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ABSTRACT 

Oil and gas industry faces one of its toughest periods from a prolonged drop in 
oil prices, which began in June 2014 until the recent Coronavirus Disease 2019 
(COVID-19) pandemic. Oil and gas industry must now collectively shape and execute 
a decisive and potentially transformative response while engaging with the key project 
stakeholders efficiently to improve existing relationships between the construction 
team project members. Hence, creating a high performing team is seen as one of the 
solutions to enhance the overall productivity and eventually produce high-end project 
outcomes that exceed standards. Therefore, this study aims to appraise high 
performing team for oil and gas engineering construction projects in Malaysia with the 
objectives of identifying the concepts of team integration, investigating the 
characteristics of high performing team, assessing the high performing team 
integration practices and proposing a framework of high performing team 
characteristics and integration practices for oil and gas construction project in 
Malaysia.  It is found that the concepts of team integration are about bringing together 
members of different disciplines by merging goals, aligning process and work culture 
while being mutually supportive, cohesive, and holding unified responsibility to 
satisfy internal and external customer’s expectation during the life cycle of an oil and 
gas construction project. The high performing team characteristics and high 
performing team integration practices identified from the literature review contributed 
to the development of a conceptual framework and questionnaire respectively which 
guided a survey on 418 oil and gas industry personnel in Malaysia. Commitment, trust 
between team members and cohesion were amongst 14 high performing team 
characteristics in combination with no blame culture, creation of a single co-located 
team, leadership facilitation and single team focus were amongst 16 high performing 
team integration practices that formed the conceptual framework. The primary data 
gathered was then analysed via Statistical Package of Social Sciences (SPSS). In 
addition, the framework consisting of 25 most significant high performing team 
characteristics, such as commitment, clear roles and clear purpose, and 14 most 
significant high performing team integration practices, such as communicating 
effectively, commitment from top management and leadership facilitation, was 
validated via simplified Delphi Method involving five experts. The Engineering, 
Procurement and Construction (EPC) unique project complexity elements such as 
scope definition, cost of changes and market conditions were added to the validated 
framework as elements that can hinder the overall performance of the project. From 
the discussion, definition for each of the components in their model and the 
adaptability to the EPC oil and gas construction project were also added to the 
validated framework of high performing team for oil and gas engineering construction 
project in Malaysia. The framework proposed by this study is expected to improve the 
oil and gas construction project delivery team and eventually enhance the performance 
of the oil and gas engineering construction projects in Malaysia.  
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ABSTRAK 

Sektor minyak dan gas sedang mengharungi satu tempoh kritikal berpunca 
daripada kejatuhan harga minyak, bermula sejak Jun 2014 sehinggalah ke pandemik 
wabak Coronavirus 2019 (COVID-19) baru-baru ini. Sektor minyak dan gas harus 
membentuk dan melaksanakan satu tindak balas yang tegas serta transformatif dalam 
menarik minat pihak berkepentingan secara efektif untuk memperbaiki hubungan 
sedia ada antara satu sama lain. Justeru, pembentukan satu pasukan yang berprestasi 
tinggi dilihat sebagai salah satu jalan penyelesaian dalam meningkatkan produktiviti 
secara keseluruhan dan secara tidak langsung akan menghasilkan hasil projek yang 
berprestasi tinggi yang melangkaui jangkaan. Sehubungan dengan itu, kajian ini 
bermatlamat untuk menilai pasukan dalam pembinaan kejuruteraan minyak dan gas 
yang berprestasi tinggi, dengan objektif mengenal pasti konsep integrasi pasukan, 
menyiasat ciri-ciri pasukan berprestasi tinggi, nilai amalan integrasi, serta 
mencadangkan usul rangka kerja untuk ciri-ciri pasukan ini, serta integrasi amalan 
projek pembinaan untuk industri minyak dan gas di Malaysia.  Kajian mendapati 
bahawa konsep integrasi dalam pasukan bertujuan untuk merapatkan jurang di antara 
ahli yang berlainan disiplin dengan menyatukan matlamat, menyelaraskan proses dan 
budaya kerja sambil saling menyokong di antara satu sama lain, bersatu padu, dan 
memegang tanggungjawab untuk memuaskan kehendak pelanggan luaran serta 
dalaman sepanjang kitar hayat projek pembinaan minyak dan gas. Ciri-ciri pasukan 
berprestasi tinggi dan amalan integrasi pasukan ini dikenal pasti melalui kajian 
sebelumnya yang menyumbang kepada penghasilan konsep rangka kerja dari kajian 
soal selidik dari tinjauan terhadap 418 pegawai dalam industri gas dan minyak di 
Malaysia. Komitmen, kepercayaan antara ahli pasukan, dan perpaduan adalah antara 
14 ciri pasukan berprestasi tinggi, dengan tiadanya budaya menyalahkan satu sama 
lain, wujudnya pasukan -lokasi tunggal, serta pemudahcaraan kepimpinan dan fokus 
pasukan tunggal merupakan 16 amalan integrasi pasukan berprestasi tinggi yang telah 
membentuk konsep rangka kerja. Pengumpulan data utama kemudiannya dianalisis 
menggunakan perisian Statistical Package of Social Sciences (SPSS). Selain itu, 
rangka kerja ini merangkumi 25 ciri pasukan berprestasi tinggi yang paling signifikan, 
termasuklah komitmen, peranan dan matlamat yang jelas, serta 14 amalan integrasi 
pasukan berprestasi tinggi, seperti berkomunikasi secara berkesan, komitmen 
pengurusan tertinggi, dan pemudahcaraan kepimpinan yang telah disahkan 
menggunakan Kaedah Delphi yang melibatkan lima pakar. Elemen-elemen unik 
projek Kejuruteraan, Perolehan, dan Pembinaan (EPC) seperti definisi skop, kos 
perubahan, dan keadaan pasaran telah dimasukkan ke dalam rangka kerja sebelum ini 
yang telah disahkan sebagai elemen penghalang kepada pencapaian projek secara 
keseluruhan. Daripada perbincangan, definisi setiap komponen dalam model tersendiri 
dan kesesuaian kepada projek pembinaan minyak dan gas EPC di Malaysia juga telah 
ditambah ke dalam rangka kerja yang disahkan ini. Rangka kerja yang telah diusulkan 
dari kajian ini dijangka akan memperbaiki pasukan penyudah projek minyak dan gas, 
akhirnya meningkatkan pencapaian projek pembinaan kejuruteraan minyak dan gas di 
Malaysia.  
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CHAPTER 1  

 

 

INTRODUCTION 

1.1 Background of Study 

Malaysian oil and gas industry faces one of its toughest periods in recent 

memory reeling from a prolonged drop in oil prices, which began in June 2014 (PwC, 

2016) and increased competition from the renewables (Haynes, 2020). On top of this, 

the Coronavirus Disease 2019 (COVID-19) pandemic has made the situation much 

more challenging with price per barrel of crude dropped from USD 63 in early 2020 

to below zero in beginning of the second quarter (Haynes, 2020). This has since 

activated a surge of cost reduction policies among oil and gas companies. Global oil 

and gas companies lowered capital expenditures by about 40 percent, and projects that 

were not cost-effective were either cancelled or postponed (MIDA, 2018). Thus, 

despite the worldwide trends in the oil and gas industry, it continues to play a notable 

role in the economic development of Malaysia.  

Therefore, a total of 32 oil and gas projects with investments of RM25.18 

billion were sanctioned by Malaysian Investment Development Authority (MIDA) in 

2016 (MIDA, 2018). Within the year 2020, national oil and gas company, Petroliam 

Nasional Berhad (PETRONAS) was also expecting to develop 13 Wellhead Platforms 

and one Central Processing Platform (PETRONAS, 2017). The industry must now 

collectively shape and execute a decisive and potentially transformative response 

(PwC, 2016). Certainly, in this ‘new normal’ of low oil price environment, oil and gas 

companies have to prepare themselves for optimised operations, improved efficiency, 

and lowered project costs so as to sustain profitability (MIDA, 2018).  

The oil and gas industry has seen an increase in capital project cost of more 

than 200 percent from the early 2000 (Mckinsey, 2014). More than 60 percent of this 

increase is due to inefficient practices (Mckinsey, 2014). It was indicated that by 
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Mckinsey (2014) that 40 to 50 percent of all construction projects around the globe are 

behind schedule. It was also highlighted that the biggest costs impacting factor in 

construction projects is the inefficiencies on project execution (Mckinsey, 2014). 

Gorgon Project, being one of Australia’s largest offshore oil and gas projects doubled 

the initial estimated cost reaching over USD 57 billion (Meyers, 2014) in cost. Meyers 

(2014) also reported that another project in Australia, the Wheatstone project had 

similar fate with a cost escalation of 13 percent.  

As for Malaysia, in the year 2016, oil and gas construction giant TH Heavy 

Engineering (formerly known as Ramunia Fabricators) suffered heavy loss of 

RM11.69 million stating lower realised margin on ongoing jobs and slower 

construction activities as the main reason (Zeng, 2016). Another local oil and gas 

construction giant Malaysia Marine Heavy Engineering (MMHE) suffered its third 

consecutive net loss of RM22.9 million based on its 2018 third quarter ending financial 

report, stating higher cost provisions for ongoing projects as the main cause (MIDF, 

2018). 

This is where in this post-downturn economic environment, oil and gas 

companies need to be certain that their existing and new projects are successful, 

benefits are realised and productivity levels are sustainable. Certainly, the current 

environment provides a unique opportunity for oil and gas companies to tackle a host 

of inefficiencies and improve their performance (Consultancy, 2016). Failure to 

effectively deliver oil and gas projects on time and budget or within 

environmental/regulatory requirements as oil and gas projects continue to become 

larger and more complex will have major repercussions on an oil and gas company’s 

revenue performance and the willingness of investors to participate in future ventures 

(Preis et al., 2014).  

Conventionally, the oil and gas industry landscape is segmented into two main 

key areas; upstream and downstream. Upstream refers to exploration and production, 

and associated with the business activities such as searching for source of gas or crude 

fields while downstream refers to processing of the gas and crude obtained from the 

upstream phase. The business activities involved in the downstream will be refining 
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and commercial distribution in the usable forms such as natural gas, petrol, gasoline, 

jet fuel and other type of petrochemicals. The oil and gas construction industry falls 

under the upstream category and involves the main three activities; engineering, 

procurement and construction (Baron, 2010). Engineering designs the facility, 

produces all required list, datasheets and drawings to be used for construction at site. 

Procurement uses the information from engineering and purchases all the materials 

and equipment while construction installs all purchased as per the fabrication drawing 

produced from engineering (Baron, 2010).  

Engineering, Procurement and Construction (EPC) type of contracts is the most 

common type of contract used to manage oil and gas construction projects, which 

means the same contractor carries out the front-end engineering design to the 

construction stage (Hatmoko and Khasani, 2019). Other type of contract will be 

Engineering, Procurement, Installation, and Commissioning (EPIC), Engineering, 

Procurement, Construction and Management (EPCM) and Engineering, Procurement, 

Construction, Installation and Commissioning (EPCIC). EPC type of contract permits 

the engineering and construction activities to be executed simultaneously to allow 

faster completion time as compared to other type of contracts (Hatmoko and Khasani, 

2019). Timely and effective engagement of EPC engineering project resources at 

Front-End Engineering Design (FEED) stage contributes significantly to meet 

challenges of fast-track mode with an accelerated project schedule to achieve early 

production (Subramanian et al., 2019). 

EPC type contracts provide a single point of responsibility with the main 

contractor as the responsible party to fix any problem covering design, engineering, 

procurement, construction, commissioning and testing activities (McNair, 2016). EPC 

type contract also usually agreed to a fixed contract price with the high risk of cost 

overruns (McNair, 2016). EPC type contract also consist of a fixed guaranteed 

completion date (McNair, 2016). Another feature of the EPC type contract is that it is 

usually guarantees performance with includes performance liquidated damages 

payable by contractor if it fails to meet agreed performance (McNair, 2016).  
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More importantly, to minimize the risk of project failures due to the complexity 

of the EPC contract feature and to realise improvement opportunities, oil and gas 

project owners are expected to engage with the key project stakeholders efficiently. 

Furthermore, early integration between project owners, EPC contractors and 

subcontractors will often improve price discovery process, increase transparency, 

promote the willingness to share risks and opportunities from all sides. Critical in this 

engagement, is an effort to improve the relationships between the operator, 

engineering consultant and construction team to develop trust and a true “one team” 

mentality in bid to develop a high performing team (Ernst&Young, 2016). A team that 

combines both excellent characteristics and integration practices can then be referred 

to as a high performing team. While every oil and gas construction team is different, 

there are common characteristics and integration practices that high-performing teams 

share. 

A clear understanding of teams will enable to appropriate application of high 

performing team characteristics and high performing team integration practices to 

realise the benefits of bringing people together to work towards a common goal. An 

integrated team comprises multi-functional disciplines working together such as in the 

oil and gas engineering construction projects can improve productivity and contribute 

significantly to the performance of companies that implement them but that must be 

done with a good understanding of the concept of teamwork (Baiden et al., 2003a).  

Thus, it is important for oil and gas construction project owner to increase awareness 

on the concept of team, team integration, high performing team characteristics and 

high performing team integration practices prior to new oil and gas construction 

project commencement. Project owner’s expectation on the project performance and 

efficiency of the delivery has also increased. Hence, it is significant to complement 

that increased importance by presenting a high performing team framework 

comprising of high performing team characteristics and high performing team 

integration practices for oil and gas engineering construction projects in Malaysia. 
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1.2 Problem Statement 

The construction industry of which includes oil and gas construction industry 

has been widely criticised for its fragmented approach to project delivery and its failure 

to form effective teams (Baiden et al., 2006). Construction project owners stated that 

they felt their project controls were unsatisfactory, quoting project-management teams 

as one of the most critical aspect requiring improvement (Thomsen et al., 2009). This 

claim is proven as 65 percent of oil and gas construction project failures were found 

due to softer aspects, such as people, organisation and governance (Preis et al., 2014). 

OGA (2017) further supports this claim by indicating that there is a strong relationship 

between the project execution efficiency, the people who are employed to deliver it, 

and how well they are organised. Hence, this study perceives that projects success rely 

to a great extent on the team characteristics and team integration practices which 

includes leadership, behaviours, skills, and competences of those involved in an oil 

and gas construction project.  

Baiden and Price (2011) revealed that teams with different levels of integration 

had the same or similar levels of team effectiveness. Thus, whilst integration is 

desirable, it is not the only requirement or condition for improved team within the 

context of an oil and gas construction project. Baiden and Price (2011) suggest that the 

role and importance of integration in project teams is vague relative to other 

performance improving methods. Rebentisch (2017) claimed that by addressing 

critical integration challenges, leads to removing barriers so team members could 

perform better. Regrettably, it is observed by this study, that the factors and conditions 

that influence and causes direct impact on integration for construction project team 

were not identified and researched further. Clearly, this indicates that there is a dire 

need to review the concepts of team integration and identifies its application for the oil 

and gas engineering construction projects in Malaysia. 

Typically, any offshore oil and gas facility projects expected to cost a 

significant capital investment as the engineering and construction process is very 

complicated and contains high risk factor (Hatmoko and Khasani, 2019). Furthermore, 

if the project to be executed via an EPC type contracts with a single point of 
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responsibility it requires detailed planning with controlled execution as the main 

contractor is responsible to fix any problem covering design, engineering, 

procurement, construction, commissioning and testing activities (McNair, 2016). The 

execution of the three stages of an EPC project by a single contractor, requires a 

comprehensive knowledge, understanding and capability to run the whole process of 

engineering, procurement and construction. It is a common practise in Malaysia for 

the contractor to collaborate with other partners for example in the Kikeh Truss Spar 

construction project, engineering consultant Technip was awarded with the full scope 

of engineering, procurement, and construction by Murphy Sabah Oil Company. 

Malaysian Marine Heavy Engineering (MMHE) were awarded with the responsible to 

construct it. However, as contractors can collaborate with other partners, they require 

a very good team characteristics and team integration practices among the parties. 

Lack of good interaction among the parties in EPC type contracts is identified as one 

of the major risks in oil and gas projects in the Gulf Cooperation Council Countries 

which eventually lead to other delay risks to the project (Ruqaishi and Bashir, 2015). 

By the nature of oil and gas construction projects, it involves forming multiple 

teams at different geographical location to be able to utilise the best talent of the 

industry (Bodych, 2012). Another main challenge for EPC contract type projects in an 

oil and gas construction project is that typically the engineering will be performed in 

different location than where the construction will take place. For example the key 

contractors for Gumusut-Kakap field development are MISC Berhad, FMC 

Technologies, Malaysia Marine and Heavy Engineering, Atwood Oceanics, JP Kenny, 

Sapura Acergy, Technip Geoproduction (Shell, 2014). Multiple teams were formed in 

multiple location depending on the project scope and phase based on certain key team 

characteristics. Bodych (2012) claimed that team integration is one of the most 

difficult tasks to handle when team members are situated at different geographical 

locations, having uneven talent pool and follows ineffective communication protocols. 

Hence, it is necessary to analyse the critical high performing team characteristics for 

oil and gas engineering construction projects in Malaysia to ensure the effectiveness 

and the performance of the team formed is at optimum. 
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The common traits of an ineffective team are absence of trust, fear of conflict, 

failure to commit, avoiding accountability and not focused on results (Lencioni, 

2005a). Complementary to this, one of main challenges for EPC type contracts is 

identified as the lack of trust between the many partners engaged for the project 

(Wagner, 2019). One of the must have characteristics for integration practice for EPC 

type contracts for oil and gas construction projects, are getting the mindsets aligned 

with the natural way team approaches their daily routine task and how the interact with 

each other, contractors and other stakeholders (Wagner, 2019). Construction projects 

that adhered to upright integration principles experienced 17 percent stronger 

performance related to cost, schedule and client satisfaction (Rebentisch, 2017). 

Baiden and Price (2011) support the position that integration helps to improve team 

effectiveness. It further highlights that practices that meet the various requirements of 

integration either complement or increase the likelihood of fulfilling the key elements 

of effective team. In addition, (Mesa et al., 2016) found that integration, as seen 

through the improvement of communication, alignment of interest and objectives, trust 

and gain/pain sharing, improved the potential for better construction project 

performance. Rebentisch (2017) claims that companies which lacks strong integration 

practices finds it challenging to deliver projects successfully. As the oil and gas 

engineering construction projects are growing in complexity and forms larger team 

members, it is essential to identify the critical high performing team integration 

practices for oil and gas engineering construction projects in Malaysia. 

The oil and gas industry worldwide is plagued by a persistent record of cost 

overruns, deferred schedules, and missed targets for peak production and reserves 

(Court and Hughes, 2013). Merrow (2011) found that 78 percent of oil and gas 

upstream megaprojects faced either cost overruns or delays, where 50 percent of the 

projects were over budget or late and identifies poor project management as the highest 

contributing factor. A similar study was conducted in the 2014 reflecting the same, 

where in Asia Pacific, 68 percent of oil and gas projects face cost over-run whilst 80 

percent projects are facing schedule delay (Preis et al., 2014). Yang et al. (2011) 

examine whether the impact of teamwork on project performance was moderated by 

the data class variables of industry sector, total installed cost, owner regulation, initial 

site, team size, complexity, project type, and international involvement, where the 

results indicate that teamwork exhibits statistically significant influence on project 
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performance. Having such a huge impact potential, it is then necessary to understand 

the effect of the team characteristics and the team integration practices poses on the 

overall oil and gas construction project performance in Malaysia. 

In addition, based from a study conducted on 25 major global oil and gas 

companies to identify leading trends and best practices in managing capital projects 

across their entire life cycles, it was found that 60 percent of oil and gas projects have 

more than a 10 percent overrun on costs and schedules (Zeranski et al., 2016). On top 

of this,  nearly one third have more than 25 percent overrun on costs, where the finding 

has been similar from 2011 (Zeranski et al., 2016). This concludes that broadly, there 

has been no performance improvement over the past five years. Furthermore, the world 

energy demand is predicted to increase by up to 50 percent over the next 30 years, and 

oil and gas will continue to be a major part of the mix (Court and Hughes, 2013). 

Petroliam Nasional Berhad (PETRONAS)  has openly stated its determination to 

restructure the Malaysian oil and gas environment so that the oil and gas companies 

that function locally will be more competent, with the magnitude and economies of 

scale that will also make them more robust and competitive internationally 

(PETRONAS, 2017). 

In the year of 2011, owner Sime Darby sold two of its oil and gas construction 

companies for cash after suffering major losses in 2010 and exited the oil and gas 

business (Risen, 2011). Teluk Ramunia fabrication yard was sold for RM296mil to 

Petroliam Nasional Berhad (PETRONAS) and Sime Darby Pasir Gudang fabrication 

yard was sold for RM399mil to Malaysian Marine Heavy Engineering (MMHE) 

(Risen, 2011). Currently, there are only four major oil and gas construction companies 

in Malaysia; Sapura Energy Fabrication Yard (SEFY), Malaysian Marine Heavy 

Engineering (MMHE), TH Heavy Engineering (THHE) and Brooke Dockyard and 

Engineering (BDE) (PEMANDU, 2010). TH Heavy Engineering suffered heavy loss 

of RM11.69 million stating lower realised margin on ongoing jobs and slower 

construction activities as the main reason (Zeng, 2016). Another local oil and gas 

construction giant Malaysia Marine Heavy Engineering (MMHE) suffered its third 

consecutive net loss of RM34.3 million on its 2019 fourth quarter ending financial 

report, stating higher cost provisions for ongoing projects as the main cause (MHB, 
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2019). On the other hand, based on a report by PEMANDU (2010), none of the four 

has the requisite scale to powerfully compete with major global players. One of the 

key reasons is whilst local work is tendered on a multi-contract basis, international 

work is commonly put out to tender as one solitary contract. This means that domestic 

construction companies are less capable of winning and managing the main full-

fledged contract. Even in the event of acquiring an international work, they are less 

likely to be able to execute as efficiently or profitably. Industry players acclaim that 

there is a necessity for integration within the industry to match the scale and efficiency 

of major global construction industry players (PEMANDU, 2010). Thus, it is 

necessary to study ways to improve the team performance for oil and gas construction 

projects, hence enabling Malaysia to be more competitive and respond positively to 

the world energy demand. 

1.3 Aim and Objectives of Study 

This study aims to appraise high performing team for oil and gas engineering 

construction projects in Malaysia. In order to justify the aim of this study, four main 

objectives have been identified. Those research objectives are further detailed as 

follows: 

a) To identify the concepts of team integration applicable for oil and gas

engineering construction projects.

b) To determine the characteristics of high performing team in oil and gas

engineering construction projects.

c) To determine the integration practices of high performing team in oil and gas

engineering construction projects.

d) To propose a framework of high performing team for oil and gas engineering

construction projects.
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1.4 Research Question 

To realise the aim and objectives of the study, and to satisfy the needs from the 

problem statement, this study is conducted accordingly to answer the following 

research questions: 

a) What are the concepts of team integration applicable for oil and gas

engineering construction projects in Malaysia?

b) What are the characteristics of high performing team in oil and gas engineering

construction projects in Malaysia?

c) What are the integration practices of high performing team in oil and gas

engineering construction projects in Malaysia?

d) How can the framework of high performing team in oil and gas engineering

construction projects can improve the team performance for future oil and gas

engineering construction projects in Malaysia?

1.5 Scope and Limitations of Study 

This study is conducted within Malaysian oil and gas industry and covers the 

scope of upstream segment of the oil and gas industry particularly limited to the 

development of offshore fixed and floating facilities. The major activities involved in 

this development of offshore fixed and floating platforms involves engineering, 

procurement and construction. The development of the offshore and floating platforms 

also includes the substructures, inter-platform bridges, booms, well head topside 

platform, central processing platforms, compression platforms, living quarters, process 

skids and modular compression skids as they form important elements of the platform 

depending on the requirement of the project. 
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The study also limits the scope Engineering, Procurement and Construction 

(EPC) type of contracts which is the most common type of contract used to manage 

oil and gas construction projects. In this contract type, the same contractor carries out 

the front-end engineering design up until the construction stage. Data is collected 

project team members from main industry players, namely operator-owners, 

engineering consultant and construction-fabricators. Notable projects owners in 

Malaysia will be PETRONAS, ExxonMobil, Shell, Murphy and Repsol. Main 

contractors will be such as Sapura Energy, MISC and MMHE while engineering 

consultants will be companies such as Technip Geoproduction, Aker Solutions, 

McDermott and RanhillWorley. Service providers and suppliers are companies such 

as FMC, Dialog Group, KNM and Muhibbah Engineering. It is significant to gather 

information from these groups of individuals since they have first-hand information 

and experience in the oil and gas industry engineering construction projects. 

In addition, due to high competition in the oil and gas project bidding and 

execution, financial data are not discussed in this study.  Considering the wide scope 

of oil and gas projects and the difference in oil and gas project environment, this study 

does not cover other upstream activities such as exploration and production. The 

discussion on this study also does not cover other type of oil and gas facilities such as 

onshore facilities and pipelines. 

This study’s main concern is to improve the team performance for oil and gas 

engineering construction projects in Malaysia via the development of a framework of 

the high performing team. The main theme of the study discusses on high performing 

team characteristics and high performing team integration practices.  

1.6 Research Methodology 

This study is interested in exploring the concept of the team integration of the 

construction project team members in Malaysian oil and gas construction project. The 

unit of analysis for this study is the oil and gas engineering and construction project 

team members. This study is exploratory and interpretative in nature. Explanation 
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require the development of concepts and generalisable characteristics and integration 

practices associated with the unit of analysis. 

The study approach involves four main phases as shown in Figure 1.1. Phase 

one of the study includes the project problem statement, aim and objective 

determination and literature review. A preliminary thorough literature review focuses 

on concept of team integration, high performing team characteristics, high performing 

team integration practices and project performance dimensions. With high performing 

team characteristics and high performing team integration practices being the main 

theme of the study, there is a need to review on project performance dimensions as 

well to relate to the concept of performance management in the context of high 

performing team. Secondary data is gathered initially through books, library research, 

journal databases, conference proceedings, company financial reports, industry 

reports, academic thesis, as well as other documents available in the public domain. 

From the literature review conducted, a conceptual framework is developed consisting 

of all the high performing team characteristics and high performing team integration 

practices. 

Phase two includes activities, such as questionnaire design, data collection and 

data analysis. From the first phase literature review, data are compiled for 

questionnaire survey development. The questionnaire is then modified to suit 

Malaysian oil and gas construction projects. The questionnaire survey is conducted to 

gather primary data from the sample amongst operator-owners, engineering consultant 

and construction-fabricators in the oil and gas industry in Malaysia. The gathered data 

is then analysed via Statistical Package of Social Sciences (SPSS) and Microsoft 

Excel. 

Phase three involves the framework development and framework validation. 

From the data analysed, results are used in the development of the pre-validated 

framework of high performing team for oil and gas engineering construction projects 

in Malaysia. The pre-validated framework is then further reviewed through simplified 

Delphi method for expert validation purpose. From the results of the expert validation 

using Interrater Reliability Analysis, the validated framework of high performing team 
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for oil and gas engineering construction projects in Malaysia is developed. The final 

phase is the writing of the dissertation, which concludes the study. The study’s key 

activities are as summarised in Figure 1.1. 

 

Figure 1.1 Research key activities 
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1.7 Significance of Study 

The deteriorating global crude oil price, which began in 2014 up to the recent 

Coronavirus Disease 2019 (COVID-19) pandemic has triggered a surge of cost 

reduction policies among oil and gas industry businesses. Worldwide oil and gas 

companies lowered capital expenditures by about 40 percent, and projects that were 

not cost-effective were either cancelled or delayed (MIDA, 2018). Crude oil price is 

projected to remain volatile in the future with annual oil price estimated to be in the 

range of USD 50 to USD 60 per barrel (PETRONAS, 2017). With this low oil price 

environment, oil and gas companies have to embrace themselves by optimised 

operations, improved efficiency, and reduced project costs to sustain profitability 

(MIDA, 2018). It is always the main concern in conducting this study that it will have 

positive impacts on oil and gas industry in line with the new strategy of optimisation. 

This study contributes to the body of knowledge relating to oil and gas project 

management, specifically on high performing team characteristics and high 

performing team integration practices. Besides focusing on the theoretically aspects of 

the high performing team for oil and gas construction projects, it is also predicted to 

assist key stakeholders in EPC type project setup in understanding what factors 

contribute to create a high performing team. 

There are four main aspects of contribution expected, namely the concept of 

team integration in construction project, the high performing team characteristics, the 

high performing team integration practices, the impact of high performing team 

characteristics and high performing team integration practices on project performance 

and the improvement of team performance in oil and gas construction projects. Firstly, 

this study provides an important opportunity to advance the understanding of the 

concept of team integration in oil and gas construction projects. With an in-depth 

understanding of the concept, it is hoped that the factors and conditions that influence 

the direct impact of team integration effectiveness within the oil and gas construction 

project teams can be identified.  
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Secondly, this study intends to highlight the high performing team 

characteristics and high performing team integration practices in oil and gas 

construction projects. Since the agenda of optimising the efficiency of the oil and gas 

industry is a priority in this rebound period, proper improvement can be implemented 

with formation of strong team bundled with high performing characteristics and high 

performing team integration practices. Lastly, the proposed framework expected to 

improve the team performance of oil and gas construction project team. A fundamental 

aspiration for Malaysia’s economic growth, articulated in both the Economic 

Transformation Programme (ETP) and the 11th Malaysia Plan (11MP), is for the state 

to become an oil and gas hub in Asia-Pacific (PETRONAS, 2017) by improving the 

oil and gas construction project team, and eventually enhancing the performance of 

the oil and gas construction projects. This will enable Malaysian oil and gas industry 

players to be more competitive and driven to achieve the goal of both ETP and 11MP. 

1.8 Key terms and Concepts 

For the purpose of this study, there are various terms and concepts discussed. 

The definition of the key terms and concepts are outlined here to organize the thoughts 

and be exact on the meaning of the key terms used. The key terms are listed as follow: 

a) High performing team – a team composed of individuals with specialised 

expertise and complementary skills producing outstanding results (Katzenbach 

and Smith, 2015). A team that combines both excellent characteristics and 

integration practices.  

 

b) Team characteristics - noticeable quality or traits the team it possess from the 

member, work method and the environment (Milliken and Martins, 1996). 

 

c) Team integration practices- team integration practices are often referred to as 

the habitual and regular activity a team performs in how it executes the task 

related to the project (Merriam-Webster, 2020).  
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d) EPC - Engineering, Procurement and Construction type of contracts which is

the most common type of contract used to manage oil and gas construction

projects, where the same contractor carries out the front-end engineering

design to the construction stage (Hatmoko and Khasani, 2019).

1.9 Structure of Dissertation 

This study covers all the research details obtained pertaining to the topic of 

high performing team for oil and gas engineering construction projects in Malaysia. 

The total number of chapters will be seven covering introduction, literature review, 

research methodology, data analysis and findings, framework validation, discussion 

and conclusion.   

Chapter 1: Introduction – This chapter is on the brief introduction to the whole 

study. It covers some background information, problem statement, research aim and 

objectives, research questions, brief research methodology, significance of the study 

and the structure of the study outlining brief content of each chapter.   

Chapter 2: Literature Review – This chapter discusses the literature review of 

oil and gas industry landscape in Malaysia, concept of team integration, high 

performing team characteristics, high performing team integration practices and oil 

and gas engineering construction projects team performance. This chapter also outlines 

the conceptual framework developed from the literature review findings. 

Chapter 3: Research Methodology – This chapter reviews the research 

methodology that is used to complete the study, including data collection, data 

analysis, framework development and framework validation. All of the analysis 

method and acceptable values considered for this study are outlined in this chapter. 
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Chapter 4: Data Analysis and Findings – This chapter presents the data analysis 

and the results of the findings from the primary data collected via questionnaire survey. 

This chapter identifies the significant high performing team characteristics, significant 

high performing team integration practices and the relationship between the two. This 

chapter also outlines the pre-validated framework developed from the analysis 

findings. 

Chapter 5: Framework Validation – This chapter discusses on the findings of 

the expert validation conducted based on the pre-validated framework developed from 

the analysis findings. This chapter also presents the validated framework developed 

from the validation process. 

Chapter 6: Discussion – This chapter summarises and discusses the findings of 

this study based on all of the analysis statistically and the framework validation from 

the previous chapter in accordance to the project objectives. 

Chapter 7: Conclusion – This chapter summarises the overall finding of the 

study as well as outlines the contribution of the findings to the book of knowledge and 

industry, limitations of the study and recommendation for further study. 
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Appendix B Pilot Questionnaire Survey 
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Appendix C Expert Validation Questionnaire 
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Appendix D Expert Panel’s Curriculum Vitae 
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Appendix E Expert Panel’s Detailed Response 

Part No Question Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 

High 
performing 
team 
characteristics 

1 How relevant are 
the 
characteristics, 
which have been 
identified as the 
most significant 
team process 
characteristics of 
the high 
performing team 
affecting oil and 
gas project 
performance? 
Why? 

Very Relevant.  It's 
the first component 
for HPT 

Very Relevant. 
Every project is 
unique and very 
much differences 
with the project 
scopes, planning 
phase, execution 
phase, handover 
phase, stakeholders 
expectations, 
management of 4M's, 
PMT, contract 
structural, 
contractors, vendors, 
authority approval 
which involves 
various parties and 
requirements. Thus, 
the characteristic 
mentioned above are 
very much needed to 
ensure the projects 
are executed as per 
contract that meet 
expectations/require
ments of duration, 
quality and budget. 

Very Relevant. To 
ensure the project 
objective is being met 
within budget and 
schedule 

Very Relevant. 
Team process 
requires these 
characteristics 

Relevant. To add 
functional competent 
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Part No Question Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 

2 How relevant are 
the 
characteristics, 
which have been 
identified as the 
most significant 
individual 
contribution 
characteristics of 
the high 
performing team 
affecting oil and 
gas project 
performance? 
Why? 

Very Relevant. It's 
the second 
component for HPT 

Very Relevant. The 
individual with high 
performance 
characteristics 
personnel is required 
in the high 
performing team in 
achieving the Oil and 
Gas project. I would 
rather put in 
difference 
perspectives; this is 
part of self-leadership 
quality. Having those 
characteristics means 
that you possess good 
quality leadership 
within your good self 
in leading the 
motivated team 
execute the projects 
with best project 
team interaction and 
communication. 

Very Relevant. To 
ensure the selected 
team member can 
deliver the project 
together with other 
members 

Relevant. However, 
seems like some of 
the characteristics 
stated are closely 
related in terms of 
meaning e.g. 
Commitment=Effort=
Participation.  

For individual 
responsibility, I 
would use individual 
accountability 
instead.  

For "Listens to 
other”, I would say 
Listening Skill or 
Active Listening. 

Relevant. As 
listening is important, 
communicate 
effectively also 
important 
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Part No Question Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 

3 How relevant are 
the 
characteristics, 
which have been 
identified as the 
most significant 
organisational 
structure 
characteristics of 
the high 
performing team 
affecting oil and 
gas project 
performance? 
Why?  

Very Relevant. It's 
the third component 
for HPT 

Very Relevant. All 
those 14 
characteristics are 
important and shall 
be available and 
implemented in 
projects. If looking 
from opposite word, 
eg. Instead of clear 
roles, becomes 
undefined roles; 
instead of clear 
purpose becomes 
unspecified 
objectives which 
these only two 
characteristics would 
very much negatively 
impact the project 
team roles and their 
project delivery. 
. 

Very Relevant. To 
ensure the project 
objective is being met 
within budget and 
schedule. 

Relevant. However, 
1. Clear roles, 5. 
Clear work 
assignment and 14. 
Relevant members 
seems like the same. 

Fairly relevant. 
Depend on 
Organisation maturity 
and cycle of project 
completed. 

4 Are there any 
characteristics 
(other than listed 
in the 
framework) that 
you think should 
be included in 
this framework? 
Why? 

No.  Yes. In overall, the 
high performance 
team characteristics 
should possess 
relevance Skill Sets, 
suitable knowledge, 
multi experiences and 
utmost importance is 
the right attitudes. 

Yes. Tools (i.e. 
software, system, 
procedure) 

Yes. Robust 
enterprise system e.g. 
database, procedures 
etc. 

No.  
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Part No Question Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 

High 
performing 
team 
integration 
practices 

1 How relevant are 
the integration 
practices, which 
have been 
identified as the 
most significant 
team process 
integration 
practices of the 
high performing 
team affecting 
oil and gas 
project 
performance? 
Why? 

Very Relevant. It's 
the first component 
for HPT 

Very Relevant. Yes, 
integration practices 
are very much 
relevant as the project 
involves various 
project stakeholders 
and requires a well 
plan communication 
and integration 
practices to ensure 
Clients, contractors, 
vendors, operation, 
etc are inline and 
focus in 
implementing the 
project, identifies the 
issues, close the gaps 
by prevention or 
mitigation and 
documented the 
process. 

Fairly relevant. 
Integration will 
happens once the 
corporate 
organisation 
integrated. Not 
relevant to projects. 
Should start from 
company's 
organisation. 

Relevant. Perhaps 
add regular interface 
or communication 
e.g. scrum or weekly
updates.

Relevant. Widening 
perspective during 
work delivery and 
decision making 
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Part No Question Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 

2 How relevant are 
the integration 
practices, which 
have been 
identified as the 
most significant 
individual 
contribution 
integration 
practices of the 
high performing 
team affecting 
oil and gas 
project 
performance? 
Why? 

Very Relevant. It's 
the second 
component for HPT 

Very Relevant. Yes, 
these elements are 
must have for better 
integration practices. 
The project personnel 
aware of these, the 
leader in the pack 
would create the 
environment that 
implementing all 
these elements in 
harmony and result 
objectives situation. 

Very Relevant.  Relevant. I think 3. 
Functional 
relationship between 
the teams and 7. 
Functional 
relationship between 
the individuals- mean 
the same 

Fairly relevant. No 
blame culture 
important. it’s not a 
major – it’s should be 
replace with 
"Individual 
responsibility and 
accountability" 
blaming is outcome 
of having not clear 
role and 
responsibility. e.g. 
The captain of the 
ship should take up 
accountability of the 
ship, the engineer 
should take up 
accountability of the 
engine performance 
and etc. 

3 How relevant are 
the integration 
practices, which 
have been 
identified as the 
most significant 
organisational 
structure 
integration 
practices of the 
high performing 
team affecting 
oil and gas 
project 

Very Relevant. It's 
the third component 
for HPT 

Very Relevant. Yes, 
in my opinion this is 
the most important 
aspect in project to 
involve commitment 
from top 
management, 
leadership, HSE, 
competency, ICT etc. 
Which the industry 
aware of these 
importance elements, 
for eg all ISO 
standards having 

Very Relevant. To 
ensure the vision and 
objective of company 
is inline with the 
project's objective. 

Relevant. You can 
also refer to 
Organisational 
Project Management 
Maturity Model by 
PMI 

Fairly relevant. To 
also include scope of 
organisational 
structure and 
characteristic for 
infrastructure? 
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Part No Question Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 

performance? 
Why?  

these elements as part 
of their requirement. 
The organisational 
structure team 
commitment and 
leadership should be 
top down approaches. 

4 Are there any 
integration 
practices (other 
than listed in the 
framework) that 
you think should 
be included in 
this framework? 
Why? 

No.  Yes. All the elements 
almost there, 
however good to 
include effective 
Planning and QAQC 
would also 
contributes to high 
performing team 
integration. Which 
the planner and check 
as reminder to flag 
any potential issues 
with look ahead. 

No.  No.  Yes. Honest Leaders 
and follower 

Presentation 
and 
Usefulness 

1 Do you agree 
with the overall 
arrangement of 
this framework?  

Yes. Need individual, 
team and org. 
contribution to 
achieve HPT 

Yes. Yes, very much 
agree with the overall 
framework 
arrangement. The 
proposed framework 
of high performance 
characteristics having 
all elements of 

Yes. Set the 
characteristic/action 
to ensure the result. 

Moderately Yes. It is 
difficult to judge 
without reading the 
background of this 
framework. Looking 
at the illustration, I 
cannot really say if 

Yes. Good for start 
phase application, it 
need to adjust time to 
time for prioritization 
what is important 
characteristic of HPT 
in term of leadership, 
followership tailored 
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Part No Question Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 

Knowledge/Experien
ces, Skills and 
Attitudes. 

the arrangement is 
right 

to match project 
performance matrix. 

2 Do you 
understand the 
general idea and 
intention of this 
framework?  

Moderately Yes. Not 
clear, what is the aim 
of `Integration 
practices group' and 
`characteristic group'.  
A description of this 
will be useful. 

Yes. This framework 
is to identify the best 
characteristics should 
be possessed by 
individual and also 
project team 
members in ensuring 
meeting better 
performance in oil 
and gas project 
implementation and 
delivery. Definition 
of integration practice 
and characteristics to 
be added. 

Yes. This 
characteristic 
identified to have a 
guideline to improve 
the project 
performance. 

Moderately Yes. I 
can guess that the 
objective is to 
achieve HPT. 

Moderately Yes. To 
add deliverables or 
end in mind in the 
framework 

3 Do you agree 
that this 
framework will 
provide useful 
information and 
guidelines for 
your 
organisation to 
develop high 
performing team 
for oil and gas 
engineering 

No. Yes. Agreed. almost 
all the characteristics 
were in pipeline of 
execution, however 
the gap in 
understanding would 
available which need 
awareness/ training 
and also differences 
in degree of 
implementation and 
as well personnel 

Yes. Improvement is 
required due to fast 
change of project 
management method. 
Only challenge to 
ensure the project 
team is ready to 
adapt. 

Moderately Yes. 
Need to understand 
better the context of 
this framework. At a 
glance, the content is 
relevant when read as 
individual items. 
However, 
collectively, the items 
are not very 
distinctive from each 
other.  

Yes. Other 
organisation using 
working culture tools, 
some using Business 
Work Process 
however for project, 
since it unique 
endeavour, it depend 
on project complexity 
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Part No Question Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 

construction 
projects in 
Malaysia? 

paces adaptation as 
cultures should be 
improved 

4 Do you agree 
that this 
framework will 
help other 
organisations in 
successfully 
manage high 
performing team 
for oil and gas 
engineering 
construction 
projects in 
Malaysia?  

No. Yes. I believes that 
many organisation 
having these 
frameworks. 
However, good to 
sharpen the 
Knowledge/Experien
ces, Skills and 
Attitudes. through 
awareness and 
trainings. 

Yes. This similar 
approach is being 
practice in Petronas. 
However, it is 
company oriented, 
not project oriented. 

Moderately Yes. 
Need to understand 
better the context of 
this framework. At a 
glance, the content is 
relevant when read as 
individual items. 
However, 
collectively, the items 
are not very 
distinctive from each 
other. 

Moderately Yes. 
Subject to 
organisation maturity, 
how long the team 
soak together may 
play major role in 
outcome of project 
although we have 
High Performing 
Team 
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Part No Question Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 

5 Do you have any 
suggestion in 
improving the 
proposed 
framework of 
high performing 
team integration 
for Malaysian oil 
and gas 
construction 
Projects? If yes, 
please state. 

Yes. There are too 
many sub points / 
requirements in each 
components.  A 
framework should be 
much simpler and 
more focus 

Yes. The high 
performance team 
should look beyond 
construction project, 
must consider 
operation and 
maintenance, 
modification, 
upgrading and 
decommission of the 
facilities. 

Yes. To separate on 
Integrated 
information and 
communication 
technology (ICT) 
system. Tools to be in 
Separate group. It is 
essentials. 

Yes. Need to use 
more concise and 
distinct meaning 
words. 

Yes. Working culture 
vs individual culture. 
i.e. Project Team 
member from Iraq, 
south Africa, 
Malaysia, Vietnam. 
HPT should 
considered this 
culture differences 
and effect to project 
performance in 
Malaysia. 
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Appendix F Statistical Package for the Social Sciences (SPSS) Analysis Results 

 

Pilot - High performing team characteristics 
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Pilot - High performing team integration practices 
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Actual - High performing team characteristics 
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Actual - High performing team integration practices 



 

288 

 

 

 

 

 

 

 

 



 

289 

 

 

 

 

 

 

 

 



290 



 

291 

 

 

 

 

 

 

 

 

 



 

292 

 

 



293 



 

294 

 

 

 

 

 

 

 

 

 



295 



 

296 

 

 

  



 

297 

Appendix G Final Framework (enlarged) 
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