (J) type of Difference(l-
ownership ownership J) Std. Errorf  Sig. | Lower Boundq Upper Boung
|Public Joint venture 3.93714 .85876  |.000 1.8873 5.9870
Private -1.38286 .85876 |247 -3.4327 .6670
Joint venture Public -3.93714 .85876  |.000 -5.9870 -1.8873
Private -5.32000 92756 |.000 -7.5341 -3.1059
|Private Public 1.38286 .85876 |247 -.6670 3.4327
Joint venture I5.32000 .92756 |.000 3.1059 7.5341

*. The mean difference is significant at the 0.05 level.

Table A.17 Descriptive data of company partnership use.

95% Confidence Interval f
Mean
Std.
Mean | Deviation |Std. ErrofLower BoundUpper Bound Minimum|Maximun|
|Public 35 29.4857 (4.23134 71223 [28.0322 30.9392 17.00 [35.00
Joint ventur]25 28.1200 [6.09863 1.21973 [25.6026 30.6374 16.00 [34.00
|Private 25 31.7600 [3.12623 .62525 (30.4696 33.0504 25.00 [39.00
Total 85 29.7529 [4.76322 51664 ([28.7255 30.7803 16.00 [39.00

Table A.18 ANOVA test comparing the partnership use mean of public, private and

joint venture

| Sum of Squares df Mean Square F Sig.
Between Groups 169.869 2 84.934 4.012 .022
\Within Groups 1735.943 82 21.170

Total 1905.812 84
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Table A.19 Multiple Comparisons, Tukey HSD (Partnership use)

95% Confidence Interval
() type of (J) type of |Mean Differenc
ownership ownership (1-3) Std. Error]  Sig. | Lower Bound Upper Boun
|Public Joint venture 1.36571 1.20485 [.496 -1.5103 4.2417
Private -2.27429 1.20485 (149 -5.1503 .6017
Jaint venture Public -1.36571 1.20485 [.496 -4.2417 1.5103
Private -3.64000 1.30138 [.017 -6.7464 -.5336
|Private Public 2.27429 1.20485 (149 -.6017 5.1503
Joint venture 3.64000 1.30138 (017 .5336 6.7464

*. The mean difference is significant at the Ol®gel.

Table A.20 Descriptive data of company partnership benefit

95% Confidence Interval f

Mean
N Mean |Std. Deviatio|Std. Errof Lower BoundUpper BoundMinimum|Maximurr|
|Public 35 14.6571 |2.91994 49356 [13.6541 15.6602 9.00 19.00
Joint 25 15.3600 [2.39583 47917 [14.3711 16.3489 10.00 [20.00
ventue
|Private  J25 16.1200 [1.98578 .39716 [15.3003 16.9397 11.00 [20.00
Total 85 15.2941 |2.56730 27846 [14.7404 15.8479 9.00 20.00

Table A.21 ANOVA test comparing the partnership benefit mean of public, prvate

and j-v
| Sum of Squares df Mean Square F Sig.
[Between Groups 31.361 2 15.681 2.462 .092
\Within Groups |1522.286 82 6.369
Total |553.647 84
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Table A.22 Descriptive data of company internal performance outcomes.

95% Confidence Interval f
Mean
N Mean |Std. DeviationStd. Errof Lower Bound Upper BoundMinimum|{Maximurn|

|Public 35 17.8857 ([3.40217 57507 [16.7170 19.0544 11.00 [23.00
Joint 25 18.8400 [2.64071 .52814 (17.7500 19.9300 13.00 [23.00
venture

|Private 25 20.3600 [2.07926 41585 (19.5017 21.2183 17.00 [24.00
Total |85 18.8941 [2.99612 .32498 (18.2479 19.5404 11.00 [24.00

Table A.23 ANOVA test comparing the internal performance outcomes mean of
public, private and joint venture

Sum of Squares

df

Mean Square

Sig.

Between Groups
\Within Groups

Total

89.384
|664.663

754.047

44.602
8.106

5.514

.006

Table A.24 Multiple Ccmparisons, Tukey HSD (internal performance outcomes)

Mean 95% Confidence Interval
() type of (J) type of Difference(l-
ownership ownership J) Std. Errof  Sig. | Lower Bound Upper Bounc
|Public Joint venture -.95429 .74553  |.410 -2.7339 .8253
Private -2.47429 74553 [004 -4.2539 -.6947
Joint venture Public .95429 .74553  |.410 -.8253 2.7339
Private -1.52000 .80526 |.149 -3.4422 .4022
|Private Public 2.47429 .74553 |.004 .6947 4.2539
Joint venture 1.52000 .80526 149 -.4022 3.4422

*. The mean difference is significant at the 0.05 level.
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Table A.25 Descriptive data of company external performance outcomes

95% Confidence Intgal for

Mean
N | Mean |Std. Deviatiof Std. Error) Lower Bound Upper Bound Minimum| Maximum
|Public 35 [16.7143[4.09858 .69279 |15.3064 18.1222 10.00 24.00
Joint venturg25 [18.7600(3.43123 .68625 |17.3437 20.1763 13.00 23.00
|Private 25 [20.2800/2.86531 57306 |19.0973 21.4627 13.00 24.00
Total 85 [18.3647|3.84475 41702 |17.5354 19.1940 10.00 24.00

Table A.26 ANOVA test comparing the external performance outcomes mean of
public, private and joint venture

Sum of Squares

df

Mean Square

Sig.

Between Groups

\Within Groups

Total

190.951
1050.743

1241.694

84

95.476
12.814

7.451

.001

Table A.27 Multiple Comparisons, Tukey HSD (external performance outcomes)

Mean 95% Confidence Interval
() type of (J) type of Difference(l-
ownership ownership J) Std. Errorf  Sig. | Lower Bound| Upper Boung
|Public Joint venture -2.04571 .93737 080 -4.2832 .1918
Private -3.56571 93737 001 -5.8032 -1.3282
Joint venture Public 2.04571 .93737 080 -.1918 4.2832
Private -1.52000 1.01248 |.296 -3.9368 .8968
|Private Public 3.56571 93737 001 1.3282 5.8032
Joint venture 1.52000 1.01248 |.296 -.8968 3.9368

*. The mean difference is significant at the 0.05 level.
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Table A.28 Descriptive data of operations based on company size

95% Confidence Interval for
Std. Mean
N |[Mean |Deviation |Std. Error |Lower Bound|Upper Bound [Minimum [Maximum
JExploration 1-500 20 (3.20 [1.005 .225 2.73 3.67 1 5
501-1499 |30 [2.53 |1.252 .229 2.07 3.00 1 5
1500+ 35 [3.03 |[1.224 .207 2.61 3.45 1 5
Total 85 [2.89 [1.205 131 2.63 3.15 1 5
[Drilling 1-500 20 [2.85 |.875 .196 2.44 3.26 1 4
501-1499 |30 [2.37 ]1.033 .189 1.98 2.75 1 4
1500+ 35 [2.46 |.919 .155 2.14 2.77 1 4
Total 85 [2.52 ].959 .104 2.31 2.72 1 4
|Production 1-500 20 (3.29 |.789 .170 3.59 4.31 2 5
501-1499 |30 (3.67 |.922 .168 3.32 4.01 2 5
1500+ 35 [3.95 |.759 .133 3.01 3.56 2 5
Total 85 [3.58 |.864 .094 3.39 3.76 2 5
|[Reserves 1-500 20 [3.23 |[1.357 .248 2.73 3.74 1 5
501-1499 |30 [4.10 |.788 .176 3.73 4.47 2 5
1500+ 35 [3.86 [5.180 .876 2.08 5.64 1 33
Total 85 [3.69 [3.430 .372 2.95 4.43 1 33
Technology 1-500 20 [3.75 |.851 .190 3.35 4.15 2 5
501-1499 |30 [3.50 |.777 .142 3.21 3.79 2 5
1500+ 35 [3.20 |901 .152 2.89 3.51 2 5
Total 85 [3.44 |.865 .094 3.25 3.62 2 5
[HSE 1-500 20 (4.45 |.605 .135 4.17 4.73 3 5
501-1499 |30 [3.50 ]1.106 .202 3.09 3.91 1 5
1500+ 35 [2.91 [1.095 .185 2.54 3.29 1 5
Total 85 [3.48 [1.161 .126 3.23 3.73 1 5
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Table A.29 ANOVA test comparing the oil operations mean of small, medium and larc

companies
Sum of Squares |df Mean Square F Sig.
JExploration Between Groups 6.409 2 3.204 2.272 .110
Within Groups 115.638 82 1.410
Total 122.047 84
[Drilling Between Groups 3.021 2 1.511 1.669 .195
Within Groups 74.202 82 .905
Total 77.224 84
|Production Between Groups 5.993 2 2.997 4.329 .016
Within Groups 56.760 82 .692
Total 62.753 84
|[Reserves Between Groups 10.595 2 5.297 444 .643
Within Groups 977.452 82 11.920
Total 988.047 84
Technology Between Groups 4.044 2 2.022 2.817 .066
Within Groups 58.850 82 .718
Total 62.894 84
HSE Between Groups 30.031 2 15.015 14.800 .000
Within Groups 83.193 82 1.015
Total 113.224 84
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Table A.30 Multiple comparisons, Tukey HSD(o i |

operations)

size
95% Confidence
Interval
IDependent IMean Std. Lower  [Upper
\Variable (I) employees (J) employees [Difference (I-J) |Error |Sig. [Bound [Bound
Exploration 1-500 501-1499 .667 .343 .133 [.15 1.48
1500+ 171 333 |.864 |-.62 .97
501-1499 1-500 -.667 .343 |133 [1.48 .15
1500+ -.495 .295 .220 |-1.20 .21
1500+ 1-500 -.171 333 [.864 [-.97 .62
501-1499 .495 .295 220 |-.21 1.20
Drilling 1-500 501-1499 .483 .275 .190 }-.17 1.14
1500+ .393 267 |.309 |-.24 1.03
501-1499 1-500 -.483 .275 190 |1.14 .17
1500+ -.090 .237 923 |-.66 A7
1500+ 1-500 -.393 .267 |.309 [1.03 .24
501-1499 .090 237  |.923 |-.47 .66
[Production 1-500 501-1499 .283 240  |469 [.29 .86
1500+ 664 233 [015 [11 1.22
501-1499 1-500 -.283 240 |469 |-.86 .29
1500+ 1381 .207 163 [.11 .88
1500+ 1-500 -.664 233|015 [1.22 11
501-1499 -.381 .207 |.163 |-.88 .11
Reserves 1-500 501-1499 -.867 997 |661 [1.51 3.25
1500+ .243 .968 .966 |-2.07 2.55
501-1499 1-500 .867 .997 .661 |-3.25 1.51
1500+ -.624 .859 749 |-2.67 1.43
1500+ 1-500 -.243 968 |966 [-2.55 2.07
501-1499 .624 .859 749 |-1.43 2.67
Technology 1-500 501-1499 .250 245 |565 [-.33 .83
1500+ .550 237 .059 [.02 1.12
501-1499 1-500 -.250 .245 .565 [-.83 .33
1500+ .300 211 .334 [-.20 .80
1500+ 1-500 -.550 237 |059 [1.12 .02
501-1499 -.300 211|334 }-.80 .20
[HSE 1-500 501-1499 .950 1291 .004 |26 1.64
1500+ 1.536° 282 000 [86 2.21
501-1499 1-500 950 1291 .004 |1.64 -.26
1500+ .586 2561 |.056 |-.01 1.18
1500+ 1-500 1.536 .282 .000 |2.21 -.86
501-1499 -.586 251 .056 [1.18 .01

*. The mean difference is significant at the 0.05 level.
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Table A.31 Descriptive data of asset management, partnership use and partnershig
benefit based on company size

95% Confidence Interval
for Mean
Std. Std. Upper
N Mean Deviation |[Error Lower Bound |Bound Minimum [Maximum
Asset 1-500 20 [29.6500 [2.20705 |49351 [28.6171 30.6829 |26.00 33.00
|[Management 501-1499 |30 [27.3333 [3.67032 |67011 [25.9628 28.7039 [21.00 33.00
1500+ 35 [|24.9714 (3.83088 |64754 |23.6555 26.2874 (16.00 32.00
Total 85 |26.9059 [3.88717 |42162 |26.0674 27.7443 [16.00 33.00
Partnership  1-500 20 [32.1000 ([3.02446 |67629 [30.6845 33.5155 [26.00 39.00
Use 501-1499 |30 [30.5333 [3.95434 |72196 [29.0568 32.0099 |17.00 35.00
1500+ 35 [|27.7429 [5.44676 92067 |25.8718 29.6139 (16.00 34.00
Total 85 [|29.7529 [4.76322 |51664 |28.7255 30.7803 |16.00 39.00
Partnership 1-500 20 |16.2500 (1.74341 |.38984 |15.4341 17.0659 [11.00 20.00
Benefit 501-1499 |30 [14.9333 [3.02784 |55281 [13.8027 16.0639 [9.00 18.00
1500+ 35 [15.0571 ([2.46078 |41595 |14.2118 15.9025 [10.00 20.00
Total 85 [15.2941 [2.56730 |.27846 |14.7404 15.8479 [9.00 20.00

Table A.32 ANOVA test comparing the asset management and partnerships mean of
small, medium and large companies

Sum of Squares [df Mean Square F Sig.
IAsset Management Between Groups 287.059 2 143.529 11.983 |.000
Within Groups 082.188 82 11.978
Total 1269.247 84
|Partnership Use Between Groups 269.859 2 134.930 6.763 .002
Within Groups 1635.952 82 19.951
Total 1905.812 84
JPartnership Benefit Between Groups 24.145 2 12.072 1.870 .161
Within Groups 529.502 82 6.457
Total 553.647 84
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Table A.33 Multiple comparisons, Tukey HSD (asset management, partnerships) based
on companiesodo size

95% Confideng
Mean Interval

Dependent J) Difference| Std. Lower | Upper
Variable (I) employees employees (1-J) Error |Sig| Bound| Bound
Asset Manageme1-500 501-1499 2.31667 99908 [.059-.0681 |4.7015
1500+ 4.67857 |.97011/.0002.3629 [6.9942

501-1499 1-500 -2.31667 [.99908 [.059-4.7015.0681

1500+ 2.36190 |[86110/.020.3065 [4.4173
1500+ 1-500 -4.67857 [97011].000-6.9942]-2.3629

501-1499 -2.36190 [86110.020-4.4173}-.3065

|Partnership Use 1-500 501-1499 1.56667 |1.2894(.444-1.5111}4.6445
1500+ 4.35714  [1.25204.0041.3686 [7.3457

501-1499 1-500 -1.56667 [1.2894(.448-4.64451.5111

1500+ 2.79048 |1.11134.037.1377 [5.4432
1500+ 1-500 -4.35714 [1.25203.002-7.3457}-1.3686

501-1499 -2.79048 [1.11134.037%-5.4432-.1377

|Partnership Bene1-500 501-1499 1.31667 | 73356 |.178-.4343 |3.0677
1500+ 1.19286 |71229]221-.5074 |2.8931

501-1499 1-500 -1.31667 | 73356 [.174-3.0677/.4343

1500+ -.12381 |.63225(.979-1.6330/1.3854

1500+ 1-500 -1.19286 [.71229[.221-2.8931.5074

501-1499 .12381 .632251.979-1.3854{1.6330

*, The mean difference is significant at the 0.05 level.

Table A.34 Descriptive data of company performance outcomes based on company ¢

95% Confidence
Interval for Mean

Std. Std. |Lower [Upper
N [Mean DeviationError |Bound [Bound Minimum [Maximum
|Internal performance 1-500J20 [20.8000 [1.85245 |.4142219.9330[21.6670 [18.00 24.00
outcomes 501- |30 ([17.8000 [3.89872 [.7118116.3442]19.2558 [8.00 24.00

1499
1500435 [17.9714 (3.00476 |.5079(16.9393]|19.0036 [9.00 23.00

Total |85 [18.5765 [3.35011 |.36337417.8539(19.2991 [8.00 24.00

|External performance1-500§20 [20.8000 [2.89464 |.6472619.4453(22.1547 (13.00 24.00

outcomes 501- |30 [17.6667 [4.57379 [.8350¢415.9588(19.3745 [9.00 24.00
1499

1500435 [16.9429 (3.67778 |.6216415.6795(18.2062 (8.00 23.00
Total |85 [18.1059 }4.11739 [.4465917.2178|18.9940 |38.00 24.00
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Table A.35 ANOVA test comparing the performance outcomes mean of small, mediur
and large companies

Sum of Squares  [df Mean Squar{F Sig.

Internal Between Groups 129.782 2 64.891 6.545 1002
performance  Within Groups I812.971 82 [9.914
outcomes

Total 942.753 84
External Between Groups 198.295 2 99.147 6.633 |.002
performance  Wwithin Groups 1225.752 82  |14.948
outcomes

Total 1424.047 384

Table A.36 Multiple comparisons, Tukey HSD(performance outcomes) based on

compani esd size
95% Confidence
Interval

Dependent MeanDifference Lower Upper
Variable (I)employee (J)employees (1-9) Std. Error | Sig. Bound Bound
Internal 1-500 501-1499 3.00000 .90895 .004  [.8303 5.1697
performance 1500+ 2.82857 .88260 .005 [7218 4.9353
OUtCOMeS 5411499  1-500 -3.00000 .90895 004 |5.16%  |.8303
1500+ -.17143 .78342 974  |2.0414 |1.6986

1500+ 1-500 -2.82857 .88260 005 |4.9353 |.7218

501-1499 17143 .78342 974 |1.6986 [2.0414

External 1-500 501-1499 3.13333 1.11610 017  [.4692 5.7975
performance 1500+ 3.85714 1.08374 002 [1.2702 6.4440
outcomes 5911499  1-500 -3.13333 1.11610 [017 |[5.7975 |[.4692
1500+ .72381 .96196 733 }1.5724  |3.0200

1500+ 1-500 -3.85714 1.08374 002 |6.4440 |1.2702

501-1499 -.72381 .96196 733 |3.0200 [1.5724

*, The mean difference is significaat the 0.05 level.
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Table A.37 ANOVA test comparing the performance outcomes mean of different
departments

| Sum of Square{ df [ Mean Square| F | Sig.
[internal outcomes  Between Groups [26.988 4 [6.747 .589 (671
Within Groups 915.765 80 |11.447
Total 942753 34
|External outcomes Between Groups [31.929 4 [7.982 459 (766
Within Groups 1392.118 80 [17.401
Total 1424.047 34

Table A.38 ANOVA test comparing the performance outcomes mean of different

positions
Sum of Squares |df |Mean Square [F Sig.
|internal outcomes Between Groups ]26.988 4 6.747 589 [671
Within Groups 915.765 80 [11.447
Total 942.753 84
|External outcomes Between Groups }31.929 4 [7.982 459 |[766
Within Groups 1392.118 80 [17.401
Total 1424.047 84
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Table A.39 ANOVA t est comparing the performance outcomes mean of different wor

experience
Sum of Squareddf Mean Square [F Sig.
|internal outcomes Between Groups }20.803 2 10.401 925 401
Within Groups 921.950 82 11.243
Total 942.753 84
|External outcomes BetweenGroups }38.947 2 19.474 1.153 321
Within Groups 1385.100 82 16.891
Total 1424.047 84

Table A.40 ANOVA test comparing the performance outcomes mean of different
qualifications

Sum of Squargdf Mean Square [F Sig.

Internal outcomes Between Goups [1.295 3 432 .037 [.990
Within Groups  |941.458 81 11.623
Total 942.753 84

|External outcomes Between Groups|36.366 3 12.122 .708 [.550

Within Groups  |1387.681 81 17.132

Total 1424.047 84
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Table A.41 Descriptive data of company perfornance outcomes based on measuring

KPls
95% Confidence Interva
for Mean
Std. Std. Lower

IN [Mean [Deviation [Error [Bound |Upper Bound [Minimum|Maximum
|Internal outcomes Weekly [12|21.66611.49747 |43228]20.7152 [22.6181 20.00 |24.00
Monthly [33]20.212]1.86677 |.32496|19.5502 [20.8741 17.00 [23.00
Quarterly|1817.833]2.77064 |[65305(16.4555 [19.2111 11.00 [23.00
Midyear [19|15.68412.28650 |52456|14.5822 [16.7863 11.00 [19.00
Yearly |3 [11.00004.35890 [2.51661.1719 21.8281 8.00 16.00

Total |85]18.57643.35011 [.36337|17.8539 |19.2991 8.00 24.00
|External outcomes Weekly [12|22.083]1.83196 |52884(20.9194 |23.2473 18.00 [24.00
Monthly |33]20.575§2.47526 |43089(19.6981 [21.4534 13.00 [24.00

Quarterly|18]15.88843.37620 [ 79578(14.2099 [17.5678 11.00 [23.00
Midyear [19]14.57842.19382 |50330|13.5216 [15.6363 10.00 [19.00
Yearly |3 [10.66613.78594 ([2.1858]1.2619 |20.0715 8.00 15.00
Total |85]18.10544.11739 [44659]17.2178 ]18.9940 8.00 24.00

Table A.42 ANOVA test comparing the performance outcomes mean of different Rls

measurement
Sum of
Squares df Mean SquardF Sig.
Internal outcomes Between Group543.966 4 135.991 27.281|.000
Within Groups [398.787 80 4.985
Total |942.753 84
|External outcomes Between Group881.994 4 220.498 32.543).000
Within Groups [542.053 80 6.776
Total 1424.047 (84
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Table A.43 Multiple Comparisons, Tukey HSD (performance outcomes) based on
measuring KPIs

(J) How Mean 95% Confidence Interv
Dependen  (I) How frequently frequently | Difference(l-| Std. Lower Upper
Variable measure KPls measure KPls J) Error | Sig.| Bound Bound
|internal Weekly Monthly 1.45455 .75263 |.309 [-.6460 3.5551
outcomes Quarterly 3.83333 .83207 |.000 [1.5111 6.1556
Midyear 5.08246 .82326 |.000 |3.6848 8.2802
Yearly 10.66667 1.44119[.000 [6.6444 14.6890
Monthly Weekly -1.45455 .75263 |.309 |-3.5551 .6460
Quatrterly 2.37879 .65421 [004 |5529 4.2047
Midyear 4.52791 .64297 |.000 |2.7334 6.3224
Yearly 9.21217 1.34635/.000 [5.4545 12.9698
Quarterly Weekly -3.83333 .83207 |.000 |-6.1556 -1.5111
Monthly -2.37879 .65421 1.004 |-4.2047 -.5529
Midyear 2.14912 .73437 |.035 [.0995 4.1987
Yearly 6.83333 1.39232|.000 [2.9474 10.7192
Midyear Weekly -5.98246 82326 [000 [-8.2802 -3.6848
Monthly -4.52791 .64297 |.000 [-6.3224 -2.7334
Quarterly -2.14912 73437 [035 14.1987 -.0995
Yearly 4.68421 1.38707[.010 [.8129 8.5555
Yearly Weekly -10.66667  [1.44119/.000 |14.6890 |6.6444
Monthly -9.21212 1.34635[.000 [12.9698 -5.4545
Quarterly -6.83333 1.39232[.000 [10.7192 -2.9474
Midyear -4.68421 1.38707/.010 [8.5555 -.8129
Total Weekly Monthly 1.50758 87747 1429 |-.9414 3.9566
external Quarterly 6.19444 .97008 |.000 [3.4870 8.9019
outcomes Midyear 7.50439 95982 000 |4.8256 10.1832
Yearly 11.41667 1.68024/.000 [6.7272 16.1062
Monthly Weekly -1.50758 87747 1429 |-3.9566 .9414
Quarterly 4.68687 76272 |.000 |2.5581 6.8156
Midyear 5.09681 .74962 |.000 [3.9046 8.0890
Yearly 9.90909 1.56967/.000 [5.5282 14.2900
Quarterly Weekly -6.19444 .97008 |.000 [-8.9019 -3.4870
Monthly -4.68687 .76272 |.000 |-6.8156 -2.5581
Midyear 1.30994 .85618 |.546 |-1.0796 3.6995
Yearly 5.22220 1.62326/.016 [.6917 9.7527
Midyear Weekly -7.50439 .95982 |.000 [-10.1832 -4.8256
Monthly -5.99681 .74962 |.000 |-8.0890 -3.9046
Quartely -1.30994 .85618 |.546 |-3.6995 1.0796
Yearly 3.91228 1.61715[.121 [.6011 8.4257
Yearly Weekly -11.41667 1.68024/.000 [|-16.1062 -6.7272
Monthly -9.90909 1.56967[.000 [14.2900 -5.5282
Quarterly -5.22227 1.62326/.016 [-9.7527 -.6917
Midyear -3.91228 1.61715.121 [8.4257 .6011

*. The mean difference is significant at the 0.05 level.
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APPENDIX B: T-TEST RESULTS

Table B.1 Independent samples test between the mean internal outcomeglotally &
internationally) companies

Levene's Test for
Equality of Variances

t-test for Equality of Means

assumed

Sig. (2- [Mean Std. Error

|F Sig. t df tailed) |Difference[Difference
|internal Equal variances assumed7.162 .009 -4.511 (83 .000 |-3.00286 [.66563
outcomesgqual variances not -4.934180.442[.000 [-3.00286 [.60856

Table B.2 Independent samples test between the mean external outcomeglo€ally &
internationally) companies

Levene's Test for
Equality of Variance

t-test for Equality of Means

Sig.(2-| Mean |Std. Eror

F Sig. t df | tailed) |Differencg Difference
|External Equal variances assumed 16.118 .015 -5.153 (83 .000 }-4.09429 [.79460
outcomeEqual variances not assun -5.493182.987(.000 |-4.09429 (74542
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APPENDIX C: SURVEY QUESTIONNAIRE IN ENGLISH

Brunel

UNIVERSITY

LONDON

Performance measurement

This survey is being conducted by Adel Nouara for the completion of PhD degree thesis at
Brunel University, Londo+UK.

All information provided by the companies will be strictly kept confidential and used for
academic issues only.

Thank you in advance foioyr contribution to this study.
If you have any questions or concerns about completing the questionnaire, do not hesitate to

contact me on: email address adel.nouara@brunel.ac.uk
or phone number: +218 917888L- +44 7400171700

General information about the guestionnaire:

Questions will be answered in 1 to 5 Likert Scale. The meaning of the numbers in the Likert
Scale should be considered as:

1: Very low 2. Low 3: Average 4gid 5: Very high

1: Strongly disagree 2: Disagree 3 Neither disagree nor agree 4: Agree 5: Strongly
agree
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PERFORMANCE MEASUREMENT IN OIL OPERATIONS

All questions contained in this questionnaire are strictly confidential

COMPANY PROFILE:
Company name: Your department:
Country

| operation:
Your current position: Highest qualification:

Your . - in Lypme of owneéshipc Private 0  PublicO
this company in year: venture

' Total number of full-time
employees:

STRATEGIC COMPANY OBJECTIVES: \

1) Please select five priorities which can represent the objectives of your department/company:

1. Increase production O 2. Increase reserves o 3. Improve the quality of product and

service O

4. Maximization of shareholder value 0O 5. Investment into employees u] 6.Maximize employment

o

7. Modernise productive infrastructure 0  8.Production safety (u] 9.Reduce production cost

o

10.Enter new technology fields O 1l.Introduce new wells/services o 12.Improve yield or reduce material

consumption O

13. Commitment to health, safety 14, Effective utilization of the (country/company)  15. Develop other economic sectors
and environment o hydrocarbon sector (u] (refining, petrochemical and other

industries) 0O

Others 16, o

17 o

ASSET MANAGEMENT:

2) To what extent do you use the asset management approaches in oil operations?

VERY 3 VERY

Low HIGH
AlWe believe the zsset management principles are important. 1 2 3 4 5
BJ{¥2 use the asset management in the oil operations. 1 2 3 4 5
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3) From your i lease rate the priority of the following management areas:

AlWell and reservoir manzgement 1 2 3 4 s
B)Operation and maintenance management 1 2 3 4 5
C)Facilities manzgement 1 2 3 4 s
D)Health, safety and environment management 1 2 3 4 s
E)Drilling management 1 2 3 q s

From your perspective do you have any comment on Asset
MAINTENANCE:

what extent do use the following maintenance a ?

Maintenance approaches NEVER | RARELY | SOMETIMES | FREQUENTLY | ALWAYS
A} Condition-based maintenance. il - 3 . &
B) Time-based maintenance. 1 2 3 = =
C) Corrective maintenance. 1 = 3 = =
D) Total productive maintenance. 1 - 3 4 5

5) How much does the maintenance cost in percentage of company’s operation expenses per year?
About 0-100h 0, 11-199 00, 20-29% [0 30-399% [} 40 % and over O

Any
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OPERATIONS:

6) What was your research and development [technology upgrades investment as approximate 26 to revenue in the past year?
About0—5%0, 6-10%0, 11-15%0 16-19%0] 20% and over 0

7) To what extent do you agree that the overall HSE (health, safety & environment) is well implemented in your company?
strongly O Disagree O Neither agree O Agree O Strongly O
nor disagree agree

8) How good has company’s exploration success rate been in the past decade?
About 0—109% 00, 11-19% [0, 20-29% [, 30-39% [, 40 % and over O

9) How good has company’s drilling success rate been in the past decade?
About0—100b [0, 11-19% [} 20-290 O 30-390b O, 40 % and over O

10) How much production growth has the company's experienced in average in the past decade?
About0-10% 0 11-19% 0O 20-29% 0O 30-39% 0 40%andover O [per annum.

11) How much reserves replacement growth has the company’s experienced in average in the past decade?
About 0-10% [0, 11-199% [0 20-299% [0 30-399% [, 40 % and over O

Regarding the operations, Any other point you want to mention or

PARTNERSHIPS:
12) To what extent do with the
Use of partnerships v S mw
A) The current use of the partnership is useful for ongoing activities. 1 2 3 4 5
B) The past use of the partnership was useful for projects. 1 2 3 4 5
C) The use of the partnership in future will be useful. 1 2 3 4 5
13) Please indicate the current use of the business partners in the areas of business:
Business activities NEVER RARELY SOMETIMES FREQUENTLY ALWAYS
A) Production. 1 2 3 “ =
B) Monitoring. 1 2 3 4 5
C) Facilities development. 1 : 3 4 s
D) Infrastructure and system upgrade. 1 2 3 * 5
E) Logistics and supplies. 1 2 3 4 5
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1 what extent do

STRONGLY NEITHER
Partnership benefit DISAGREE DISAGREE DISAGREE AGREE STRONGLY
NOR AGREE AGREE

A) Gaining recognition and respect from others in the 1 2 3 4 5
sector.
B) Developing collaborative relationships with other 1 2 3 4 5
agencies.

- N . 2 4 5
C) Building my organization’s capacity. 1 3

. . . . 2 4 5

D) Helping my organization with funding. 1 3

Any other comment about
partnerships:..

OIL SERVICES COMPANIES:

15)Please select five services that Oil services companies could/do provide:

1. Exploration 0O 2, Equipment (] 3. Implementing new technology o

4, Extraction o 5. Consultations o 6.Transport of crude oil and gas a

7.Production O 8. Oil refineries u] 9.Train and develop technical people O

10. Drilling o 11, Oil condition monitoring O 12.Product and technology innovation 0O

13. Infrastructure O 14, Knowledge management O

Others

15. [m] 16. [m]
Please comment:
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ORGANISATIONAL PERFORMANCE:

16) How frequently do you measure KPIs (key performance indicators) for operation and maintenance process?

Weekly OO Monthiy O Quarterly OO Midyear O Yearly O
1 what extent ree to each of the ing:
Management capabilities STRONGLY STRONGLY
DISAGRE —_—> AGREE
A) The purpose of each project or department item is defined and kept in mind. 1 2 3 5
B) Employees stay with the task. 1 2 3 5
C) I’'m usually clear about my role as a manager. 1 2 3 5
D) Current priorities are clearly defined. 1 2 3 5
E)} Employees seem well-informed and up to date and understand what's going 1 2 3 5
on at 2/l times.
18) How well do ing to sector?
BELOW VERY
POOR AVERAGE AVERAGE 00D GOOD
L 2 4 5
A) Productivity (e.g. Return on total assets). 1 3
. 2 4 5
B) Production growth (e.g. Barrel/day). 1 3
. - 2 4 s
C) Revenue increases (e.g. Million 5). 1 3
- 2 4 5
D) Profitability [e.g. Net profit/employee). 1 3
E) Reserves level (e.g. "BOE” barrel of oil equivalent). 1 2 3 4 S
Pleass comment:

19) Any other comment or any problem/point you want to mention?

Thank you for your time.
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Appendix D: Survey Questionnaire in Arabic

Brunel

UNIVERSITY

LONDON
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Appendix E: Interviews Questionnaire

Brunel

UNIVERSITY

L ONDON

Dear Sir

This interview is part of my PhD Thesis at Brunel University London. It is designed to
understand the influence of oil operations o

Your participation is voluntary and will contribute in survey suceeskit is appreciated.

This interview will take approximately 30 to 45 minutes of your valuable time and the
provided information will be confidential and used only for this research purpose.

If you have any concern, please do not hesitate to contact me:

Adel Nouara
Brunel University, London
School of Engineering and Design

adel.nouara@brunel.ac.uk
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[ dZNNBY (i LRAAGAZ2YY XXXXXXXXXXXXXXXXXXXXXXXXXXXXXd
1. Do you think the relatisships within the attached framework are reasonable?
 Saxxoo b2XXdd

2. Tell me your opinion in the next relations: there are positive relationships between asset
management and:

' ® t NEPRAZOGAZYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX:

0P WSASNISAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
I @ ¢SOKYy2f 238 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
5@ | L IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

3. Tell me your opinion in the next relations: thene negative relationships between asset
management and:

J 2NF GAZ2ZYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

l'd 9EL
BNRAE £ AY IXXXXXX XX XM HKFKFKIEEKX XXX XXX XXX XXX X

. P

4. Tell me your opinion in the next relations: there are positaétationships between partnership
use and:

I QELX 2NF GAZ2ZYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
D BENRATEAYIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX
I @ t NERAZOGAZYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
D. Technologg X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X .

5. Tell me your opinion in the next relations: there are negative relationships between partnership
use and:

P WSASNIISE XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX X
Lo 1

IOXXXXXXXXXXXXEEKEKEKEKEKEKEEKEXXXXXXXXXXXXXXXXXXXX

6. Tell me your opinion in the next relations: there are positive relationships between partnership
benefit and:

' ® t NPRAZOGAZYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
BWSASNITSAXXXXXXXXXXXXXXXXOIXKKX X XXXXXXXXXXXX

7. Tell me your opinion in the next relations: there are negative relationships between partnership
benefit and:

! LI 2 NI G A 2y X XXX XXE KKK KKK KKK EKEX XXX XX XX XXX XXX X
fEETAYTXXXXXXXX XEIKKKIEKIKIKKEKIEKEKKKKX X X XKXXDPXPX X X X
Ky2ft23e XXXXX XKLL KIKKX XXX XXX XXX XXX P
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX X

8666

9 E

5 NA
/ ¢SO
5 I {9
8. Tell me your opinion in the next relations: there are positive relationships between internal
performance outcomes and:

AP 9ELI 2NIF GAZ2ZYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
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. ® t NPRAZOGAZY XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
I @ ¢SOKY2f 2FE8XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

9. Tell me your opinion in the next relations: there aegative relationships between internal
performance outcomes and:

P SNRATEAYTIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
. D WSASNIISEAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
[ @ T L IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXBXXXXX

10. Tell me your opinion in the next relations: there are positive relationships between external
performance outcomes and:

z

I 9ELX 2NF GAZ2ZYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
.t N2RdAzOG A 2 Y X X X X X XXRRKRRUKKUXRIUMKK X X X KKK KX X

I @ WSEASNIISEAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXd
5P ¢SOKY2f2F8XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
9P | {IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX)

11. Tell me your opinion in the next relations: there aegative relationships between external
performance outcomes and:

P SNRATITAYIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

A sset - 0Oil
Management '\:‘n_ Operations
1 "‘-1“
T ey Exploration A ; Internal
- Performance
K i Drilling B Qutcomes 4
Partnership SN R2=41%
Use — Production C ,"’"r
N TY. Reserves D
h o, External
. Technology E Performance
s, . % Qutcomes 5
Partnership ’ é,«"f“'" . HSE F R2=48%
Ben efit o™
3 S

Keys:
Dash lines indicate non-significant effect; Solid linesindicate significant effect
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APPENDIX F: LETTER OF APPROVAL FROM THE LIBYAN EMBA SSY IN
LONDON TO THE LIBYAN NATIONAL OIL COOPERATION

Libyan Embassy
Cultural Attaché - London
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APPENDIX G: SAMPLE OF RESEARCH DATA

Respondent Ownership | Experience| Asset | Partner | Partner | Exploration | Drilling | Production | Reserve| Technology| HSE Internal External
use benefit S outcomes| outcomes
1 1 29 29.00 20.00 15.00 2 2 3 2 3 4 21.00 14.00
2 1 27 22.00 27.00 14.00 2 3 3 1 2 4 17.00 12.00
3 1 17 29.00 25.00 12.00 2 3 3 2 3 5 17.00 13.00
4 1 26 32.00 31.00 18.00 2 4 4 3 3 4 19.00 16.00
5 1 37 30.00 33.00 18.00 3 2 4 4 4 4 22.00 21.00
6 1 32 24.00 32.00 12.00 3 1 2 3 4 4 17.00 17.00
7 1 12 24.00 28.00 14.00 1 1 2 2 2 3 17.00 15.00
8 1 10 20.00 23.00 16.00 1 2 3 2 2 3 15.00 13.00
9 1 19 31.00 33.00 19.00 2 2 2 2 2 4 13.00 14.00
10 1 15 26.00 30.00 12.00 2 1 3 2 3 3 17.00 15.00
11 1 24 26.00 26.00 13.00 1 1 3 2 3 3 14.00 16.00
12 1 29 30.00 26.00 12.00 1 2 2 1 2 3 11.00 10.00
13 1 9 23.00 33.00 16.00 1 3 3 1 3 3 19.00 11.00
14 1 10 27.00 17.00 9.00 1 3 3 1 3 4 13.00 11.00
15 1 18 27.00 33.00 16.00 4 2 4 3 4 4 22.00 18.00
16 1 31 29.00 33.00 18.00 3 3 4 3 4 4 16.00 17.00
17 1 14 29.00 34.00 12.00 2 2 3 1 2 4 14.00 12.00
18 1 31 21.00 30.00 10.00 3 1 3 2 3 4 17.00 15.00
19 1 20 27.00 24.00 10.00 1 1 3 3 3 3 15.00 18.00
20 1 13 31.00 26.00 17.00 2 2 2 2 3 3 16.00 13.00
21 1 23 29.00 28.00 11.00 1 2 3 2 2 4 15.00 13.00
22 1 25 28.00 28.00 10.00 2 1 4 3 4 4 19.00 16.00
23 1 12 25.00 26.00 10.00 1 1 3 2 4 3 18.00 15.00
24 1 8 23.00 35.00 15.00 1 4 2 2 4 3 11.00 13.00
25 1 22 22.00 33.00 15.00 1 4 4 3 5 4 17.00 17.00
26 1 30 30.00 29.00 17.00 4 3 5 5 4 5 20.00 22.00
27 1 26 30.00 32.00 18.00 3 2 5 5 4 5 22.00 23.00
28 1 16 30.00 31.00 16.00 3 2 4 4 3 4 22.00 20.00
29 1 10 32.00 33.00 18.00 2 3 5 5 5 5 20.00 24.00
30 1 33 33.00 32.00 17.00 2 4 5 4 3 4 23.00 22.00
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