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ABSTRACT

The requirement for modern businesses to develop complex projects has forced businesses to
consider opportunities for application of specific contracting models which would guarantee
adequate distribution of responsibility in the project team among stakeholders and minimise risks
for the project owner. This study aims to analyse the main characteristics of the EPC and EPCM
contracting models for the Abu Dhabi oil and gas sector, and determine opportunities and risks
related to the application of both contracting models. Specific results had to be associated with the
definition of optimal guidelines for application of the EPCM contracting model in the target sphere
of practice. The results of the prior literature review demonstrated that, though the EPCM
contracting model is generally considered as more effective compared to the EPC approach,
practitioners lack reliable recommendations for application of this method in practice. The
methodology of the thesis included a quantitative study of a large sample of employees and
managers in the target industry to gain understanding of their perception of the EPCM contracting
model. The results of the study demonstrate the main features and factors of successful application
of the EPCM contracting model in the target industry, together with practical guidelines for future
implementation. It was found that the EPCM contracting model could be the optimal approach to
large project management if properly arranged. The novelty of this research can be viewed from
two perspectives:
= One is from a theoretical point of view where the research will challenge existing theories
of value and contracting strategies. The research proposes ways in which value and
contracting strategies and theories can be enhanced within the context of the oil and gas
sector.
= Two, from a practical point of view, the research ascertained key practical EPCM
determinants which can be used as guidelines for senior project practitioners in delivering
large oil and gas programmes and mega projects in Abu Dhabi for better value through
using the EPCM model.
Keywords: EPCM contracting model, EPC contracting model, Project management, Oil

and gas sector, Risk management, Project owner.
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CHAPTER ONE: INTRODUCTION TO THE RESEARCH

1.0. Introduction

The so-called energy industry, and mainly the oil and gas sector, in Abu Dhabi, plays a major role
in the United Arab Emirates’ (UAE’s) economy and the strategies set forth for projects more than
any other sector in the country (US-UAE Business Council 2019). The decision makers and
practitioners in mega projects and organisations, in general, execute their projects in two different
ways, one is Engineering, Procurement, and Construction (EPC), and the other is Engineering,

Procurement and Construction Management (EPCM).

PwC (2016) suggested that “delivering an EPCM project means different things to many
participants” (p.21). Abu Dhabi’s oil and gas sector lacks the true benefit and knowledge of
EPCM, and there are no specific determinants for adopting EPCM to gain the full benefits of such
contracting model. Moreover, the oil and gas industry is a complex environment with variations in
international involvement and project size that put limitations on control of costs, quality,
associated risks and time constraints. The EPC-type contract involves a single point approach that
includes all design, engineering, procurement, construction, and installation works — in addition to
commissioning, start up, training, acceptance, and testing activities. It is the culmination of all tasks

required to complete HOTO (hand over-turn over) to the owner, as stated by Huse (2002).

In contrast, an EPCM contract involves engineering, procurement, and construction and
management services. The EPCM contractor assists the owner in the execution of the project and

therefore the cost and risk of the project are borne by the owner. The ownership of the project



therefore remains directly with the owner as they can influence EPCM project outcomes, as stated
by Loots and Henchie (2007). The EPCM contractor is more involved with the design, execution,
and procurement process on behalf of the owner. They also assist the owner with negotiations and
contribute to creating direct relationships with the owner and construction contractors and material
suppliers. Thus, the owner needs to have an experienced in-house team to approve the EPCM
contractor’s managing of the complex task, as stated by Oosterhof (2018). Generally, mega projects
vary by industry, by public-private ownership, by risk of technology and development, and by a
host of other elements. These points regarding EPCM contracts particularly in the oil and gas
industry should help in sorting out the guidelines for the qualities that an owner may want to
consider in their choice options and subsequently what to include in their ultimate agreement, as

stated by Singh and Tiwari (2015).

1.1. Problem statement

The EPCM contractor develops the front-end engineer design (FEED) and carries on or starts from
a detailed design, then starts the procurement process, and manages the entire construction process
by executing contracts on behalf of the client. At the same time, the EPCM contractor could start
the post-FEED phase and carry it on. McNair (2016) suggested that “delivering an EPCM project
means different things to many participants”. The fact that there is a confusion among project
practitioners on the meaning of EPCM contracting method dedicate a need to secure this gap in the
industry to maximize on the value creation in utilization of the subject contract method. According
to Loots and Henchie (2007), “the key confusion which often arises is that whilst the “C” in
“EPCM?” stands for “Construction”, this is in the context of “CM” i.e. Construction Management”.

Moreover, it was established from the reviewed literature that over the last 10 years, all Abu Dhabi



Oil and Gas projects within ADNOC are based on EPC turnkey lumpsum contracts, and nothing
executed as EPCM (ADNOC, 2013). There is a substantial quantum of value addition that could
be realised in the execution of the EPCM contracts model once the processes are standardised and
differences with EPC contracts are fully exploited (Aldhaheri et al. 2018; Al-Sulaiti et al. 2021;
Olaniran 2017). Such contracts provide owners and lenders of limited-recourse projects with cost
and time certainty and also provide a single point of responsibility for the design, construction, and
procurement of the works. From the position of the study author, the provision of opportunities for
the active engagement in the project management activities might be considered as a value for the

project owner, so the EPCM contract was definitely a more attractive alternative for management.

This study is premised on factors of competitive advantages on EPCM-type contractual obligations
and execution in the oil and gas industry in the UAE. Berends (2007) highlighted EPCM
contracting opportunities, factors that determine the choice of such contracts among owners and
identify key competitive advantages in the EPCM approach with relevance to the oil and gas
industry, as stated by Bedair (2014). Literature studies indicated that the key determining factors
for a mega industry in choice of contracting model would have been the level of involvement of
the selected parties and subsequent contracting strategies that varied where risk lay. According to
Ron Douglas, Ausenco’s Executive Vice President, Global Project Delivery, factors influencing
such transition have been an increase in demand of engineering and related services, complexity

of execution with sufficient cost control and professional deficiencies (Douglas 2016).

From the literature reviewed, it has been shown that key determining factors for a mega industry

in choice of contracting model would be the level of involvement of the selected parties and



subsequent contracting strategies that vary where risk lies. One could suggest that the problem of
project management in the conditions of rising complexity of effective control and realisation of
separate tasks and objectives would require active engagement of independent contractors, which
leads to the rising relevance of the chosen study theme. In the case of the oil and gas industry, such
factors had to be closely reviewed as time, budget, success parameters, and decision-making units,
involving top management, are essential in choice of one strategy over another.

Optimising oil and gas value chains has become more stringent with the recent chain of unfortunate
events in the Gulf of Mexico where a major producer faced huge damages in project
implementation, making the industry more risk averse than before (Singh et al. 2015). In effect, oil
and gas industry players needed to “up their game” by focusing on things that they do efficiently
and improved their own in-house capabilities for win-win outcomes (Contracting Out Risk and
Optimising Oil and Gas Value Chains 2015). It could therefore be suggested that the effective
diversification of project management resources would require effective division of responsibilities
and resources between project owners and independent contracts. The success in this sphere would

depend on the quality of the chosen contracting strategies.

The selected theme targeted the existing research gaps in the study of the contractual management
process for large projects in different industries, including the oil and gas sector. Serious knowledge
gaps exist in the field of recognition of existing relationship between the contractual management
model and the performance of the project. Muhammad et al. (2019) argued that the impacts of the
specific contractual terms on the key project management characteristics (quality, cost, and
schedule) are not clear, and the current studies provide highly contradictory results (p.1289).

Another study by Glas et al. (2017) also determined the issue of lack of research in the field of



performance management via contracting measures. Altogether, the question about the selection of
optimal contracting model for the needs of the specific project and industry remains to be relevant.
The current study aimed to consider the role of the EPCM contracting model for performance
management in the context of the oil and gas industry’ construction projects. The utility of the
EPCM contracting model from the point of performance outcomes improvement was compared to

the similar impact of the EPC contracting approach.

1.2. Research aim

Abu Dhabi is a major exporter of oil and gas products with a worldwide market reach. The upstream
of petrochemical projects, such as oil and gas projects, are classified as complex in nature and do
indeed require sufficient balance of choice between time, cost and quality in their execution. The
effort in such balance cost carried with it the potential combinations of a strict quality control,
tough completion schedule, and lowest initial and long-term expenditure for their desired facility
(Wai and Han 2012). While the parameters of quality, time, and expenditure control are
traditionally considered as the most valuable characteristics of the project management procedure,
it is also sensible to consider the parameter of engagement of different stakeholders for assessment
of contracting and project management strategy effectiveness. In this way, the problem of careful
assessment and inclusion of expectations of different stakeholders in the process of project
realisation is an important task that required careful discussion in the context of contracting strategy

development.

= The research aims to identify key success factors that would lead to the achievement of an

EPCM value benefit realisation model. The research compares and assesses the



effectiveness of the EPCM model over the EPC model; and proposes practical EPCM
guidelines that can be adopted by senior project practitioners delivering large oil and gas
projects in Abu Dhabi. These guidelines can be used by programme owners and

practitioners in mega projects in Abu Dhabi’s oil and gas sector.

Moreover, a result of high-value projects is often determined by the metrics of their industry, type
of ownership, the amount of risk of new technologies and developments, along with many other
factors. The points suggested here, especially in regard to the EPCM projects in the oil and gas
industry, can lay the foundation for contract choice and attributes required for the adoption of the
model. The guidelines and requirements can help in deciding the final contents of the agreement

that the owners enter into (Chattopadhyay and Mo 2010; Singh and Tiwari 2015).

1.3. Research objectives

The objectives of the research were to:

1. Establish theoretical and practical differences that exist between EPCM and EPC
contracting models;

2. Ascertain how key benefits that are aligned to the EPCM project contracting model can be
adopted by senior project practitioners delivering oil and gas projects in Abu Dhabi;

3. Determine how senior project practitioners delivering oil and gas projects in Abu Dhabi
can achieve cost-effectiveness through the adoption of the EPCM model,

4. ldentify key risks that are associated with the EPCM model and propose mitigation
strategies that can be adopted by senior project practitioners in Abu Dhabi;

5. ldentify key success factors for the EPCM model in the oil and gas sector;



6. Propose EPCM guidelines that can be adopted by senior project practitioners delivering

large oil and gas projects in Abu Dhabi.

1.4. Research questions

The formulated research questions were the following:

1. What are the theoretical and practical differences that exist between the EPCM and EPC
contracting models?

2. How does the EPCM contracting model give the owner sufficient time for FEED processes as
well as exit strategy and options during project phases for better value benefit outcomes?

3. How does the EPCM contracting model offer a better legal and regulatory framework through
an intellectual property regime through ensuring appropriate IP warranties and indemnities in
the works that leverage value benefit of the project?

4. How does the EPCM contracting model enable optimisation of project costs due to enhanced
owner influence on cost control measures that enhances value benefit?

5. How do various key success factors of the EPCM model affect the cost-effectiveness of
investment for a given project?

6. How do key success factors of the EPCM model balance the distribution of the risks of a

project?

1.5. Research novelty

Projects in oil and gas are classified as complex in nature and thus require an appropriate balance
of choice between time, cost and quality. The effort of such a balancing of cost carried with it the

prospective combinations of a strict quality control, tough completion schedule, and lowest initial



and long-term cost for company’s desired facility, as stated by Wai and Han (2012). Several project
management teams executing EPCM projects in the oil and gas industry of Abu Dhabi
predominantly faced challenges of time and cost overrun, human capital management, change
management, wasteful efforts, risk evaluation and mitigation, and standardisation of engineering
practice. It is imperative that strategic guidelines are readily available focusing on providing high
value to engineering processes amidst a lean management, in order to create value addition to the
existing plethora of knowledge and experience prevailing in the business environment. The key
issues that require a manager’s attention from the inception through to the project delivery are
essential for adoption as guidelines and likewise key success factors for successful implementation
of EPCM contracts in the oil and gas industry. The research proposes guidelines for project

practitioners for better value in executing the EPCM model.

The novelty of this research can be viewed from two perspectives:

= One is from a theoretical point of view, where the research will challenge existing theories
of value and contracting strategies. The research proposes ways of how value and
contracting strategies theories can be enhanced within the context of the oil and gas sector.

= Two, from a practical point of view, the research ascertained key practical EPCM
determinants which can be as guidelines for senior project practitioners in delivering large
oil and gas programmes and mega projects in Abu Dhabi for better value through using the
EPCM model.

= Gaps in overall project governance and a clear line of accountability need to be
satisfactorily maintained in EPCM among project managers and project team (Berends,

2015). Clarity of management structure is a key element in the proper functioning and



ability to stem emerging conflicting areas in regard to authority and responsibility. For
instance, in many jurisdictions, the functions of the PM should have been ranged from
training, mentoring, supporting and coordinating to improving communication and
compliance levels. Strategies should have been adopted to improve the competency of the
owners, as it is of high priority for EPCM projects. A proper engineering team would advise
and consult the owners on important decisions. The EPCM contractor can offer such
support to the client (Kimelfeld 2014). Since the EPCM model as a contracting strategy
offers a better leverage of control to the owner, the manner in which the control was
exercised remains imperative in order to deliver the best outcomes. Within the frame of this
research and the observed emerging success factors, the project management team (PMT)
could create fundamental principles to ensure the end objective is achieved in a well-timed
phase of execution while increasing financial benefits or enhancing economic returns.
1.6. Summarisation of the research method adopted
The methodology of the study included the application of a quantitative research design to
guarantee objectivity and high generalisation validity of the study outcomes. The specific
methodology of the study included a quantitative survey study for collection of data from the study
sample. The population sample of the research study included employees and contractors operating
in the Abu Dhabi oil and gas sector whose work was associated with the accumulation of the
specific knowledge about the methods of contracting model application. Total sample size for the
study was 248 respondents. For the aims of data analysis, the methodology of statistical analysis
was applied. The SPSS software platform served as the main instrument for the organisation of the
data analysis procedure. The regression method of data analysis was applied to the quantitative

data collected during the study. For the assessment of effectiveness of the selected research



methodology, a validation and verification procedure engaging experts in the selected field of the

study was performed.

1.7. Key findings of the research study

The findings of the study can be presented on the basis of the discussion of answers to each earlier
stated research question. For the first question of the study, the stated findings include definition
of the main differences between the EPC and the EPCM contracting models. It is stated that the
EPCM contracting model guarantees a higher level of project owner involvement and control over
the project in general. This conclusion makes the EPCM model more attractive for practitioners

who aim to control major part of the project aspects.

The second important finding of the study is related to the definition of the most important
characteristics of the EPCM contracting model that should be applied in the process of contracting
strategy development: Project Legal and Regulatory Guidelines; Project Technical Specifications:
Extra-Contractual Mechanisms; and Resilience Parameters.

The final result of the study was related to the definition of the mediating factors that play the
leading role in the realisation of the desired result of the EPCM contracting model application for
the project. The following factors were highlighted as worth attention: effective stakeholder
communication; reliable method of contractor selection; risks and responsibility distribution
model; and the engagement of the project owner. These findings were applied to develop specific

insights and guidelines for future utilisation in the Abu Dhabi oil and gas sector.
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1.8. Structure of the thesis
The structure of the thesis was developed in the format that contributed to the realisation of the

stated objectives of the thesis. The structure is also summarised in Figure 1.

Conceptual Study Model
Introduction Framework Results Development

Academic Research Discussion Conclusion|
Literature Methodology
Review

Figure 1: Structure of the thesis

Chapter one: provides a summary of the introduction to the research study. It presents information
about the problem, aims, objectives and questions of the study. The novelty of the research applied
methodology and the main findings of the study are briefly presented. On the basis of the study of

this chapter, the audience could gain a general impression about the research in general.

Chapter two: summarises the outcomes of the academic literature review performed during the
study. Specific aspects of the study problem addressed in the literature review include questions of
UAE oil and gas sector review, overviews of the oil and gas sector in Abu Dhabi, overview of the

EPC and the EPCM contracting models, and analysis of success and value of the EPCM contracting
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model. Outcomes of the literature review can enable the audience to form a general understanding

of the object under study.

Chapter three: of the thesis presents the proposed conceptual framework of the study. This is

followed by a discussion of the research methodology in Chapter four.

Chapter four: provides an analysis of the research methodology including a discussion of the
research background, study philosophy, research strategy, pilot study description, sampling
strategy, ethical considerations of the study, methods of data collection and analysis, and validation

and verification techniques applied.

Chapter five: of the research study summarises the quantitative findings of the research. The

findings of the study are demonstrated in a format following the list of key study objectives.

Chapter six: provides a discussion of the study findings. The main outcomes of the research are

also presented in the format of a discussion of the main study objectives and means of their

realisation.

Chapter seven: describes the procedure of the study model development, validation and

verification. The implications of the model are also considered.

12



Chapter eight: summarises the key conclusions and recommendations of the research. Specific
recommendations are developed for three categories of recipients: industry, policy makers and

further research practice.
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CHAPTER TWO: UAE, ABU DHABI OIL AND GAS SECTOR, EPCM AND
EPC

2.0. Introduction

The development of a modern business depends on the successful realisation of strategic projects
as a source of long-term growth and an increase of profitability together with its sustainability. In
the conditions of economic globalisation, the level of rivalry in global markets keeps growing, and
companies have to develop opportunities for stable growth and expansion to maintain strong
competitive positions. The absence of potential for effective growth and expansion can serve as a
basis for the removal of players from the global markets and their acquisition by stronger ones. The
same rules are relevant for companies operating in the global oil and gas markets. The volatility of
demand for energy resources in the global markets today creates conditions for the increase in risk
and uncertainty levels for global players in the oil and gas industry. Under these circumstances,
organisations should adapt their performance to the needs of the market, improve their operational
models and remove their competitors. The fulfilment of these objectives requires the development
and realisation of strategic construction projects as a basis for the rise in the production capabilities

of the oil and gas companies.

The presented strategic development trend is relevant for all major oil and gas-producing regions,
including the Abu Dhabi Emirate. Traditionally, the oil and gas sector has played an important role
in the economic structure of the region, serving as one of the main generators of export profits for
its economy (US-UAE Business Council 2019). The rising level of interest in this sector of the

regional economy demonstrated by domestic and international economic actors has defined the
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need for the implementation of the set of strategic construction projects. At the same time, the high
level of expenses and funding requirements for the realisation of these schemes has made it clear
that proper project management is necessary in order to guarantee successful fulfilment of all the
chosen initiatives and maximisation of the project value for investors. The achievement of this
objective is associated with the search for and application of the optimal project management

model.

Among the variety of existing contract models, the following were selected for the purpose of
analysis — EPC and EPCM models (PwC 2016b). Each of them has its strengths and weaknesses
associated with the opportunities that are generated for the successful implementation of a project
on the basis of concrete model application. The researcher oriented on these contracting models
due to their popularity among practitioners, which defined the importance of their assessment for
the development of practical recommendations for project management. The model of the EPC
contract is traditionally considered to be the optimal solution for project owners oriented at the
minimisation of the risks and personal responsibility in the process of the scheme’s realisation.
This format allows the project owners to deliver full responsibility to independent contractors,

forcing them to perform a full set of activities related to project management and implementation.

Compared to this, the format of the EPCM contract is traditionally oriented at a flexible approach
to the distribution of the responsibility for project realisation and management among the project
owner and the contractors. The EPCM contractor serves as one of many other contractors in the
project that bear liability for the management of all key steps of the project (Han et al. 2012). At

the same time, opposite to the EPC contract form, the role of the project owner in the project
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management process is not passive, and his/her level of influence on the final results and
procedures of project realisation depends on the character of the agreement reached in the EPCM
contract. On one hand, such an approach gives opportunities for a higher level of flexibility in
decision-making for the parties and the potential improvement of the project outcomes and project
value for the owner. On the other hand, an ineffective choice of the responsibility distribution
model can serve as a source of additional risks and a potential basis for the failure of the project in
general. Due to the existing problems in understanding of the optimal format of the contracting
strategy, the presented study aimed to assess the key parameters of both contract models and
contribute to the definition of the optimal contracting strategy for the purpose of the realisation of

strategic projects in the Abu Dhabi region.

The process of analysis and comparison of different contracting strategies included the assessment
of their key characteristics, advantages and limitations. The overarching objective of the proposed
study is to identify the opportunities and risks related to the orientation on the specific contract
model for the project owners of the construction initiatives. The definition of the key characteristics
of the chosen contract models had to serve as the basis for the determination of the optimal
contracting strategy for the specific conditions of the construction projects in the oil and gas
industry. The peculiar principles and parameters of project success and maximisation of project
value were also considered to become a part of the final study implications. Based on the performed
analysis, the optimal model of the contracting strategy for the construction projects was identified.
In the context of the study, it was also important to discuss the existing problems of the current
format of the concrete contract model and to offer recommendations for potential improvement of

the chosen model following on from the results of the prior studies. The orientation on such a
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format of analysis was supposed to provide the researcher with a complex understanding of the
required improvements to the current model of contracting strategy development for the chosen
project. On the basis of the definition of the recommendations for potential improvement of the
contract model, the further research process was organised to identify the specific solutions that
should be applied in this sphere. It was also important to show that the definition of optimal
contracting model and development of specific recommendations for project owners in the context
of the study depended on the specifics of the study format and key assumptions that were accepted
by the study author. In this way, the outcomes of the study should be considered based on analysis

of these characteristics, and critically discussed from the position of their reliability.

In the upcoming sections of this chapter, an in-depth review of literature in the Emirate of Abu
Dhabi, the sector of oil and gas in the Emirate of Abu Dhabi, contracting and legal framework
within the country, contracting strategies for oil and gas projects, and the value benefit in the
contracting models for large programmes in Abu Dhabi oil and gas is provided. The aim of the
following sections is to build comprehensive knowledge in the subject research area identifying

the gaps that dictate the need for EPCM guidelines.

2.1. Review of the United Arab Emirates (UAE) Market

2.1.1. Overview of Abu Dhabi

Abu Dhabi is the capital and the second most populated city of the United Arab Emirates (after
Dubai). It is the capital of the Emirate of Abu Dhabi, one of the most developed and largest regions
in the UAE. Abu Dhabi as a city is located on an island in the Arabian Gulf and can be accessed

from the shore by three main bridges, while most of the city and Emirate reside on the mainland.
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As of 2019, Abu Dhabi's urban area had an estimated population of 1.45 million (World Population
Review 2019). Abu Dhabi is the location of the local and federal government offices and is the seat
of the United Arab Emirates Government and the Supreme Oil Council. The city is home to the
President of the UAE, who is a member of the Al Nahyan family. Abu Dhabi's rapid development
and urbanisation, coupled with the massive oil and gas reserves and production and relatively high
average income, have transformed it into a large, advanced metropolis. It is the country's centre of
politics and industry, and a major culture and commerce centre.

For the aims of analysis, the author performed PESTLE analysis, describing the specific factors in

environment of Abu Dhabi.

2.1.1.1. Political Factor

The analysis of the business environment of the Abu Dhabi Emirate should include an assessment
of the opportunities and risks for foreign and local businesses in the sphere of politics. To answer
the question about the political opportunities and risks for business in Abu Dhabi, it is sensible to
consider the structure of the political system of the state and analyse the intentions of the political
elites in Abu Dhabi related to foreign investments and business initiatives. As for the political
identity and structure of the UAE, the country gained independence in 1971 (UAE Government
2019b). Its political structure includes seven Emirates: Abu Dhabi, Dubai, Sharjah, Ras Al
Khaimah, Ajman, Umm Al Quwain, and Fujairah (UAE Government 2019b). The UAE operates
in the format of a federation, with the UAE Constitution as a key element of its political system.
The ruler of the Abu Dhabi Emirate is the President of the UAE and the head of state, occupying
one of the leading positions in the executive branch of power in the state. The highest ruling

institute in the UAE is the Federal Supreme Council, which includes the individual rulers of all
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seven Emirates. This institution is responsible for the development of a strategic vision of state

development, which is followed by the separate Emirates.

The executive power in the UAE, including the Abu Dhabi Emirate, is represented by the Cabinet
of the UAE and ministers in the Abu Dhabi Emirate (UAE Government 2019b). The Abu Dhabi
Emirate has an independent executive council that is provided with opportunities for the realisation
of decisions independently from the federal executive institutions and operates in direct connection
with them. As for the legislative power in the UAE, it is exercised by the Federal National Council,
where each Emirate has an equal level of representation (UAE Government 2019b). In this way,
similarly to other Emirates in the country, the Abu Dhabi Emirate has the potential to influence

change of the political situation in the state, which is granted by the UAE Constitution.

Speaking about the judicial system in the UAE, it operates on the basis of the integration of the
Western judicial tradition and the Islamic Sharia Law. This combination defines the specific
conditions of performance for foreign businesses in the UAE. Companies should assess the
character of their performance in the context of the norms stated in the Sharia Law. This
requirement can become a challenge for Western businesses which are not adapted to the specific
cultural conditions of the Islamic judicial tradition. Together with the consideration of the political
system and structure in the UAE and the Abu Dhabi Emirate, it is sensible to perform an analysis
of the existing political views of Abu Dhabi’s elite in the sphere of foreign business development
and promotion in the UAE. The understanding of the perspectives and risks of operations in Abu
Dhabi should be based on clear comprehension of the vision of the UAE’s future among the

political elite of the state. Interesting findings in this sphere have been presented in a research paper
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by Miller and Verhoeven (2019). Currently, the political elite of the UAE aim to effectively use
the state’s resources, and geographical and economic potential to increase the influence of the UAE
on the processes taking place in the Middle East region (Miller and Verhoeven 2019). This vision
of the future of the UAE and the Abu Dhabi Emirate defines the importance of the state’s active
participation in international economic and political processes. Based on this fact, the political elite
are highly interested in attracting investments and foreign businesses to the state, especially to the
Abu Dhabi Emirate as the country’s economic and political centre. Altogether, the results of the
analysis of the political environment in the UAE provide the basis for the argument about the

positive opportunities for foreign businesses and investors in the Abu Dhabi Emirate.

2.1.1.2. Economic Factor

Together with the assessment of the political environment of the Abu Dhabi Emirate, it is important
to be aware of the economic situation in the region for businesses and investors to understand future
perspectives concerning operations in the Emirate, encourage investments into this region’s
development, and establish strong economic ties with the local society and authorities. In general,
it is significant to analyse the prospects of Abu Dhabi’s market, and the long-term outcomes for
the business organisations that are up to deciding about investing in this area’s development. The
consideration of the economic environment in Abu Dhabi and the UAE, in general, has
demonstrated significant perspectives of future economic growth and opportunities generated for
foreign business in the region. The economy of the UAE is highly dependent on the development
of the international trade system, and the level of unemployment in the country is currently
historically low (Empyrean Advisors 2019). As for the economy of the Abu Dhabi Emirate, it

presents a diversified structure of sectors and industries, which minimises the risks of economic
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decline in the medium-term perspective. Although Abu Dhabi’s dependency on international trade
creates certain risks in the long-term perspective, the analysis of the prior progress in the sphere of
economic development has demonstrated the capability of the UAE economy to effectively
overcome this threat (Empyrean Advisors 2019). Further, the issue of uncontrolled inflation had
an impact on the operations of businesses in the UAE in the past, but by the period of 2019 the

impact of inflation is expected to be minimal (Empyrean Advisors 2019).

Together with the analysis of the key macroeconomic parameters, it is important to present the
structure of the UAE economy. Currently, the oil and gas industry occupy the leading position in
the structure of the state’s national economy. In 2018, the share of the oil and gas industry in the
national economy of the UAE equalled 26 % (Empyrean Advisors 2019). This defines the
significant role of the energy sector in the state’s economy and also demonstrates the effectiveness
of the process of economic structure diversification in the UAE. The process of rapid economic
development in the Abu Dhabi Emirate has led to the situation when the economy has almost
doubled since the period of 2000 (Empyrean Advisors 2019). The analysis of the dependencies
between oil and gas prices and the tendencies of the UAE’s economic growth has demonstrated the
fact that the state’s economy is not dependent on the volatility of prices for energy resources
(Empyrean Advisors 2019). The fastest-growing sectors in the economy of the UAE and the Abu
Dhabi Emirate include the following: accommodation and food, education, information and
communication, arts and recreation, and real estate (Empyrean Advisors 2019). Compared to these
sectors, where the annual growth level is at the level of 5-6.7 %, the growth in the oil and gas sector

amounts to 1.9 % (Empyrean Advisors 2019). Additionally, the country’s economy has one of the
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lowest rates of unemployment in the world (Empyrean Advisors 2019). These parameters show the

positive perspectives of investing in its economy.

2.1.1.3. Environmental Factor

It is important to mention the fact that, among the key global risks for the modern world that were
determined in 2019, those related to the sphere of the environment occupied the leading positions
in the list (Empyrean Advisors 2019). The situation in the Abu Dhabi Emirate and the UAE in
general in the sphere of environment can be characterised as dominated by a variety of risks.
Compared to other earlier-assessed segments, the environmental conditions for the business
organisations in the Abu Dhabi Emirate are highly unattractive and challenging. This can be
explained by the fact that the geographical location of the UAE defines the significant impact of
climate change processes. The average temperature level in this region is considerably higher
compared to the majority of other modern states (Empyrean Advisors 2019). Thus, it is necessary
to consider the conditions that have a major impact on the development of the Abu Dhabi Emirate

and the perspectives of foreign businesses there.

The key environmental challenges faced by the Abu Dhabi Emirate today are the following: failure
of climate change mitigation and adaptation to this process, the rising relevance of extreme climate
events in the region, the increasing probability of natural disasters occurring as a result of the
serious change of climate in the world, and the problems connected with obtaining water resources
in the Abu Dhabi region (Empyrean Advisors 2019). Altogether, these issues create significant
risks for companies operating in the UAE. Among the negative impacts of climate change and

natural disasters, it is important to mention the fact that the Abu Dhabi Emirate is located in a
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coastal area, and the increase in the world’s sea levels due to the process of glaciers melting can
result in flooding of its coastal areas. This risk can have a vital impact on Abu Dhabi’s society and
economy since a major part of the production, infrastructure and trade facilities there is situated in
the coastal areas. In addition to the mentioned risks, another source of challenges is related to the
perspectives on the water crisis in the UAE in the future (Empyrean Advisors 2019). Owing to the
desert character of a part of the territories of the Abu Dhabi Emirate, the provision of the required
resources for the survival of the local population is complicated. As was earlier mentioned, the
absence of an effective means of delivery of such resources to the UAE market can generate
significant threats for the sustainability of the system in general in the future. In these conditions,
the companies entering the Abu Dhabi market should consider the mentioned risks as a part of their

planning procedure.

2.1.1.4. Social Factor

The analysis of the social environment of the Abu Dhabi Emirate includes the assessment of the
key challenges and opportunities related to the structure of the population in the UAE, labour force
potential and payable customer demand level. As for the UAE’s population structure, it is important
to say that the country in general, including the Abu Dhabi Emirate, is highly dependent on the
inflow of immigrants. The share of local citizens in the country is significantly low, and immigrants
form the basis of the national wellbeing and state’s economic growth (Empyrean Advisors 2019).
The structure of the immigrant community in the Abu Dhabi Emirate includes citizens from
different developing and developed states, depending on the requirements for qualifications in the
Abu Dhabi Emirate. The immigrants from the Asian states work in the spheres of construction and

simple services provision, while the educated and qualified immigrants from the developed states
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lie at the core of the intellectual elite in the country, being responsible for the development of new

technologies and services in the Abu Dhabi Emirate.

The structure of the population in the Abu Dhabi Emirate also impacts the level of payable
customer demand and the economic potential of the society. In general, the level of economic and
social inequality in the UAE is considerably higher compared to other countries (Empyrean
Advisors 2019). While the educated and experienced labour force is provided with optimal working
conditions and high benefits, the personnel from Asian states with a low level of qualifications
receive a considerably worse level of compensation, reducing the overall level of GDP per capita
in the UAE (Empyrean Advisors 2019). The mentioned high level of income inequality in the UAE
and the Abu Dhabi Emirate should be considered as one of the significant factors for understanding

the socio-economic perspectives of the region.

At the same time, it is necessary to highlight the fact of an absence of serious barriers to the
attraction of a foreign labour force for businesses entering the market of the Abu Dhabi Emirate.
According to the existing legal regulations in the country (Empyrean Advisors 2019), foreign
businesses are forced to provide employment only for certain categories of workers from within
the Abu Dhabi Emirate, while a major part of the employee base can be formed from immigrants
and experts with the required qualifications. Among the main risks that can be identified in the
social sphere of the Abu Dhabi Emirate, the following should be mentioned: unemployment or
underemployment, terrorist attacks, and resource crises that can impact the wellbeing of the local
population (Empyrean Advisors 2019). The problem of unemployment is currently resolved in the

UAE, and the perspectives in this sphere are quite positive. As for the situation in the field of
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security, the Middle East region is characterised by a negative situation due to the development of
the terrorist movement. At the same time, the analysis of the UAE’s prior experience in this sphere

has demonstrated the fact that terrorist security risks for the country are of low relevance.

2.1.1.5. Legal Factor

Together with all the earlier-mentioned elements of the business environment in the Abu Dhabi
Emirate, it is obligatory to assess the legal framework of the state to identify the existing
opportunities and challenges for business organisations entering the sphere of contract partnership
here. As stated earlier, each Emirate in the UAE is characterised by a high level of autonomy and
independence with regard to the legal framework operations. Each of the Emirates operates a two-
tier system, comprising the Court of First Instance and the Court of Appeal (Baker 2017). The
practice of judicial system organisation in the UAE is different from the Western tradition. As a
result, judges in the Abu Dhabi Emirate are provided with a high level of flexibility and autonomy
in decision-making. In fact, Abu Dhabi is one of the Emirates in the UAE that has a unique local
court structure which allows local authorities to consider and solve a major part of the legal cases

in the Emirate.

The analysis of the positions of the legal framework in relation to the foreign investments in the
UAE has revealed the fact that direct foreign investments in the Emirates are quite limited, and the
business organisations in the state should be owned by locals, with a share of at least 51 % (Baker
2017). This situation creates challenges for foreign actors entering the Abu Dhabi Emirate market.
While the new foreign investment law that is supposed to give foreign investors more opportunities

for independent operations in the Abu Dhabi Emirate is currently being discussed, there is no
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reliable information about the actual perspectives for the adoption of the law in a short-term
perspective (Baker 2017). Since 2017, no major changes in the law took place. Under the
circumstances, foreign businesses in the Abu Dhabi Emirate still face serious barriers to effective
development. Along with that, the opportunities for the companies operating on the territory of the
Abu Dhabi Emirate are connected with the practice of application of the business’s home country
law in the case of entering into contracts on the territory of the UAE (Baker 2017). Commonly,
English law is applied for the resolution of disputes regarding the issues that are not directly

connected to the sphere of interest of the Islamic Sharia Law.

As for the taxation system, the existing regulations in the UAE create opportunities for the
definition of the key taxation rules to be made at the level of Emirates. As for the relevant changes
to the taxation system in the Abu Dhabi Emirate, the integration of value-added tax (VAT) is an
instrument of accumulation of tax revenues for the Emirates and federal budget (Baker 2017).
Moreover, it is important to mention the fact that there is no single anti-bribery and corruption law
in the UAE, while separate legal documents still provide certain regulations in this sphere (Baker
2017). Altogether, the existing legal framework in the Abu Dhabi Emirate can be characterised as

lacking many important elements; thus, its improvement is required.

2.1.2. Overview of the oil and gas sector — Abu Dhabi

The petrochemical and, specifically, the oil and gas sector in Abu Dhabi Emirate represents a major
role in redirecting the market and project strategies more than any other sectors in the UAE for
many reasons, one of which is the mega size of projects and cost associated with them, and second

is the amount of investment in billions of US dollars that is connected with them. ADNOC, a UAE
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oil and gas producer, unveiled plans to invest US $45 billion over the next five years, to become a
leading global downstream player (ADNOC 2018). Owners, decision makers, and project
practitioners in large projects and organisations, in general, execute their projects in two different
ways, one is Engineering, Procurement and Construction (EPC), and the other is Engineering,
Procurement and Construction Management (EPCM). A project in the oil and gas industry
generally falls under two main sectors, upstream and downstream. The upstream sector is about
obtaining oil and gas crude from natural resources, such as exploration of crude reserves or building
production facilities. The downstream sector, in contrast, relates to refining and purifying the crude
oil received from the upstream sector, thus providing end products to users ready for distribution

and sales (PSAC 2019).

2.1.2.1. Characteristics of the oil and gas sector in Abu Dhabi

The discussion of the characteristics of the oil and gas sector in Abu Dhabi should start from the
presentation of the general position of the UAE in the global oil and gas production. According to
the most relevant statistics, the UAE holds the seventh-largest proven oil reserves that equal
approximately 97.8 billion barrels (US-UAE Business Council 2019). As for the location of these
reserves inside the UAE, approximately 96 % of them are situated in the Abu Dhabi Emirate,
making this region a key source of development for the state’s oil and gas industry (US-UAE
Business Council 2019). One of the largest offshore oil fields in the world is the Upper Zakum
field located in the Abu Dhabi Emirate (US-UAE Business Council 2019). These statistics make

Abu Dhabi an important location for the global oil markets.
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Speaking about the natural gas sector, the proven reserves of the UAE include approximately
215 trillion cubic feet, which is also the seventh-largest value in the world (US-UAE Business
Council 2019). Since 2015, the average value of annual exports of natural gas for the UAE has
equalled 466 billion cubic feet (US-UAE Business Council 2019). While the situation in the oil
sector is stable for the UAE, the existing problems in the management of the gas production
facilities are explained by the fact that there is an absence of balance between the growth of internal
consumption and the production of natural gas. While the annual growth of gas production amounts
to approximately 2.1 %, the growth of domestic demand for this resource equals 6 % (US-UAE
Business Council 2019). In these conditions, the domestic market for natural gas in the UAE is
highly dependent on the import of foreign gas. The resolution of this problem can be considered a
serious opportunity for companies operating in the UAE. Together with the general overview of
the resource base for the oil and gas sector in the Abu Dhabi Emirate, it is important to consider
the key companies and actors currently operating in this market. The discussion of the current
players should contribute to better understanding of the existing level of competition and
challenges those new players can face and cooperation between the existing actors. Among the key
companies working in the Abu Dhabi oil and gas sector, the following should be mentioned (US-
UAE Business Council 2019):
= National Oil Companies (NOC)
= Abu Dhabi National Oil Company (ADNOC);
= Mubadala Petroleum;

= Emirates National Oil Company (ENOC);
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= International Oil Companies (I0C)

= Occidental Petroleum;

= BP;

= ExxonMobil;

= Royal Dutch Shell;

= Total

= Chevron.
As can be seen, based on the analysis of the basic characteristics of Abu Dhabi’s oil and gas
industry, this is a complex market with significant opportunities, where a high number of domestic
and international players currently operate. The future development of the sector depends on the
clear identification of issues and challenges that limit opportunities for growth, and the
development of recommendations for their removal. In this context, it is important to determine
the role of the main challenges in the performance of the oil and gas sector in the Abu Dhabi

Emirate.

2.1.2.2. Challenges of the oil gas sector in Abu Dhabi

The previous analysis of the key characteristics of the oil and gas sector in Abu Dhabi has made it
possible to identify several serious challenges that currently exist in the industry in the UAE. It is
important to provide a wider vision of the issue and key problems in this sphere to use them as a
basis for future research and the definition of solutions. In this context, the following challenges
can be considered as the major ones concerning the oil and gas sector in the Abu Dhabi Emirate
and the UAE in general: high level of energy consumption in the UAE, price volatility in the oil

and gas sector, influence of changes in the taxation model on the field, orientation on active
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integration of renewable energy sources as a technology for energy generation, and the attraction
of young and talented employees into the oil and gas industry in the Abu Dhabi Emirate. The first
problem is related to the issue of a high level of energy resources consumption inside the UAE. As
it was stated, currently the UAE oil and gas sector provides the required volume of petroleum
production to meet the internal demand for this resource, and the generation of a sufficient level of
exports to the world’s markets (Betancourt-Torcat 2018). At the same time, the existing value of
gas production in the UAE meets only about 26 % of the country’s natural gas demand (Betancourt-
Torcat 2018). The resolution of the issue of dependency on imported gas resources is vital as it is
a serious problem for the oil and gas industry in the UAE and the Abu Dhabi Emirate. The reliance
on oil resources cannot be considered as a reliable and effective solution due to the costs of such a

decision and its ecological impacts.

The problem of price volatility in the global oil and gas markets is explained by the factors of
political uncertainty and trade confrontation between states (KPMG 2019). The recent changes in
the sphere of global politics have generated new sources of risks for the global energy markets —
unpredicted nature of changes in global production and trade systems, the rising level of economic
and political confrontation between states, policies of trade wars and sanctions applied by
countries. All these factors lead to the reduction of demand for energy resources in world markets,
and the inability of international organisations including OPEC to control the level of prices
globally (KPMG 2019). As a result, the actors in the oil and gas sector cannot effectively predict
future changes regarding the level of demand and adapt business strategies to a reliable and realistic
expectations model. To continue, one of the considerably new challenges for the oil and gas sector

in the Abu Dhabi Emirate is related to the recent changes in the taxation policies applied by the

30



UAE government. Until recently, the UAE was characterised as a region largely free of taxes
(KPMG 2019). Recent changes in this situation include the integration of value-added tax, and the
changes in the corporate tax regulations defined by the Abu Dhabi Income Tax Decree (KPMG
2019). As a consequence, the companies operating in the oil and gas sector will have to seriously
reassess their prior business strategies and operations plans that included the idea of the absence of

serious tax pressure on them.

The development of renewable energy sources and technologies is an objective strategic move
approved by the UAE government in response to the earlier-presented environmental risks and
challenges. The UAE society and government have no alternative solution but to invest in
renewable and green energy projects to minimise future risks generated by climate change
processes. However, the focus on renewable energy sources will lead to changes in the context of
the oil and gas sector in Abu Dhabi and the UAE in general (KPMG 2019). The reduction of future
demand for the oil and gas sector products is an obvious result of the current strategic shift.
Together with this, the implementation of the green energy schemes is likely to become an
obligation for the oil and gas industry players, leading to new costs in the sphere of research and
development (KPMG 2019). Thus, the companies should adequately assess the existing

opportunities and risks and adapt their performance to the new situation.

The final challenge that will have to be addressed in the future development of the oil and gas
industry in the UAE is related to the effective attraction of young and talented specialists to work
in the sector. According to the results of the relevant study, the younger generation does not share

the same values as the ones that were common to the oil and gas industry players in the past (KPMG
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2019). As a consequence, the companies will have to find new values that will motivate young
people for cooperation and active involvement in the process of reforming the oil and gas sector.
This is one of the most important challenges that have to be dealt with since the absence of the
inflow of new talents and specialists may cause a reduction in the effectiveness of innovations
developed in the oil and gas industry in the future. Altogether, the future development of the oil
and gas industry in the Abu Dhabi Emirate will be related to the high number of new challenges.
In these conditions, the ability of the companies to effectively address these issues will define their
long-term competitive perspectives and chances for success in the industry. To evaluate the

perspectives of the sector in Abu Dhabi, it is sensible to assess the current performance in the field.

2.1.2.3. Performance of the Abu Dhabi oil and gas sector

The consideration of the performance of the Abu Dhabi oil and gas industry has demonstrated the
significant impact of the external environment’s factors on it. Special attention should be paid to
the factor of prices for energy resources. The analysis of the statistics for the parameter of the level
of generated GDP by the industry showed a reduction from 315,535 million AED in 2010 to
298,814 million AED in 2017 (SCAD 2018). At the same time, the level of GDP generated by the
oil and gas sector at constant 2007 prices demonstrated the growth from 302,138 million AED to
377,886 million AED (SCAD 2018). As can be seen, in conditions of fixed prices, the oil and gas
sector of the Abu Dhabi Emirate is characterised by a serious increase in production and sales. Yet,
the volatility of prices has an adverse impact on companies’ performance. This risk should be
adequately assessed. As for the annual growth rate in GDP by the oil and gas industry in the Abu
Dhabi region, the parameter equalled 23.9 % in 2017 (SCAD 2018). In the structure of the foreign

trade of goods and services, the export of oil and gas products share changed from 71.8 % in 2010
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to 52.8 % in 2017 (SCAD 2018). According to this result, the impact of the oil and gas sector on
the economy of the Emirate significantly reduced during the last decade. Nevertheless, its influence
is still quite serious, and the local actors are interested in the productive development of this
industry in the future. The oil and gas industry remains one of the key destinations for foreign
investments in the region, experiencing competition only from the manufacturing and real estate
sectors (SCAD 2018). Capital formation level in the field also increased, from 2.2 % of GDP at
current prices in 2014 to 6.3 % in 2017 (SCAD 2018). Therefore, the current performance of the
industry provides the basis for positive expectations regarding the future development of the oil

and gas sector in the Abu Dhabi Emirate.

2.1.2.4. Policies of the Abu Dhabi oil and gas sector

The analysis of the perspectives of the oil and gas sector in the Abu Dhabi Emirate should include
an assessment of the policies that will be realised by the government to support the local business
and foreign investors. In the sphere of the oil and gas sector development, the future changes with
regard to the state’s policy are related to the improvement of business conditions and the provision
of new means of indirect support for business. Among the programme documents that can
contribute to better understanding of this issue, the following should be mentioned: Abu Dhabi
Economic Vision 2030 (The Government of Abu Dhabi 2019) and the Abu Dhabi Environment
Vision 2030 (UAE Government 2019a). The implementation of the Abu Dhabi economic vision
programme should contribute to the development of an effective business environment, improve
the efficiency of labour and infrastructure facilities, and offer new opportunities for the application
of financial markets’ resources by business actors. As for the outcomes of the Abu Dhabi

Environment Vision 2030, they will be related to the regulation of oil and gas industry players'
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performance in the aspect of environmental impact. The new regulations will create strict rules in
the sphere of environmental outcomes’ monitoring and control. Altogether, the performance of the
oil and gas business in the UAE will be much more beneficial but also associated with a higher

level of demands and requirements for the companies’ performance.

2.1.2.5. Initiatives of the Abu Dhabi oil and gas sector

The specific initiatives that can be implemented in the oil and gas sector in the Abu Dhabi Emirate
are related to the earlier-discussed Abu Dhabi Economic Vision 2030 programme (UAE
Government 2019a). The list of prospective initiatives that will be realised can be associated with
the creation of opportunities for improved personnel productivity and performance, reduction of
the expenses and removal of barriers for domestic and foreign business in the region, and the
creation of new infrastructural capabilities and opportunities for business in the region. Altogether,
the future initiatives will contribute to the increase of the oil and gas industry’s attractiveness and

the effectiveness of its performance.

2.1.2.6. Legal framework of the Abu Dhabi oil and gas sector

The regulation of the oil and gas sector in Abu Dhabi is performed on the basis of the Emirate and
federal laws. According to the UAE Constitution, the natural resources located on the territory of
the state are considered to be public property, and the federal laws are supposed to regulate the
activity in the sphere of their extraction and utilisation (Comyn and Tiller 2019). The key regulatory
institution that controls the activities of the oil and gas companies in the Emirate is the Abu Dhabi
Supreme Petroleum Council (SPC) (Comyn and Tiller 2019). Its representative is integrated into

the structure of the board of directors of the ADNOC as the largest player in the oil and gas sector
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of Abu Dhabi (Comyn and Tiller 2019). According to the defined competencies of the ADNOC,
the organisation is supposed to fulfil the following objectives (Comyn and Tiller 2019):

= Formulate and control the realisation of the petroleum policy in the Emirate;

= Promulgate regulations in the sphere of petroleum resources;

= Control proper collection of taxes and royalty;

= |ssue strategic decisions for the management of ADNOC and other petroleum

companies.

The main law that has been applied to regulate the oil and gas industry operations is the Abu Dhabi
Law Number 8 (The Oil and Gas Law) (Comyn and Tiller 2019). It includes specific requirements
for the business organisations to comply with regarding energy resources collection and utilisation.
It regulates the procedures of the oil and gas companies, including all upstream, downstream and
midstream operations (Comyn and Tiller 2019). According to the requirements of the law, the
companies operating in the oil and gas industry in the UAE are required to provide month-to-month
production reports, including information about the volumes of production and energy resources
collection, work conditions and influence of their operations on the natural resources of the Abu
Dhabi Emirate (Comyn and Tiller 2019). The regulations of the Oil and Gas Law are oriented at
the creation of specific working conditions for the domestic and international companies to
guarantee the effective and sensible utilisation of the natural resources of the Abu Dhabi Emirate,
to avoid the predatory and irresponsible use of the Emirate’s natural resources, and to preserve the
national wealth for future generations. Under the circumstances, companies that aim to effectively
operate on the territory of the UAE and the Abu Dhabi Emirate should be able to adopt the

performance model that will satisfy the needs of the Oil and Gas Law.
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Concerning the existing international treaties in the sphere of the oil and gas sector operations, the
Abu Dhabi Emirate and the UAE, in general, consented to the New York Arbitration Convention
on the Recognition of the Foreign Arbitral Awards in 2006 (Comyn and Tiller 2019). This fact
means that the international players operating in the UAE and the Abu Dhabi Emirate are provided
with equal opportunities for protection of their interests and rights. At the same time, the domestic
companies operating in the Abu Dhabi Emirate mainly rely on Abu Dhabi law with regard to
resolution of disputes with their foreign partners. Finally, the Abu Dhabi Emirate’s administration
has signed reciprocal agreements with more than 50 countries, which makes the UAE market an
attractive and affordable location for foreign companies (Comyn and Tiller 2019). In general, the
results of the performed analysis show that the legal framework of the oil and gas industry in the
Abu Dhabi Emirate is structured and includes a wide range of regulations and rules for the players
to follow. Nevertheless, the structure is quite transparent, and the players are faced with a low level

of risk during operations.

Specific attention should also be paid to the discussion of the role of concessions and licensing of
the oil and gas companies’ operations in the Abu Dhabi Emirate. According to the existing law,
the key role in the field of the licensing of o1l and gas companies’ operations is played by the SPC,
both for the national and international oil businesses (Comyn and Tiller 2019). Pursuant to the
existing regulations, new players, especially international businesses, are required to enter joint
venture agreement with the ADNOC and hold a share of the interest in the operations of the oil and
gas company at the level lower or equal to 40 %, with 60 % of the share held by the ADNOC
(Comyn and Tiller 2019). Together with this, foreign companies that aim to work in the Abu Dhabi

Emirate should agree to provide technological support for the operations of the ADNOC and
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support different Abu Dhabi institutions — Petroleum Institute, Masdar Institute and others (Comyn
and Tiller 2019). In this way, the existing regulations maximise the benefits Abu Dhabi business
and society receive from the engagement of the foreign capital in the sphere of oil and gas resources

utilisation.

A similar model of regulations is applied in the gas sector. Abu Dhabi Law Number 4 provides
ADNOC with a monopolist right to exploit and use all gas resources of the Emirate, alone or in
partnership with other companies. In any situation, the share of ADNOC in gas concessions should
equal at least 51 % (Comyn and Tiller 2019). Furthermore, the SPC is provided with the authority
to define the production restrictions for the oil and gas sector. Since the ADNOC serves as a key
player in the Emirate, it is possible for the SPC to perform active regulation of production volumes
in cooperation with it. In these conditions, the international players cannot impact the sphere of
production seriously since the share of the ADNOC in the joint venture capital structure provides
it with ultimate power in the process of decision-making (Comyn and Tiller 2019). Finally, it is
important to mention the role of the Environmental Protection Law, which directly impacts the
operations of the oil and gas sector in the Abu Dhabi Emirate (Comyn and Tiller 2019). As a result,
though the Abu Dhabi Emirate administration provides attractive conditions for foreign companies,

the control over the processes of natural resources utilisation is strictly maintained.

PwC (2016) mentioned that, more recently, there has been a significant increase in the EPCM
contract type. The EPCM contracting model in Abu Dhabi’s oil and as sector, which barely counts
the number of EPCM-type projects in Abu Dhabi, is lacking the true awareness and knowledge

among the practitioners of how it works and provides true benefits such as cost saving with faster
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delivery and agile in scope amendments compared to EPC. Loots and Henchie (2007) clearly stated
that EPCM is still relatively unknown amongst a large part of the construction fraternity. At the
same time, it is important to highlight the fact that this conclusion was made in 2007, and no later
assessment of the answer to this question was found by the researcher. At the same time, the
discussion of relevant sources that assessed the application of the EPCM model in construction
projects demonstrated the fact that this approach has become quite common in practice recently.

This fact defined the importance of its analysis.

Bringing EPCM to Abu Dhabi’s oil and gas sector, which barely counts the number of EPCM-type
projects executed in Abu Dhabi, and showing the true benefit of it, the realisation of such benefits,
will result in a cost saving and a faster delivery for decision makers to take on board in their

upcoming projects/programmes.

2.1.2.7. Projects

An analysis of the perspectives of the market should integrate a discussion of the perspectives of
projects that are likely to be realised in the nearest future. Among such initiatives, it is important
to consider the relevant schemes presented by the senior management of ADNOC. The analysis of
this organisation’s projects allowed the researcher to collect information about the most complex
and perspective projects in the chosen industry in Abu Dhabi. The examination of the legal
framework of the oil and gas sector operations in the Abu Dhabi region has demonstrated the fact
that ADNOC is the key institution when it comes to sector development, which forms international

cooperation projects and serves for effective regulation of natural resources utilisation. The main
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role of ADNOC in the oil and gas sector of the Abu Dhabi Emirate has defined the need for

orientation on the projects of this particular organisation (ADNOC 2013).

Among the recent projects presented by ADNOC, the following should be mentioned: Integrated
Gas Development Project, Shah Gas Development Project, Sahil-Asab-Shah Full Field
Development Project, and Upper Zakum Full Field Development Project (ADNOC 2013). All these
initiatives are oriented at the increase of oil and gas production volumes in specific locations of the
company’s operations. It is possible to say that the company’s business and administration in the
Abu Dhabi Emirate develop all the projects based on the following key criteria: the minimisation
of the negative environmental impact and exploitation of natural resources of the region;
optimisation of production costs; and the increase of production volumes together with exports
(ADNOC 2013). All these projects have already been realised and have had a positive impact on
the oil and gas sector. As for promising schemes that will be implemented in the nearest future
(2020), the Bu Haseer Oil and Gas Field initiative should be mentioned (ADNOC 2013).
Altogether, the management of ADNOC aims to develop new production facilities and increase

production volumes with minimal costs and negative environmental impacts.

2.2. Overview of Engineering, Procurement and Construction Management (EPCM)

An EPCM contract presented the sequence of the following operations: engineering, procurement
and construction and management services. The EPCM contractor is supposed to support the owner
of the project throughout its realization, while the cost and risk of the project are borne by the
owner. The owner maintains control over the key processes as they can influence EPCM project

outcomes, as stated by Loots and Henchie (2007). The EPCM contractor is responsible for the

39



design, execution, and procurement process on behalf of the owner. The owner requires the
professional team inside its organization to approve the EPCM contractor’s managing, as stated by

Oosterhof (2018).

2.2.1. Definition and contract type of EPCM

The engineering, procurement, and construction management (EPCM) contract format is applied
by project owners that aim to attract an external contractor that will be able to perform the key
management functions in the process of the project implementation. In these conditions, the format
of the EPCM contract is supposed to allow the project owner to identify the optimal management
institution that will solve the issues of project management that cannot be effectively addressed by
the project owner (Carillo 2005; PwC 2016b). As a result, the realisation of the EPCM contract can
support the project owner in the process of project management. The model of the EPCM contract
is presented in Figure 2. Figure 2 provides the description of the basic theoretical model of the
EPCM contract organisation in modern organisations. It is possible to observe the following key
elements of the EPCM contract format: detailed design, procurement, module fabrication and
construction. This model divides the process of EPCM contract application to the specific project
into separate elements and tasks. Such an approach to the definition of the EPCM contract structure
allows the audience to identify the major steps that should be implemented for successful

realisation of the EPCM contract model.
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FEED BIDDING EPCM

Detailed design and procurement work
starts on a traditional open book,
reimbursable compensation basis.

Conversion, from reimbursable to fixed
price, typically takes places at around
30% or 60% model review. At this point,
an updated open book estimate is
produced, which is then mutually
agreed and converted to a lump sum.
i Pre-Commissioning

Figure 2: EPCM contract
Source: COAA (2018)

The definition of the EPCM contract form requires the presentation of the key phases and
mechanism of the realisation of the contract in the context of a specific project. Prior studies related
to the sphere of the EPCM contract analysis demonstrated the orientation of the researchers on the
discussion of questions regarding the effective application of this format of contracting to the
significant mega projects in the conditions of shortages of reliable contractors and the proper
quality and scale of resources and materials (Chavan et al. 2021; PwC 2016b). In these conditions,
it is possible to say that the problem of the EPCM contracting model development was initially
related to the improvement in quality of complex project management under negative external
conditions. As a result, the EPCM contracting model was applied as an effective format for

business and project management adoption in negative external conditions.

Figure 2 shows the process of executing the EPCM model in a project. The EPCM contractor will

Kick start the detailed design phase of the project and carry on with the initial procurement process
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on a reimbursable basis. That means, all the workforce time spent on the engineering work will be
based on progress and with a cost impact; however, once the design reaches 30 % or 60 % of the
model review stage, a stage at which the detailed design reached a maturity level to proceed to the
next phases, the owner will request the EPCM contractor to move to a fixed price/lump sum basis
for the execution of the project. The fixed lump sum will mainly be fabrication, construction

packages and pre-commissioning.

Looking at Figure 2, its clear that value realisation is considered in the success of the five stages
within EPCM, which are detailed design (engineering), procurement, model fabrication,
construction and pre-commissioning. The success of those stages will form the conceptual model
required for the research study, as independent variables, such as project bidding and contracting,
project information and management process, project legal and regulatory guidelines, project
technical specification, extra contractual mechanism, and resilience parameter. The EPCM
contractor develops the front-end engineering design (FEED) and/or starts from a detailed design
stage, then proceeds to the procurement phase, and manages the entire construction process by
executing work on behalf of the owner/client. A substantial amount of value addition can be
realised in the execution of the EPCM model as far as the processes are standardised and
differences with the EPC model are fully exploited (Kabirifar and Mohammad 2019); Olaniran,
2017). Such contracts provide owners and lenders of limited-recourse projects with cost and time
certainty and provide a single point of responsibility for the design, construction and procurement
of the works. The EPCM agreement can do many things, but it is most readily adapted to a project
in which the owner wants a representative of its interests and an entity to take the lead in designing

the project. As may be apparent, an owner wishing a greater role in procuring the equipment, in
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selecting contractors for distinct parts of the work, and in retaining more project control should
consider the EPCM approach (Hong Pham and Hadikusumo 2014; Zhang and Zhang 2011).
Among the opportunities for project owners who implement the EPCM model, the orientation on
the single responsible contractor might be considered as one of the key advantages. In this way,
there is no need for a project owner to search for the responsible party that should be asked about
the reason for failure, as the EPCM contractor accepts all the responsibility for the failures of other

contractors.

Since the EPCM engineer acts on behalf of the owner and directly involves the owner in making
major decisions throughout the project, the service nature of EPCM comes through. Such service
requires an equal measure of responsibility and responsiveness from the owner, to provide the
strategic decisions (on matters regarding major equipment, crucial contractors, and proactive
interaction with governing authorities, for example). Apparently EPCM project costs are less than
any other model as the contractors’ fee drops by a significant margin. Such cutback in cost is
enormously realised only when the players fielding the EPCM model cut out bureaucracy of
decision-making and eliminate inefficiencies of layering during planning and conceptual design of
the project (Ishi et al. 2014; PwC 2016). In these conditions, it is sensible to assess opportunities
for the removal of bureaucracy risks from the contracting model. Unfortunately, it is important to
highlight the fact that the question of the bureaucracy risk reduction was poorly addressed in prior

studies.

The definition of the EPCM contract form requires the presentation of the key phases and

mechanism of the realisation of the contract in the context of a specific project. Mainly, the EPCM
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contract is divided into several phases: design and engineering, procurement and construction
management (Nguyen and Hadikusumo 2017; PwC 2016b). At the stage of the design and
engineering, the role of an engaged contractor can be associated with the Front-End Engineering
and Design (FEED) task that is the identification of the proposed design of the facility and the final
product in the project. This task can be considered as vital for the project in general since the project
design will be the element that the project owner will demonstrate to the prospective contractors
responsible for the practical realisation of the project. At the FEED stage, the project schedule,
budget and work packages are identified, so the selection of the proper contractor in the context of
the EPCM contract can define the success of the project in general (Nguyen and Hadikusumo 2018;
PwC 2016b). At the same time, the orientation on a prospective contractor can allow the project
owner to implement the FEED plan that will significantly reduce the time and financial costs

needed to implement the project.

In the phase of project procurement, the functions of the EPCM contractor include the organisation
of material purchasing and delivery procedures, the attraction of contractors for production tasks,
and the development of strategies for effective monitoring and control of the project realisation
procedures (Shen et al. 2017; PwC 2016b). At the stage of construction management, the EPCM
contractor is responsible for the management, monitoring and control of the construction tasks’
fulfilment, and guarantees proper realisation of the project according to the defined budget and
schedule (PwC 2016b). In specific cases, the EPCM contractor can take part in the process of
dispute resolution with other contractors of the project owner after the final presentation of results

and identification of defects that were not mentioned in the contract. Overall, the task of the EPCM

44


https://www.emerald.com/insight/search?q=Huong%20Thanh%20Nguyen
https://www.emerald.com/insight/search?q=Bonaventura%20Hadikusumo
https://www.emerald.com/insight/search?q=Huong%20Thanh%20Nguyen
https://www.emerald.com/insight/search?q=Bonaventura%20Hadikusumo

contractor is to provide full managerial support to the project owner throughout the procedure of
the project’s implementation.

2.2.2. Previous research on EPCM

The discussion of the role of the EPCM contracting format was oriented at the definition of the key
parameters that form the difference of this format from the other ones due to partnership
organisation and coordination of actions between contractors. In this context, the results of the
study by Han et al. (2012) can be considered as a valuable source of information. Prior to the
discussion of the key findings of this study related to the discussion of positive aspects of EPCM
contract model application for construction projects, it is important to discuss the research approach
and vision of the EPCM contracts demonstrated by other researchers. According to the case study
of Han et al. (2012), and work by Sangroungrai et al. (2018), the EPCM contract model was
considered as a more effective and flexible alternative to the majority of previously existing
contract project management models. From this perspective, the discussion of the chosen literature
source can provide the author of the study with valuable information about the positive aspects and
benefits of the EPCM contracting model’s application. At the same time, it is important to
remember that this source of information lacks a critical approach to the discussion of the stated

issue.

They demonstrate the fact that the main beneficial difference of the EPCM format from the other
ones is that it allows the project owner to take an active part in all aspects of the project’s
realisation. Compared to this, the EPC format of contracting provides contractors with a full scale
of capabilities to impact the project and bear the associated risks, while the project owner is limited

in possibilities to affect the project itself and all the associated procedures. Such a format of
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coordination might be considered as less effective compared to the EPCM contract form, where
the project owner can actively participate in the decision-making process at different stages of the
project, leading to a reduction of cost and time expenses for the implementation of the final result
(Han et al. 2012; Toutouchian et al. 2018)). From this perspective, the prior studies considered
EPCM as one of the most effective alternative solutions for project management. At the same time,
it is important to remember the fact that the discussed study oriented on the assessment of
effectiveness of EPCM contract model application for warehouse projects, so the relevance of the

study findings can be considered as under question for other spheres of practical application.

Opposite to this position, the study by Olayinka (2016) highlighted the fact that the EPCM
contracting format is optimal for the realisation of projects that are aimed at the minimisation of
time expenses, while the quality of such projects is in question. The researcher discusses several
complex construction projects that were realised using different project management approaches
and reaches a conclusion that the application of the EPCM contracting format is not the most
beneficial and effective strategy. Therefore, it was important to perform additional analysis of the
issue to resolve the conflict of positions and identify the party that was closest to the objective
decision. The study by Olayinka (2016) aimed to compare the effectiveness of different contracting
models in application to complex construction projects. From this perspective, the presented study
can be characterised by a higher level of complexity and reliability of findings compared to the
study by Han et al. (2012), since it aimed to consider a wider range of contracting models and
compare them to achieve an objective conclusion about the optimal contracting model. Compared

to traditional approaches to the issue of assessment of the contracting model’s effectiveness, the
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research presented by Olayinka (2016) oriented on the analysis of the impact of different

contracting models on the changes in the chosen projects.

2.2.3. Recent changes on EPCM

The resolution of the earlier-discussed dispute between different groups of scientists on the issue
of the actual role of the EPCM contract format for the realisation of projects was presented in
research by Wembe (2015). It aimed to assess the role of the application of the EPCM contract
format while implementing complex projects in two different regions — China and Africa. The
discussion of the experience of the realisation of complex projects in the conditions of such
different cultural and economic contexts was supposed to contribute to the objectivity and

reliability of the study findings.

The approach to the issue of EPCM contracting model assessment in the research by Wembe (2015)
was based on the review of the current body of knowledge in the sphere of stakeholder management
theory and the application of this knowledge to the sphere of contracting model quality assessment.
From this perspective, Wembe (2015) aimed to consider the contracting model application process
from the position of stakeholder management theory. This theoretical approach to the chosen
research problem is quite new and should be considered as important for discussion and application
in the study process. The decision to orient on the positions of different stakeholders in the process
of the contracting model selection and realisation can become a useful practice for project
management teams, leading to an increase in the productivity of contract realisation due to a higher
level of stakeholder engagement. At the same time, Wembe (2015) presented the most useful

practical findings of the EPCM contracting model application in the conditions of both China and
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Africa, leading to the collection of useful findings regarding the practical effectiveness of this

contracting model in different conditions.

According to the results of Wembe’s (2015) research, it was found that the principle of direct
coordination of actions and decisions between the project owner and the contractor had a significant
positive impact on the project outcomes. Together with the increase in the project realisation
effectiveness, the active involvement of all the engaged parties in the monitoring and decision-
making procedures led to an increase of their satisfaction with all stages and the final result of the
implementation of the scheme (Pal et al. 2017; Wembe 2015). Compared to the approach that
presupposed the passive position of the project owner in the process of the realisation of the project,
the application of the EPCM format of contracting demonstrated considerably better outcomes for
the engaged parties and general results. Together with this, the findings of the study revealed the
fact that the actual distribution of the project risks in favour of the contractor, when part of the risks
were taken by the project owner, did not lead to a lower level of satisfaction with the project
procedures or results for the project owner, or the reduction of project results’ quality (Wembe,
2015). Contrary to this, the realisation of the EPCM format of contracting allowed the parties to
build more effective cooperation in the process of the project implementation. At the same time,
Wembe (2015) demonstrated the fact that the orientation on the EPCM contracting model can
contribute to more effective coordination of efforts and communications between the stakeholders.
This conclusion is important for the development of a complex position about the effectiveness of

the EPCM contracts, including varied positions and arguments.
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2.2.4 Current views on EPCM

The analysis of different positions on the role of the EPCM format of contracting for the realisation
of complex business projects has led to the conclusion about the prospective benefits of this
format’s application. Together with the productive distribution of risks between the stakeholders,
it allows them to form an effective cooperation model that contributes to the development of
efficient and reliable decisions in the sphere of practical realisation of the project (Wembe 2015).
Additionally, the orientation on the model that allows the productive integration of different parties
into the decision-making process should reduce the level of conflicts between project owners and
contractors, resulting in the development of more productive decisions and minimisation of time
and financial expenses spent on the project. Altogether, the discussion of the alternative positions
on the issue of perspectives of the EPCM model application has demonstrated the positive
perspectives of such a decision in the conditions of modern megaprojects. At the same time, it is
important to remember the role of the project owner’s literacy in project management and the
impact of bureaucracy risks during the assessment of the EPCM contract’s quality and
effectiveness. Without the effective removal of existing issues, the optimisation of results for the

project owner might not be reached.

The findings of the study by Wembe (2015) could be enriched through their comparison with the
positions of other academic studies. Among recent views on the issue of EPCM contract
application, the position of Thomson (2010) was related to the definition of the EPCM contracting
model’s impacts for successful realisation of complex construction projects. Thomson (2010)
highlighted the importance of ethical behaviour between project owners and major contractors as

a factor of project success. The researcher found it necessary to develop the optimal contracting
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model that would allow parties to reach mutual trust and understanding, avoiding suspicions and
conflicts. The EPCM contracting model was considered as one of the optimal approaches to this
question since it allows project owners to define the key partner responsible for the management
of complex tasks with other contractors. The EPCM contractor of the project owner takes
responsibility for the complex tasks, guaranteeing protection of the owner’s interests. A limitation
of such an approach as defined by Thomson (2010) is that it lacks assignment of responsibility for
the satisfaction of all project terms to the major contractor. To avoid delays, cost overrun or quality
issues, the project owner should clearly state the obligations of the contractor in the EPCM

contracting model.

The position about the risks caused by the EPCM contracting model was supported by Whitehead
and Walters (2014). These scholars argued that the EPCM contracting model is efficient in the
context of modern megaprojects, which require the attraction of a significant number of contractors
for specific tasks. Each contractor aims to minimise their liability for the end project’s result,
understanding the scope of damage compensation that might be caused by high liability status. The
EPCM contracting model allows the project owner to improve the quality of contractors'
coordination. Nevertheless, the researchers argued that the lack of experience in EPCM contracting
could cause severe damage to the project owner, associated with the absence of a responsible party
that could be asked about the failure (Whitehead and Walters 2014). This issue should be carefully

monitored and targeted.

Research by Lahti (2018) argued that the success of the EPCM contracting model’s application is

in a major way dependent on the productivity of cooperation between the project owner and
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contractor. For example, the EPCM contractor should be informed about the specific requirements
of the owner about the aspects of project outcome (Lahti 2018 p.16). Failure to deliver proper
details, which is the owner’s responsibility, could lead to the overall project failure. Such
conditions lead to the conclusion about the rising significance of communication and coordination
mechanisms under the EPCM contracting approach (Zhou et al. 2015). The EPCM contractor
should demonstrate their readiness to stay in touch with the client from the first day of cooperation.

Otherwise, the benefits of this model would be reduced.

The research by Zhou et al. (2015) assessed the role of EPC and EPCM contracting models in the
context of electrical instrumentation control projects. The findings of the study argued that both
traditional contracting methods have high limitations in the aspect of project management quality.
For the EPCM model, the main source of criticism was the low level of contractors’ liability and
the need for the company to face rising costs despite the low quality of the delivered service (Zhou
et al. 2015, p.142). The researchers recommended that practitioners shift to the relationship-based
procurement model, which is not a part of the current study (Zhou et al. 2015, p.150). Nevertheless,
the outcomes of this research demonstrate the existence of criticism regarding the aspect of the

EPCM model’s utilisation.

The final position, which was presented by Hosie and Natoli (2009), argued that the EPCM
contracting model could be productive for energy-sector projects due to opportunities for reduction
of project costs and increased flexibility of project management for the owner. Nevertheless, the
researchers also argued that the problem of the limited liability of the EPCM contractor is a serious

challenge for the project owner that should be addressed (Hosie and Natoli 2019). The findings of
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the literature review of recent sources show that the EPCM contracting model should be applied
with high caution and attention to the liability distribution details. If the project owner aims to build
a more flexible project management model, it is also important to guarantee a clear and transparent

approach to the definition of parties responsible for each outcome of the project.

2.2.5. Key benefits that can be obtained from EPCM

In the process of the discussion of the EPCM contract, it is sensible to define the advantages of its
application in the process of the project’s realisation. The key benefits that have been identified for
the EPCM contract include the following: low level of cost of project realisation; flexibility of
project management; high speed of project realisation; effective funding format; and final quality
of the project results (Bilfinger 2019). The benefit of reduced costs of project realisation while
using the EPCM contracting format is related to the fact that the orientation on the contractor that
can support the project owner in the process of project management allows the project owner to
develop cost-effective solutions at all stages of the project implementation including planning of
production procedures, purchase of materials and their delivery, management, and control of the
processes. This advantage is directly connected to the second factor — the flexibility of project
management in the case of the EPCM contract (Bilfinger 2019). In particular, the cooperation with
the EPCM contractor allows the project owner to develop cost-effective managerial decisions under
real-time conditions, adapting them to the specific conditions in the market at a specific period of
time. The decisions of the project owner, in this case, are not limited due to the earlier-approved
agreements and solutions. As for the EPCM contractor, he/she is supposed to support the project
owner in the process of selection of the best available alternative at that moment in time. At the

same time, it is important to understand that the effectiveness of cost reduction for the project can
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depend on the distribution of responsibilities among stakeholders and their cost-effectiveness level
(Salah and Moselhi 2016). In the case where the project owner is provided with equal opportunities
for cost management in the project, but its cost-effectiveness level is low, it is not difficult to predict

that the influence of this stakeholder can reduce the cost-effectiveness of the project in general.

The high speed of project realisation is explained by the fact that the project owner can initiate its
implementation before all its aspects are properly discussed and planned. The attraction of the
EPCM contractor as a specialist allows the project owner to discuss the specific aspects of the
project plan together with the realisation of its initial phases. Compared to the situation when all
the decisions should be made prior to the initiation of the project, such an approach makes it
possible for the management to reduce time expenses (Bilfinger 2019). Nevertheless, it is important
to remember that the early initiation of the project can lead to the generation of unexpected and
unplanned risks. From this perspective, it is important to pay high attention to the mitigation of this
risk when project management seeks opportunities to reduce project realisation time. In the context
of an effective funding strategy, the EPCM contract format defines the step-by-step logic of the
project realisation. The permanent procedure of cooperation between the contractor and project
owner allows them to determine financial expenses for each stage of the project separately, without
the need for the provision of the full value of the project budget prior to its initiation (Bilfinger

2019).

As a result, the EPCM contract format allows project owners to start the procedures even in
conditions when the full amount of required finances for the project is unavailable. Such a solution

can be risky, but it also saves a serious amount of time if the management is sure that the necessary
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funding will be found. Here again, the question about effective risk management procedure should
be raised, for the project management to be sure that the early initiation of the project will not lead
to failure as a result of the lack of required resources. Finally, the application of the EPCM contract
format ensures that the project owner effectively controls and influences the quality of the final
results of the scheme. In this way, the procedure of permanent cooperation between the contractor
and the project owner makes it easy for the owner to control all the results at different phases,
integrate the required improvements and regulations before the specific issues occur, and guarantee
the highest available quality of the obtained result. Altogether, the EPCM contract format serves
as a flexible instrument for project realisation that is aimed at the minimisation of risks and

maximisation of positive outcomes for the project owners.

The realisation of the mentioned benefits is directly associated with the organisation of the efficient
project control mechanism. The research by Chandran and Purayil (2020) performed in the UAE
argued that the mentioned benefits of the EPCM contracting model can be achieved only if the
project owner paid the highest attention to the implementation of the reliable project control
measures, which would guarantee permanent and effective oversight of the contractor’s activity. It
was important to consider the risks related to the low effectiveness of project control in the EPCM

model.

The understanding of the benefits related to the application of the EPCM contracting model should
be followed by a discussion of the specific risks and challenges that must be considered. The
research by Read (2010) argued that EPCM contracting leads to the concentration of the

contractor’s attention on the specific small elements of the project, and the absence of a complex
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view of all required activities (p.305). While the level of a contractor’s liability for project success
is limited, their key motivation is to deliver their particular part of the work properly, without
attention to the larger picture. The research by Prieto demonstrated that such format of a
contractor’s attitude to the work processes in the project can usually lead to cost overestimation
(p.45). This situation can also lead to the problem of an increase in control costs for the project
owner. The price of rising flexibility in project management is an increase of the control costs for
the owner (Read 2010, p.305). For the EPC model, the owner can deliver full responsibility to the
contractor, while the EPCM model obliges the manager to stay cautious and control all the aspects

of the process.

Another study, by Love et al. (2017), assessed the benefits of the EPCM model as confronting the
challenge and risk of information redundancy and errors in the contractor’s operations. Analysis of
the case study related to the organisation of the procurement tender by the EPCM contractor
demonstrated the presence of high information redundancy risk and errors in the contractor’s
actions (Love et al. 2017, p.182). The main source of concern was that the study demonstrated the
probability of opportunistic behaviour followed by the contractor, which aimed to maximise
personal profits at the cost of the owner’s interests. Such a conclusion demonstrated that the

management should always consider the liability risks of the EPCM contract.

Research by Veldman (2011) argued that the realisation of the benefits and mitigation of the related
risks in the EPCM contract requires the application of specific contracting solutions. One of the
best options is the utilisation of incentive contracts, which encourage a specific model of

contractors' attitudes and favour them for behaviour that contributes to the realisation of the project
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owner’s objectives (Veldman 2011, p.149). Altogether, the discussion of the EPCM model’s
benefits argued that they can be achieved solely in the case of effective distribution of liability and

integration of proper incentives for responsible behaviour of contractors.

2.2.6. EPCM’s relationship to the oil and gas sector

The analysis of the effectiveness of the EPCM contracting format in the context of the oil and gas
sector requires the assessment of the relevant cases related to the successful or unsuccessful
application of this instrument in the projects related to this sphere of activities. Unfortunately, it
was difficult to find the description of relevant business cases in the oil and gas sector that
effectively applied the EPCM contract format for the realisation of business projects. Such a result
is explained by the fact that the engineering, procurement and construction (EPC) contracts have
become a more usual format of project realisation organisation. Nevertheless, the report of the
Ernst & Young (2018) should be considered as an interesting source of information regarding the
effectiveness of EPCM contracts in the oil and gas industry. According to the position of the experts
of Ernst & Young (2018), the modern companies in the oil and gas industry suffer from the poor
quality and effectiveness of business project realisation. Mainly, the issues are related to the
implementation of megaprojects which are connected to significant costs for business organisations
and high expectations with regard to future business growth. The failure in project realisation leads
to serious losses in terms of financial resources and worsening of their competitive position on the

market for business organisations. Thus, it is sensible to define the sources of such failures.

Among the key internal issues identified for a major part of megaprojects in the oil and gas industry,

the following have been defined as those related to the sphere of EPCM contract realisation:
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inadequate project planning, poor procurement of contractors, and poor contractor management
(EY 2018). The experts of the Ernst & Young (2018) agreed that the absence of opportunities for
the attraction of qualified contractors with proper capabilities to guarantee the effective
management of megaprojects is one of the major barriers to successful development for market
leaders in the oil and gas industry. This argument supports the earlier statement of the study’s
author about the importance of the selection of stakeholders with proper competencies and
knowledge. From the review, it was observed that key determining factors for a mega industry in
the choice of a contracting model would be the level of involvement of the selected parties and
subsequent contracting strategies that vary where risk lies. According to Ron Douglas, Ausenco’s
Executive Vice President, Global Project Delivery, factors influencing such transition have been
an increase in demand of engineering and related services, complexity of execution with sufficient

cost control and professional deficiencies (Hirvonen 2018).

In the case of the oil and gas industry, such factors need to be closely reviewed as time, budget,
success parameters and decision-making units, involving top management, are essential in the
choice of one strategy over another. The realisation of this strategy would depend on the ability of
project management to properly distribute functions and responsibility in the EPCM team,
delivering tasks to the teams that can effectively implement them. In nearly all cases, the appointed
EPCM contractor who has conducted the front-end engineering design (FEED) phase, also
manages the detailed engineering phase (Whitehead 2010). Such a case saves a lot of time by
removing the need for another tender and award cycle, and therefore reduces the duration of the
project overall. The EPCM contracting strategy, or so-called model, provides the benefit of

permitting the contractor to conduct both FEED and detailed engineering phases at one go, which
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allows owner and clients to produce an accurate cost estimate for procurement and construction
part of the project (Loots and Henchie 2007). Nevertheless, during the discussion of this advantage,
it is important to remember that the result of this advantage’s realisation will depend on the ability
of the project contractor to provide adequate competencies and solve the stated issue effectively.
In a case where the EPCM contractor fails to provide proper quality in the FEED phase, the project

in general can become a failure.

One of the major disadvantages of the EPCM model, which is a considerable barrier to its adoption,
is the risk allocation to the owners. They are rightfully wary of such a model and thus may not find
the model appealing despite the benefits. Another major drawback of the model is the requirement
of knowledge in the field in order to use this model effectively. Project practitioners are not
necessarily subject experts and would not be able to make use of all the benefits that the model
promises. The quality of the materials in the EPCM model is closely controlled by the owners, who
have exclusive discretion on decisions on the quality and the materials to be used. Nevertheless,
such exclusivity puts the risk of material procurement and the associated quality on the client’s
shoulder, as any delays in the process of procurement, poor or unfit quality of materials purchased,
will be the sole fault of the client (Jergeas 2001). It was mentioned that the rigid procurement
process does not allow for agility in the scope of the project, which leads to delays in construction
due to the underestimation of the project, or to useless purchases of procurement items that were
carried out in the anticipation of such changes in scope, which in consequence will reduce the cost-
effectiveness (Boswell and Walker 2004).

High-value projects are often determined by the metrics of their industry, type of ownership, the

amount of risk of new technologies and developments, along with many other factors. The points
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suggested here, especially in regard to the EPCM projects in the oil and gas industry, can lay the
foundation for contract choice and attributes required for the adoption of the model. The guidelines
and requirements can help in deciding the final contents of the agreement that the owners enter into
(Singh and Tiwari 2015). This project, therefore, aims to explore these success factors of the model,
and create guidelines for the adoption of the model as the industry standard. The project will
conduct a review of the available literature on the subject and complement the basic consensus
with questionnaire surveys to establish key advantages of the model and create guidelines for its

implementation.

The use of skill and experience as well as knowledge in new technological techniques and materials
should be an enabling factor for the front-end engineering and design (FEED) stage, where
engineers set the design parameters and define the scope of the works that will give way to the
subsequent tender process. The subsequent phase of detailed design development of the FEED
stage should have proper alignment among work breakdown structure (WBS), contracting work
breakdown structure (CWBS), cost breakdown structure (CBS), and organisation breakdown
structure (OBS). Improved structuring of funds utilisation framework shall provide better
management process under EPCM and building EPCM innovation to the higher versions shall
effectively contribute to fine tuning of project objectives. Fund allocation in a company’s own
human resources for skill advancement raises human capital and is an addition to the company’s

long-term assets (Walker 2015).

The presented findings have led researchers to several important conclusions and implications.

First, it is obvious that the large players in the oil and gas sector require the support of qualified
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and experienced contractors that will assist them in the process of megaproject realisation. In this
way, the lack of internal capabilities in the companies to implement such initiatives should be
considered as a reliable basis for an argument about the importance of the EPCM contract format
in the oil and gas sector today. At the same time, the fact that the companies cannot find contractors
with an adequate level of qualifications and project realisation capabilities means that the
successful realisation of the EPCM contracting format requires a change in contractors' quality. As
a conclusion, the format of EPCM contracting for the purpose of the project realisation in the oil
and gas industry is relevant and supported by project owners’ demand. Furthermore, the inability
of the market to provide an adequate supply for the existing demand should be considered as a
basis for serious changes in the future. Nevertheless, the existing challenges in the sphere of the
application of the EPCM contract for the benefit of the project owners do not mean that the format

itself should be rejected as ineffective.

2.3. Overview of Engineering, Procurement and Construction (EPC)

2.3.1. EPC definition and contract type

The engineering, procurement and construction (EPC) contracts are considered to be the most usual
format of contract applied for the realisation of construction tasks for large-scale and complex
infrastructure projects. The defined format of the contract presupposes that a contractor is required
to provide the specific facility and infrastructure for its operations at a certain cost and by a
particular date (DLA Piper 2018). At the same time, the second part of the contract is not supposed
to require additional work or time expenses for the successful utilisation of the acquired facility
and infrastructure. It should be possible for the second party to effectively use the received facility

in its own operations on the same day when the EPC contract ends. The engineering and
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construction contractors are required to perform all the activities related to the production of the
facility — design and planning of the project, purchase of the required materials and equipment, and
the construction of the final project facility (DLA Piper 2018). The realisation of the EPC contract
usually follows the phase of the front-end engineering when a project owner or a client has already
obtained the basic project of the required facility and gives it to the contractor for improvement

and practical realisation. The format of EPC contract is presented in Figure 3.

The scheme in Figure 3 demonstrates the structure of connections between key contractors and
their functions in the context of the EPC contract model. As specified in Figure 3, the project
company orients on the set of contractors, including the EPC contractor. Compared to the EPCM
contract model, where all the work for the project is led by a single, external contractor, here the
range of contractors is considerably wider, which defines significant requirements for the quality

of coordination of their work for the project.

61



Government

Concession

Equity Support Agreement Agreement

Financing and Security Agreement

____________ \
Sponsors Project Company Lenders |

______ | __ 1

i

| |

| |

| |

| |

| |

| |

| |

EPC Contract 0O&M Contract Fuel Supply Agreement PPA/Tolling Agreement : :
b

| |

| |

EPC Contractor O&M Contractor Fuel Supplier Offtaker -

b

| |

| |

Tripartite Agreement

Figure 3 : Independent variables of the study
Source: DLA Piper (2018)

Figure 3 explains the relationship between the EPC contractor and the industry that s/he works
with; it explicitly shows the link of the contractor and the owner being the sole responsible entity
for executing a specific phase of a programme, which is the execute phase in this model. Moreover,
it shows the triparty link with lenders since the EPC contractor does not fund him/herself. The type
of contract realised in the case of the EPC agreement is commonly defined as the Lump Sum
Turnkey (LSTK) contract (DLA Piper 2018). It implies that the contractor is required to deliver
the defined scale of work by a certain period of time and at a certain cost. Under these
circumstances, the realisation of the LSTK contract creates schedule and budget risks for both
parties of the contract, especially the project owner or the client (DLA Piper 2018). To minimise
the risks, the project owner is provided with opportunities to position his/her controllers in the
offices of the contractor and on the territory of the planned facility. Such a format of activities

coordination allows the project owner to control the procedures related to the project
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implementation and identify existing challenges and potential sources of risk in the process of the
plan realisation. It was also found that the careful understanding of the associated risks of project
realisation by the EPC contractor can lead to positive results for project owners (Picha et al. 2015).
In this way, similar to the EPCM contract, the success of the EPC contract requires the realisation

of a set of requirements and conditions.

2.3.2. Review of previous research on EPC

The prior discussion of the EPC contract format application has allowed the researcher to identify
the core sources of risk related to it, and the issues regarding the distribution of risks among the
contract parties. According to the position of Galloway (2008), the main parameter of the EPC
contract is that a major part of risks is accumulated in the position of the contractor that is
responsible for the practical implementation of the project. While the terms of the project such as
schedule and budget expenses are defined at the beginning phase of the EPC contract realisation,
the risks for the project owner are minimal (Galloway 2008). The contractor is required to apply
flexible strategies to comply with the contract terms, especially in conditions of a changing market
environment. The change of material costs, potential mistakes of subcontractors and unexpected
external influence are the factors that can limit opportunities for the contractor to meet the initial
contract agreement terms. In the past, the existing methods of environment analysis made it
difficult for the contractor to predict future risks and build the EPC contract on the basis of future
expectations. Since the EPC contracts are mainly applied for long-lasting construction projects, the
analysis of long-term risks is vital. It is also important to show that the decision to concentrate
responsibility in the hands of a single contractor can be considered as a source of risks, since such

a model places additional pressure on a single actor.
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In addition, the analysis performed by Picha et al. (2015) outlines the existence of a wide range of
conditions in the EPC contract that can create a conflict of interests between the project owner and
contractor. According to the study findings, the contractor is limited in opportunities for
manoeuvre, from the perspectives of both costs and project schedule (Picha et al., 2015). From the
project owner’s position, the fact of the importance of project quality for the business revenues
defines the need for additional pressure on the contractor, which can also serve as a source of
conflicts (Picha et al. 2015). Altogether, the situation when the project owner has an unbalanced
strong position in negotiations creates conditions for the absence of consensus decisions in the EPC
contract format negotiations (Picha et al. 2015). The analysis of the prior studies concerning the
EPC contract has been oriented at the definition of the negative sides of this format and aimed to
designate recent changes that might lead to the improvement of the EPC contract form

effectiveness.

2.3.3. Recent changes in EPC

Among the recent changes that have impacted the effectiveness of the EPC contract application in
a positive way, the role of improved business planning should be mentioned. The recent
improvements in the sphere of project costs and risk planning have made it possible for contractors
to productively assess the existing risks of the project and develop the terms of the EPC contract
that are more beneficial and less risky for the contractor that is responsible for the project realisation
(Galloway 2008). The research by Galloway (2008) provided an interesting conclusion about the
shifting character of risk in the conditions of the application of the EPC contracting model to
construction project management. At the same time, the development of new accounting methods

has allowed the project owner to perform more productive monitoring of the contract realisation
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procedures without the risk of tensions among counterparties (Picha et al. 2015). Overall, the recent
changes in the application of the EPC contracts form have led to the effective utilisation of modern
technologies for the improvement of the balance of interests among counterparties, and the
minimisation of risks for them. Nevertheless, the successful realisation of the EPC contracting
model was found to be associated with a certain level of risk that cannot be ignored in the light of

modern conditions.

2.3.4. Current views on EPC

The analysis of the current situation in the sphere of the EPC contract application has revealed the
fact of the prevalence of serious issues in the field of the practical realisation of concrete projects
based on this contract format. It is important to state that, despite the fact that the problem of project
quality was addressed in the past, the modern format of the EPC contract realisation does not
integrate effective means of quality planning and control (Kabirifar and Mojtahedi 2019). In the
current situation, a major part of EPC contracts still focuses on the parameters of budget and
schedule risks, ignoring the needs of final project quality (Kabirifar and Mojtahedi 2019). The
existing situation requires careful discussion of the limitations with regard to the EPC contract form
application, and development of alternative solutions. Another factor that is usually ignored in the
relevant studies of the EPC contract format is related to the effective distribution of responsibilities

among stakeholders, and the impact of this parameter on project outcomes.

While the position of Kabirifar and Mojtahedi (2019) on the current vision of the EPC contracting
model was highly critical, it is sensible to present alternative visions of the issue to gain a balanced

and inclusive discussion of the question. The research by Lee et al. (2018) addressed the problem

65



of trust management in EPC contracting. It was stated that the high level of trust among
stakeholders in terms of the EPC contract is as significant as the trust among parties in the EPCM
model. The research argued that, despite the higher strictness of the EPC contracting model
compared to the EPCM approach, it still can be modified to guarantee a sufficient level of
stakeholder inclusion and trust among them (Lumineau 2017). To guarantee a high level of trust
among the engaged parties, the project owner should concentrate on the following elements of the
EPC contracting model: safeguarding provisions, coordination provisions, and contingency
adaptability provisions (Lee et al. 2018, p.4). These provisions allow the project owner to raise the
level of the project management process adaptability and efficiency, mitigating potential risks of

excessive control over the project in the hands of the EPC contractor.

Another study, by Jinru (2011), addressed the question about the applicability of different methods
for an increase of the EPC contracting model cost-effectiveness. Jinru (2011) argued that the
excessive concentration of risks and liability for project success in the hands of the EPC contractor
could lead to the rising motivation for a high estimation of project costs, leading to the low cost-
effectiveness of the EPC contracting approach (p.50). The main requirements for the performance
of the EPC contractor include the sufficient quality of the result delivered within a specified
schedule (Zhang and Chen 2009). While this solution reduces the workload for the project owner,
it also creates conditions for excessive manipulation of the project price for the EPC contractor.
The research by Jinru (2011) highlighted the specific methods of budgetary control that could be
applied by the project owner to guarantee effective control of costs on the contractor’s side.

Specific interventions included the following:
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“Reasonable determination of EPC contracting price based on the budget estimate of
preliminary design; controls on budgetary estimate of preliminary design; strict
examination of budgetary estimate of preliminary design; preferred application of
selective tendering in procurement; regulation of reasonable range of optimized design

in construction in EPC contract or bidding documents” (Jinru 2011, pp.51-53).

The discussion of the role of effective cost control in the EPC contracting model demonstrated that
this contracting approach can be effectively applied to address major parts of issues highlighted by
scholars. On the issue of a lack of project owner’s control over management processes, the careful
negotiation of the contractual terms can help management to mitigate the risks of excessive power
concentration in the EPC contractor’s hands (Steinberg 2017). On the side of cost minimisation for
the EPC contract, the application of regulation and control measures can help the project owner to

raise the level of control over the actions of the contractor.

The discussion of the relevant publications on the issue of the EPC contracting model development
demonstrated that this model of contractual relations development underwent serious evolution
recently. It can be applied with a sufficient level of flexibility and adaptation to the needs of the
concrete contractor. Such a conclusion reduces differences between the EPC and EPCM
contracting models, making the EPC approach more favourable in certain conditions. Such result
raised the significance level for further study of the EPCM contracting model and its benefits from

the point of potential application in the Abu Dhabi oil and gas sector.
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2.3.5. Key benefits that can be obtained from EPC

The realisation of the EPC contracts is connected to the specific set of advantages for each of the
engaged parties, namely the project owner (client) and contractor organisation that is responsible
for the implementation of the project and the contract terms. As for the benefits of the EPC contract
format for the project owner, the experts have identified the following advantages: high level of
visibility and centralised control over the project costs and schedule; higher adequacy in assessment
of the delivery and procurement risks; full assignment of the project risks to a single contractor;
and high effectiveness of contract management due to the existence of a single counterparty in the
contract (PwC 2016a). The application of the EPC contract allows the project owner to benefit
from the cooperation with a single contractor liable for the realisation of all aspects and stages of
the project. In these conditions, the absence of a high number of contractors makes the negotiations
procedure easier for the project owner and makes it possible for the project owner to create an
effective centralised control structure to monitor all the processes taking place in the contractor
company (PwC 2016a). While cooperation with a single contractor can be a serious benefit for the
project owner, it can also become a source of significant risk if the level of the contractor’s
capabilities and competencies is low. Under the circumstances, cooperation with several
contractors might ensure minimisation of the risk of project failure in the production phase. Finally,
the effective monitoring of the progress of a single contractor makes it possible for the project
owner to identify the potential budget and project schedule risks long before the actual losses take
place. Itis also important to remember about the role of the project owner’s own literacy parameter,
which will impact their ability to perform careful control and assessment of the EPC contractor’s
performance. In a case where no opportunities for the reliable assessment of the contractor are

present, it is difficult to estimate project management quality.
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Other benefits that are available for the project owners utilising the EPC contract form include the
following: fixed budget and schedule; performance guarantees; variations in the project; and
defects liability (PwC 2016a). The clear fixation of budget expenses and a planned schedule means
that the required result will be achieved by a certain date and with a certain level of expenses. In
the case of the orientation on the EPC contract form, the additional risks in this sphere are
minimised. Additionally, the cooperation with a single contractor also gives the project owners an
opportunity to discuss the widest range of opportunities for project variation. The project owner is
not limited in the specification of specific elements of the project, while the discussion of similar
issues in the context of a larger number of contractors would make the planning procedure much
more complicated (Picha et al. 2015). Lastly, the EPC contract makes it clear that the contractor is
responsible for the removal of defects identified after the presentation of the final facility to the
project owner. In the case of orientation on a single contractor, the project owner can easily
determine the counterparty that will have to remove the flaws. Contrary to this, cooperation with
several counterparties could lead to a situation when they argue with each other regarding the
responsibility for the defects. It is important to say that the fact of existing opportunities for defects
removal should not be considered as a serious advantage. In the case of serious projects, the defects
can generate significant risks, and the fact that the contractor will have to remove them without
additional costs does not remove associated risks for the project owner. In these conditions, a more

reliable strategy would be one that integrates opportunities for prevention of defects as a practice.

From the perspective of the contractor that is responsible for the project realisation, the application
of the EPC contract form is also associated with a number of benefits. Among them, the following

should be mentioned: high level of flexibility in selection of the project design, planning and
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attraction of subcontractors; high efficiency of decision-making and project management due to
the absence of need for the contractor to negotiate the project issues with other contractors; and the
reduction in price of the final project for the project owner as a result of the absence of a need to

cooperate with a high number of contractors (PwC 2016a).

Concerning the flexibility of decision-making, the application of the EPC contract format removes
one of the key challenges that are relevant for complex projects — the need to reach consensus in
decision-making among a high number of contractors. If a project owner attracts several contractors
for separate tasks in a specific project, their fulfilment will depend on the ability of the contractors
to reach a consensus while planning key activities (PwC 2016a). This process is associated with
additional time and financial expenses. The ability of a single contractor to make all the decisions
about project design and planning independently from other potential contractors can guarantee the
minimisation of project risks, but only in a case where the contractor’s level of experience and
production capabilities is adequate with regard to the needs of the project. Finally, the minimisation
of the number of contractors taking part in the process of project planning and realisation can
reduce the costs of the project. At the same time, it is important to avoid a situation when the

requirement for cost optimisation leads to the formation of an ineffective team (PwC 2016a).

Altogether, the discussion of the existing benefits of the EPC contract format demonstrates the fact
that this form of cooperation between the project owner and a single contractor can be quite
effective. Nevertheless, success in the application of this form of contract requires the existence of
an adequate level of qualifications, experience, and production capabilities of the chosen contractor

(PwC 2016a). In a case where the characteristics of the contractor are not adequate, the choice of
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the EPC contract form and orientation on a single counterparty can lead to the failure of the project

due to the objective inability of the contractor to implement it.

2.3.6. EPC relationship to the oil and gas sector

The analysis of the effectiveness of the EPC contract format for the oil and gas industry should be
performed on the basis of a discussion of the specific cases of its application in practice. In the
context of the stated task, the results of the research performed by Aldhaheri (2016) can be
considered as important since this researcher has assessed the effectiveness and existing issues in
the sphere of the EPC contract application in the oil and gas industry of Abu Dhabi. The outcomes
of the mentioned study have contributed to the clear identification of the main advantages and
challenges related to EPC contract use in the oil and gas industry of the Abu Dhabi Emirate.
According to the study findings (Aldhaheri 2016), the importance of the EPC contract application
in the oil and gas industry is based on the fact that it allows the project owner to perform careful
control of key processes in the production phases of the required facility (Aldhaheri, 2016). At the
same time, the research highlights the fact that, while the contractor is required to follow the
defined budget and project schedule, the utilisation of the EPC contract form reduces and limits
opportunities for the project owner to take part in the procedures at the stage of design planning

and definition of project costs and schedules.

Additionally, the discussion of the prior experience of the EPC contract application in the Abu
Dhabi oil and gas sector reveals the fact that it did not contribute to the realisation of the highest
potential quality of the project (Aldhaheri 2016). While the schedule and costs requirements were

mainly met in the majority of EPC contracts, the quality of the final project was usually lower
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compared to the desired level (Aldhaheri 2016). At the same time, the defined risks of the EPC
contract realisation led to the definition of the high probability of an undesirable outcome for
project owners (Hosie 2016). Therefore, the existing EPC contract format should be optimised to
guarantee the integration of a parameter of results quality into the key processes of production and

control.

Finally, the research states that the application of the EPC contract format can effectively contribute
to the fulfilment of the cost and schedule requirements of the project owner, but this format of
cooperation with contractors provides limited opportunities for strategic coordination of actions
and decisions between the counterparties (Aldhaheri 2016). This fact means that the orientation on
the EPC contract format should be considered as a decision with limited effectiveness in the aspect
of the realisation of the strategic objectives set by the project owner. This factor was found to be
one of the key sources of risks for EPC projects (Hosie 2016). Currently, the analysis of the EPC

contract format demonstrates the fact that no reliable solutions to this issue were provided earlier.

In general, the analysis of the perspectives of the EPC contract utilisation in the process of project
realisation in the oil and gas industry has demonstrated the limited efficiency of this approach.
While the EPC contracts can remove a certain part of the issues and challenges in the process of
cooperation between the contractor and project owner, the variety of existing challenges that have
been defined on the basis of the practical experience of the utilisation of this tool have defined the

need for a more careful discussion of this instrument and its optimisation.
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2.4. Theoretical underpinnings and practical differences of EPCM and EPC

2.4.1. Viewpoints of EPCM and EPC theory and practice

The definition of theory and practice can be effectively presented on the basis of the analysis of the
interconnection of these basic terms of modern science. The basic idea behind the link between
these two notions is that theory serves as the abstraction of practice, while practice is the application
of theory. Thus, theory and practice are two interconnected approaches applied to understand the
nature of objects and their relationship in science (Priede 2017). The role of theory in the process
of cognition is related to the definition of the potential and perspective connections between objects
and their elements, which can be applied to form the prediction of outcomes of certain
manipulations with the objects of interest. At the same time, the role of practice is related to the
assessment of the theoretical concepts on the basis of practical experience to identify the relevance
of the theoretical concept and existing mistakes in the prediction of the object’s behaviour. As a
result, both theory and practice complement each other and serve as integral elements of the
cognition process. The single element cannot effectively exist without another one. The
development of theoretical concepts without the assessment of the practical experiment results
cannot serve as a means of reliable theory development. Along with that, the realisation of practical
experiments without the application of their results in the process of theory development cannot

lead to the effective accumulation of useful knowledge (Priede 2017).

2.4.2. Theoretical differences of EPCM and EPC
The literature review regarding the nature of the EPCM and EPC contracts performed in the prior
section of the study can serve as a basis for the definition of the theoretical differences between the

two types of contracts when it comes to the realisation of large construction projects (Priede, 2017).
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This sub-section will provide a summary of earlier presented knowledge and analysis of differences
between the two types of contracts. The nature of the EPC contract is that it is supposed to provide
the project owner with the format of a partnership when the contractor takes responsibility for all
the construction processes in the project, and the role of the project owner in the decision-making
is minimised. The project owner can only monitor the current progress, define potential risk factors,
and negotiate with the contractor to develop solutions for the minimisation of risks and defects
(Priede 2017). The final decision-making competence remains in the hands of the contractor. The
contractor is responsible for the results of his/her work and is required to remove any flaws
identified after the completion of the project. Such format leads to additional challenges for the

project owner and raises questions about project risks.

In the case of the EPCM contract, the format of cooperation between the project owner and the
contractor is different. Here, the role of the contractor is related to the complex management of the
realisation of project tasks in direct cooperation with the project owner. Compared to the EPC
contract where the project owner performs initial planning of project design and makes all strategic
managerial decisions before resorting to the contractor’s services, the EPCM format of contracting
implies that the project owner does not obtain the required managerial competencies to govern the
project effectively, and the contractor should perform all the managerial activities in cooperation
with the owner (Singh and Tiwari 2015). This format of cooperation provides the project owner
with a higher level of influence on the process and final results of the project realisation. Moreover,
the contractor does not take part in the realisation of the construction tasks but has general
management and control over all the activities for the implementation of the project. Prior

discussion of this format demonstrated the fact that its success is dependent on the effective
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distribution of responsibilities in teams and the presence of proper qualifications among
stakeholders. As can be seen, the presented contracting formats differ in the form of organisation
of cooperation between the contractor and the project owner, and the distribution of responsibility
for the project success. To gain a deeper understanding of the nature of each stated type of

contracting, it is important to discuss the practical differences in their application.

2.4.3. Practical differences of EPCM and EPC

In the context of the given study, the analysis of the practical differences between the chosen
contract formats included the consideration and assessment of the practical outcomes of the
application of each contracting form. It was especially important to understand and compare the
issues that can arise as a result of orientation on the specific contract type. While the key elements
of cooperation regarding each contract type were discussed earlier in the analysis of theoretical
differences, the examination of specific issues is sensible. As for the EPCM contract, the main
challenges and risks for the project owner that were defined in the process of analysing the
outcomes of its application were found to be related to the process guarantee, the potential cost-
ineffectiveness, open budget and potential procrastination of the contractor (Singh and Tiwari
2015). The problem of process guarantee means that, due to the owner’s lack of adequate project
management experience, the contractor is free to apply any format of management, including an
ineffective one. Format ineffectiveness can only be identified at the stage of the obvious failure of
the project. The risk of cost ineffectiveness is related to the fact that the EPCM contracts presuppose
the format of cooperation between parties on the basis of the hourly compensation for consulting
(Singh and Tiwari, 2015). Consequently, the contractor is interested in the maximisation of his/her

benefits. Further, the format of the open budget may result in the practical misuse of the contract
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terms by the contractor, which can lead to losses for the project owner. Finally, the risk of
procrastination can occur since this type of contract does not specifically consider any requirements
relating to the contractor’s performance, leaving space for his/her control over processes.
Altogether, the analysis of the practical side of the EPCM contracts demonstrates the fact that this
format should be applied with a high level of caution from the project owner’s perspective. It is

important to clearly understand the existing risks and adapt to them.

Concerning the EPC contract, the assessment of the practical issues has contributed to the definition
of the following risk factors: the absence of control over project management for the owner, quality
risks, and high risk of mistakes caused by the significant influence of a contractor on the project
(Singh and Tiwari 2015). It was earlier stated that one of the main challenges in the context of the
EPC contract format is that the contractor is provided with ultimate influence on decision-making
processes in terms of project realisation, while the responsibility of the project owner is extremely
limited. Thus, the success of the project depends only on the contractor’s professional level and
his/her ability to make adequate managerial decisions. Additionally, the fixation of project costs
and schedule can serve as a source of risks in the case of an unpredicted environment. Under these
circumstances, the contractor that faces difficult conditions such as rising materials costs or failures
in timely delivery of materials is likely to provide a lower-quality final result to meet the initial
requirements of the project. These aspects should be considered in the process of decision-making

regarding the format of contracting used for the project.
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2.4.4. Reconciliation between the differences

The assessment of the existing differences between the chosen contracting formats has
demonstrated the serious challenges and risks related to their application. At the same time, it is
difficult to identify the specific type of contract that might be considered as more effective or
attractive for the project owner. The final choice of a contract type should depend on the peculiar
conditions of the project and the owner’s expectations. Overall, it is obvious that both contract
types consider the following parameters of partnership as a source of their differences: the project
owner’s level of responsibility, the contractor’s level of responsibility, the level of severity of the

contract terms and the details of the description of the final result.

The discussion of opportunities for reconciliation of EPC and EPCM contracting models should
present the assessment of the issues that could be effectively solved via the application of the
specific traits from both contracting models. The research by Picha et al. (2015) discussed the
benefits of the turnkey EPC contract application in international power projects. The main idea of
the turnkey EPC contracting model is that the key contractor should demonstrate the sufficient
operations of the energy facility following its launch and the ending of the project. In a case where
the facility does not operate according to the initial requirements of the project, the project owner
can consider the quality of work as poor and apply specific sanctions to the EPC contractor (Gloria
et al. 2011). The costs of the project using a turnkey approach could be regulated using the fixed
or target price approaches, delivering a specific level of flexibility to the contractor. The
applicability and efficiency of the turnkey EPC contracting model has been demonstrated for
projects involving public-private partnerships (Chowdhury et al. 2011, p.248; Bourne 2009), which

is an important finding in the context of the energy sector’s development. The turnkey approach
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should be actively applied in the future to guarantee the maximisation of project owner benefits

from the project.

Such an approach could be productive in the mitigation of risks of limited EPCM contractor’s
liability. If the project owner is able to set specific requirements for the quality of project outcomes
and determine the contractor’s liability for the expected result, the quality of work could be
increased. From this perspective, the application of the EPC contracting approaches can be
beneficial for the EPCM model. Nevertheless, the EPCM model was also considered as
contributing to the improvement of the EPC contract application utility. Research by Sharma and
Malhotra (2012) stated that the EPCM contracting model can help the contractor to reduce the level
of risks pressure on its performance. From this perspective, the capability of the EPCM contractor
to move part of the liability to secondary contractors is beneficial for the project in general, while
it still does not mean that the obligation for the final project result should be removed from the
senior contractor (Daverna and Kamish 2010). Such vision of the problem contributes to the

perception of interoperability and interconnection between the EPC and EPCM contracting models.

The final aspect of EPC and EPCM contracting models’ interconnection that should be considered
is related to the search for an effective risk allocation model. The research by Tang et al. (2020)
addressed the question regarding the definition of the optimal risk allocation strategy in the
contractual cooperation process. It was found that the utilisation of the EPC contracting model can
be beneficial mainly if the appropriate outcome control mechanism is applied, which would reduce
the level of liability pressure on the EPC contractor and guarantee efficient control over project

progress for the owner (Tang et al. 2020, p.195). From this perspective, the provisions of the EPCM
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contracting model can be beneficial in the aspects of risk allocation and concentration of control
functions in the owner’s hands (Shi et al. 2018). While it was initially supposed that the EPC
contracting model could reduce the control costs for the project owner, recent studies (Shi et al.
2018) have demonstrated that efficient control of the contractor’s performance is required despite
the specifics of the selected contracting model.

2.4.5. The way forward

The assessment and comparison of the differences between the EPC and EPCM contract types has
made it possible to identify the existing risks and challenges associated with their realisation. This
fact means that neither of them offers an absolutely reliable and effective solution for the project
owner, and they require improvement for successful application. Future research in the chosen
sphere should be related to the identification of the format of integration for these two contract
types that would allow the project owner to maximise his/her benefits, take all the advantages of
each format, and avoid the existing risks. Among the advantages of the EPCM contract, the
following are relevant: high level of influence of a project owner on the result and effective support
in managerial tasks. The benefits of the EPC contract are high level of contractor’s responsibility,
fixed terms of cooperation and defined final result. All these advantages should be integrated into

a single improved format for future contracts.

2.5. Research on EPCM and EPC

2.5.1. Variances in EPCM and EPC models

The discussion of the existing models of construction contracts should be based on the assessment
of the differences in the following parameters that were discussed earlier: the project owner’s level

of responsibility, the contractor’s level of responsibility, the level of severity of the contract terms
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and the details of the description of the final result. On the basis of a comparison of these parameters
for the chosen contracting formats, it is possible to identify the differences between the existing
models. The differences between contract types are presented in Figure 4. The schemes in Figure
4 present the interconnection of contractors in the context of the EPC and EPCM contract models.
Here, the main difference can be seen in the aspect of division of responsibilities between the
external contractors for the project. In the conditions of the EPCM contract format, the EPCM
contractor is integrated into the project as a separate specified agent, who has no direct or strong
influence on other of the project owner’s contractors. Such an approach provides more
opportunities for the project owner to manage and monitor the processes of project realisation.
Compared to this, the EPC contract model orients on the concentration of managerial and
monitoring influence in the hands of a single EPC contractor. In such conditions, the project owner
faces the reduced risk of project failure caused by their own mistakes in management, but also

lacks instruments for effective management of the performance of other contractors.

Owner Owner
EPCM
Contractor EPCM
L Contractor
Specialised
Process Trade
Engineering Vendors Contractors
Contractor
Specialised .
Process Trade Site
Engi i Vendors Contractors i
Sub-Contractors Sub-Vendors nineering Services
Contractor
Typical EPCM Agreement EPC Agreement

Figure 4. EPC and EPCM contracts
Source: Loots and Henchie (2007)
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Figure 4 has stipulated, in block diagrams, the EPCM and EPC contracting model setup. In the
EPCM arrangement, the owner appoints the EPCM contractor, who reports directly to him, and at
the same maintains a direct contractual relationship with other entities for the project execution.
Such entities are vendors, construction/trade contractors and specialised engineering services. On
the other hand, the EPC arrangement differs in the fact that the owner has only one single point of
contact and relationship, which is with the EPC contractor. The EPC contractor will have his/her
own relationship with each and every other entity to execute the project to the owner’s requirement.
Concerning the EPC contracts, the model variances are defined by such parameters as the level of
severity of the contract terms and the details of the description of the final result. While the EPC
contractor is always responsible for the provision of a detailed description of the work schedule
and budget, the given format of cooperation with the project owner presupposes a certain level of
contractor’s freedom and flexibility in the choice of the specific results for these parameters (Bali
and Apte 2014). Depending on the ability of the project owner to meet funding needs and project
schedule conditions, the level of freedom in decision-making for the contractor is defined. In
EPCM contracts, the variation of models depends on parameters such as the project owner’s level
of responsibility and the contractor’s level of responsibility (Loots and Henchie 2007). In this case,
the combination of these actors’ responsibilities varies according to the terms of specific contracts
(Chakrabarti 2018). Therefore, the EPCM contract type is characterised by a higher level of model

variances. This is the source of opportunities and risks in the sphere of project management.

2.5.2. EPCM and EPC risk management
The assessment of the effectiveness of risk management procedures in the context of the EPCM

and EPC contracts should be based on the consideration of the potential sources of risks in the
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complex megaprojects, and the comparison of the results of the application of each of the contract
formats in addressing these challenges. Among the key challenges and risks faced in the process
of complex project implementation, the following should be mentioned: “project scope and
feasibility risk, design and specification risk, quality risk, time overrun risk, cost overrun risk,
leadership risk, organisational risk, physical resource mobilisation and utilisation risk, technology
risk, contractual risk, force majeure, political and legal risks, financial and economic risks, funding
failure risk, communication risks, project execution risk, installation and purchase risks” (Bali and
Apte 2014, p.8). Such a wide range of existing threats for the successful realisation of the
construction project requires the application of a complex and effective management model, which

depends on the proper choice of the contractor and the format of cooperation with him/her.

The application of the EPC contract type allows the project owner to address the existing risks
through the set of activities performed in cooperation with the contractor in the following spheres:
work breakdown structure identification, product specification, method statement for typical
activities and resource plan presentation (Bali and Apte 2014). The EPC contractor aims to solve
the existing issues and minimise potential risks by means of a detailed specification of all aspects
of future work at an early stage, and development of the unified solutions for all future challenges
(Chakrabarti 2018). Such an approach is optimal in a case where the future risks are adequately
assessed, and no certain challenges are left misunderstood or unaddressed. In such terms, the EPC
contractor can provide a detailed plan of reaction to future risks on the basis of prior experience of
similar project realisation. Nevertheless, the occurrence of unexpected risks and challenges in the
process of project implementation creates significant threats for the project in general. From this

perspective, the low level of flexibility of the risk management model for the EPC contractor can
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lead to additional problems concerning project realisation effectiveness (Bali and Apte 2014).
Overall, the effectiveness of this format of risk management depends on the character of existing
risks. Together with this, it was found that the concentration of responsibility in the hands of a
single contractor, ignoring even the project owner, is a serious source of risks and problems for the
project, mainly due to the fact that the failure of a single stakeholder can cause the failure of the

project in general. Compared to this, the EPCM model provides a safer model of risk distribution.

As for the application of the EPCM contracting format for the minimisation of the project
realisation risks, it is important to present the contractor’s key liabilities and the opportunities for
risk management based on these responsibilities. While the EPC contract supposes the contractor
has full responsibility for the project, the EPCM contractor is liable only for the following tasks:
design work performance, budget cost estimation and presentation, duration of work estimation
and presentation of results, trade contracts, management and procurement, and coordination
between the purchase and construction activities of subcontractors (Loots and Henchie 2007). In
these conditions, the role of the EPCM contractor with regard to risk management is considerably
lower compared to the EPC contractor that is considered to be the major responsible party for the
success of the project, and the minimisation of risks is one of the main incentives of his/her
performance (Loots and Henchie 2007). Moreover, the EPCM contractor is responsible for the
management of the project, but he/she is just one of the many contractors engaged in the process
of project realisation (Loots and Henchie 2007). This fact means that the level of the EPCM
contractor’s responsibility for the mitigation of potential risks is considerably lower compared to
that of the EPC contractor. As was mentioned earlier, the factor of competencies distribution is

also important for mitigation of EPCM risks (Alade 2016). In this way, though the risks are
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distributed more effectively compared to in the EPC format, their mitigation still requires the

presence of proper stakeholders’ competencies.

The discussed findings point to the fact that the application of the EPC contracting format can be
considered as a more effective and reliable alternative from the perspective of the minimisation of
the project owner’s risks. While the EPC contractor is interested in the minimisation of risks due
to the fact that it will be the single responsible party to be held accountable for the failures, the
EPCM contractor is one of many contractors engaged in the project. This fact gives the latter an
opportunity to present the existing failures as a result of the ineffective performance of other
contractors whose activities are not directly related to the sphere of his/her responsibility. The
project owner can avoid such a situation in practice by defining clear borders of liability for the
EPCM contractor. In this case, the question will be related to the assessment of the contractor’s
readiness to accept such terms of the agreement and sign the contract with such a level of

requirements.

2.5.3. EPCM sustainability

The assessment of the sustainability level for the EPCM contracts should be based on the
understanding of the nature of the sustainability parameter for the construction projects, and the
opportunities for the application of the EPCM contracting format for the realisation of this
parameter. In the context of construction projects, the parameter of sustainability is related to the
ability of the project owner and contractor to reach the practical realisation of the project despite
the existing risks and challenges in the environment (Loots and Henchie 2007). From this

perspective, the format of the cooperation between the project owner and the contractor should
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allow the organisation to achieve success in the project implementation despite the permanent risky
changes in the environment. The character of the project environment as the main source of risks
is characterised by permanent changes in the influence type. While, in the specific moment of time,
the existing environmental impact is positive for the project, changes can occur in a short period
of time, generating risks and challenges. In these conditions, contractors should be able to provide
a flexible model of project management, integrating the positions of the contractor and the project
owner to develop reliable solutions for project realisation. In this way, a larger number of actors
taking part in the decision-making process is considered to be the source of higher sustainability
of the project (Loots and Henchie 2007). Together with this, the decision-making process should
be properly structured and formalised to avoid situations where the actions of the contractors in the
process of decision-making generate more problems than solutions (Alade 2016). Without careful
distribution of tasks and functions in the project management team, the performance of the

organisation can face serious obstacles and lack effectiveness.

From this perspective, the application of the EPCM contract type can be considered as a basis for
the realisation of a flexible model of management which effectively distributes responsibility
between the project owner and the contractor. While the EPCM contractor is one of many
contractors in the project, it is easier for the project owner to influence the process of decision-
making in negotiations with the pool of contractors. The EPCM contractor is not authorised to
influence all the other contractors engaged in the project implementation, which reduces
opportunities for misuse of the EPCM contractor’s competencies. At the same time, as was earlier
stated, the limited responsibility of the EPCM contractor in the project can serve as a source of

ineffective risk management procedures. Consequently, the objective of the project owner is to
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build a format of cooperation with the contractor that will guarantee the proper level of control
over his/her activities and effective engagement of the contractor in the process of risk management
and mitigation. In this light, the EPCM contracting format is more effective compared to the EPC
contract type owing to the flexibility of decision-making for risk mitigation and sustainability of
the project. Along with that, the realisation of this advantage requires the adequate selection of

cooperation format by the project owner.

2.6. Overview of success in EPCM

2.6.1. Definition of success in EPCM

The discussion of the question about the role of the EPCM contract format application for the
successful realisation of the project should be based on a clear understanding of the nature and
definition of the term “success” in the context of the activity that is oriented at the implementation
of the construction project. The key parameters of construction project success that have been
defined in the context of the study include the following: the contractors’ ability to attain the result
with the proper level of quality that will satisfy the customer’s needs; the contractors’ ability to
follow the time schedule and the project budget requirements stated at the stage of project planning;
and the contractors’ ability to minimise and mitigate the negative impact of the risk factors in the
process of the project realisation. In this context, the parameter of high-quality project outcomes is
considered to be the key priority for project management. In conditions where the quality of the
obtained result is lower compared to the expected level defined at the planning stage, the project
cannot be considered successful (Bostock 2014). Concerning the schedule and budget expenses
realisation, success in the attainment of this objective affects the overall outcomes of the project,

from both the perspectives of the final quality and the funding requirements’ fulfilment. Finally,
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the question of risk management in the process of project realisation was carefully addressed in
prior sections of the study and can be considered as one of the important parameters for the

definition of the level of success for construction projects.

2.6.2. Previous research on success in EPCM

The prior research in the sphere of the effectiveness of the EPCM contract type application for the
successful realisation of projects was partly based on the definition of the specific parameters for
the assessment of project success. In this context, the main finding of the previous studies was
related to the importance of the definition of the success criteria for the analysis of the specific
critical success factors (Han et al. 2012). The prior research divided the success factors into the
following categories: “factors related to the project, factors related to the project manager and team
members, factors related to the organisation, and factors related to the external environment” (Han
et al. 2012, p.25). Among the particular success factors for the assessment of the construction
project outcomes, the following parameters were identified: “comprehensive facility team,
teamwork boosting policy, sufficient experience in handling various aspects of facilities, and
optimisation of information in the planning and design stage” (Han et al. 2012, p.24). Additionally,
the factors of time, cost and quality were also considered among the main parameters of project
success (Han et al. 2012). As a result, it is possible to say that, despite the variety of positions
expressed regarding the project success estimation, the earlier-presented view about the importance
of orientation on quality, time, costs and risk management can be considered as a sensible approach,

and thus it was applied in this study.
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The assessment of the application of the EPCM contract type as a factor of megaproject success
was based on the analysis of prior cases of EPCM contract format application in construction
projects. Here, the research by Han et al. (2012) discussed three different cases that were related
to the implementation of three construction projects with different scale characteristics. The results
of the examination of these cases revealed that the EPCM contract format should be considered as
an effective instrument for construction project realisation (Salah and Moselhi, 2016). As for the
aspect of project results quality, the assessment of the outcomes of all the mentioned projects
demonstrated an adequate level of quality that satisfied all the project owners (Han et al., 2012).
As for the parameter of time, no time schedule extension was experienced in either of the discussed
projects. On the basis of this information, it is possible to conclude that the EPCM contract format

can be applied to realise the timely completion of complex projects.

Finally, the question about costs as a factor of project success led to the most serious contradictions.
Among the discussed projects, the first one was realised with a cost performance that was 9.6 %
higher compared to the expected expenses (Han et al. 2012). With regard to the second project, the
level of actual costs was 19.8 % higher compared to the initial one (Han et al. 2012). As for the
third project, the final costs of its realisation were 0.2 % lower in comparison with the planned ones
(Han et al. 2012). Against this background, it is important to highlight the fact that the final project
was the least complex from the position of practical realisation compared to the other initiatives.
Nevertheless, it is important to remember that the associated risks of the EPCM contract application
can cause a serious increase of costs in the case of poor quality of stakeholders’ coordination and
control (Salah and Moselhi 2016). Consequently, the EPCM contract format was found to be

effective for the realisation of projects with low to moderate levels of complexity, while the
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implementation of more complex and structured projects led to an increase in costs compared to

the planned costs.

Such findings can be considered as a reason for the statement about the contradictory nature of the
EPCM contract type from the point of guaranteeing the final success of the project. Nevertheless,
the same study by Han et al. (2012) defined the main reason for the identification of the EPCM
contract format as the most effective instrument for the successful project realisation. For the
researchers, the fact that the EPCM contract format provided opportunities for the active integration
of the project owner into the decision-making process led to the higher sustainability of the project
and its higher probability (Han et al. 2012). From this perspective, the fact that the project owner
can take part in the management procedures but is not forced to perform specific construction tasks
gives him/her opportunities for complex assessment of the different phases of the project, timely
identification of risks and development of effective alternative solutions in case of need. On the
basis of the presented case analysis, it is possible to say that the prior studies considered the EPCM
contract type to be a reliable strategy for the successful implementation of any type of project. With
regard to this, it was important to examine the alternative positions of scholars who also discussed
the role of the EPCM contracts concerning project success. It was important to understand whether
the recent studies developed arguments for or against the statement about the significant role of the

EPCM contract format for project success.

2.6.3. Recent changes in success in EPCM
In addition to the earlier-presented outcomes of the case analysis to understand the impact of the

EPCM contract format on the final success of the project, a recent study oriented at the assessment
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of the effectiveness of EPCM contracts from the perspective of case analysis was also considered.
In the research by Oosterhof (2018), five different cases related to the analysis of the role of the
EPCM contracts for the success of the construction projects were studied. Each of these cases
should be discussed separately to understand the effectiveness of the EPCM contract type as a
factor of project success in modern practice. According to the outcomes of the analysis of the first
project, it is possible to say that, in general, it was successful. Yet, several factors were considered
as sources of the ineffective realisation of the projects’ full potential. In particular, it was found
that the project owner and the contractor did not manage to reach the highest level of cooperation
in the process of project realisation mainly because the project owner did not have adequate
experience of similar project realisation in the past, while the contractor did not manage to provide
the proper level of consulting support in the process of decision-making (Oosterhof 2018).
Furthermore, the level of cooperation in the process of project realisation and control of project
progress did not satisfy the project owner, leading to doubts concerning the contractor’s level of
competency (Oosterhof 2018). Altogether, it is obvious that the application of the EPCM
contracting format allowed the parties to successfully implement the project, though the quality of

cooperation was in question.

The consideration of the outcomes of the second case study also demonstrated the success of the
project. However, there were two main problems in the process of its realisation. The first one was
related to the absence of an effective mechanism for coordination of the actions of the project
owner and the EPCM contractor (Han et al. 2012). The second issue was the excessive
concentration of influence in the contractor’s hands (Oosterhof 2018). Similar to the prior case, the

main source of dissatisfaction felt by the project owner was associated with the inability to develop
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an effective format of cooperation and coordination of activities among the project parties. This
problem was earlier addressed in the prior sections of the study where it was stated that a discussion
of all terms of cooperation is required prior to signing the EPCM contract (Han et al. 2012).
Unfortunately, earlier-presented cases demonstrated the project owners’ lack of experience in the
sphere of contract planning and management. Despite the long history of EPCM contract format

application, the discussed problem remains relevant.

The study of the third project demonstrated the role of the factor of inadequate choice of contractor
for the realisation of the project objectives. According to the outcomes of the analysis, the chosen
contractor failed to implement the objectives set by the project owner mainly due to the fact of the
absence of adequate competencies (Oosterhof 2018). The given case shows that, despite the
effectiveness of the EPCM contracting mechanism, it still cannot guarantee mitigation of the risk
of preference for an ineffective and incompetent contractor. The same problem can be formulated
for the EPC contract format (Han et al. 2012). In these conditions, the results of the study prove
the importance of improving the contractor selection procedure to guarantee project success. The
fourth case study showed that mistakes in the definition of the scope of the contractor’s
responsibility for the project can lead to the removal of opportunities for successful project
realisation. In the presented case, the contractor managed to control planning and implementation
procedures effectively, while the control over budget utilisation activities was not mentioned as a
part of his responsibility (Oosterhof 2018). As a result, the problem of budget costs management
was overseen by both parties, the project owner and the EPCM contractor, which eventually led to

the failure of the project from the position of the cost parameter (Han et al. 2012). Thus, the
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argument about the importance of carefully discussing the parties’ responsibilities can be expressed

once again.

Finally, the analysis of the fifth project pointed to another problem — the issue of inadequate
presentation of the parties’ competencies in the EPCM contract. In this particular situation, the
EPCM contractor successfully fulfilled all his duties according to the contract but did not manage
to contribute to the overall success of the project mainly due to his limited responsibilities and
competencies (Oosterhof 2018). This can be explained by the fact that the project owner did not
give the contractor an adequate level of authority to put pressure on the contractors responsible for
the construction procedures. As a consequence, the contractor could not impact the resolution of
the issues he observed, while the project owner ignored them all the way (Oosterhof 2018). The
problem of an adequate definition of the EPCM contract terms was discussed from a wider
perspective. Altogether, the outcomes of the complex case study analysis have contributed to a
better understanding of the impact of EPCM contracting format issues on project success. It has
been demonstrated that project realisation highly depends on the effective division of
responsibilities, including the adequate provision of competencies and authority of the parties. The
case studies have also highlighted that the main issues that have to be addressed are related to the
selection of competent and capable contractors for the EPCM contracts, and the provision of an
adequate model of responsibilities distribution. Even if a promising EPCM contractor is selected,

the lack of provided competencies for his/her work can lead to the failure of the project in general.
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2.6.4. Current views on success in EPCM

The summary of the prior findings regarding the analysis of the role of EPCM contracts in the
successful realisation of a project has contributed to the definition of current challenges concerning
the application of this instrument as a basis of project success. The list of key challenges for the
utilisation of EPCM contracts in complex projects includes the following: control over the
contractor; reactive construction management; and accountability in relations between a project
owner and a contractor (Oosterhof 2018). All these issues should be effectively addressed to

guarantee the improvement of the EPCM contract format in the future.

2.6.5. Emerging theories on success in EPCM

The discussion of the challenges related to the application of EPCM contracts for project success
has defined the role of the parameter of contract development. In this context, a recent theory that
has been developed to address the issue of EPCM contract development is the theory of
organisation. This theoretical approach does not only aim to answer a question about the optimal
means of contract format selection for the specific project but also addresses the issue of the
structuring of the EPCM contract as a separate contract type (Turner and Simister 2001). The
discussion of the findings concerning this theory should contribute to the understanding of the

principles of EPCM contract management for the purpose of project success.

2.6.6. Guidelines for success in EPCM
The discussion of the prior findings concerning the role of the EPCM contract format in project
success has led to a conclusion about the importance of improving the practices of contract terms

management and definition. The analysis of the relevant prior cases has persuaded the researcher
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that the orientation on the existing practices does not guarantee project success. The main
challenges regarding the application of EPCM contracts for project success have been identified,
and they are the following: control over contractor; reactive construction management; and
accountability in relations between a project owner and a contractor (Oosterhof 2018). It is
important to highlight the fact that the absence of effective solutions for the adequate management
of the contract development procedure serves as the main source of risks and ineffectiveness in the
realisation of this format of project implementation. The improvement of the practices of the EPCM
contract development and the definition of the responsibilities and competencies of the parties
should be considered as the key priorities for the future enhancement of the EPCM contracting

format from the perspective of successful project realisation.

2.7. Overview of value in Engineering, Procurement and Construction Management
(EPCM)

2.7.1. Definition of value in EPCM

To determine the role of EPCM contract format in the generation of value to the project owner, it
1s important to define the nature of the notion “value”. In this case, the value of the project in
general means its capability and potential to bring benefits to the project owner in different forms
after its realisation (Too and Weaver 2014). The concept of value is directly related to the issue of
compliance between the project results and the expectations of the customers for whom the project
was realised. The list of consumers does not include only the project owner as the subject that uses
the results of the project, but also the customers who are supposed to benefit from the project

outcomes and provide payment to the project owner in exchange for the opportunities given (Too
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and Weaver 2014). From this perspective, the concept of value differs from the concept of success

that was discussed in the previous sub-section of the study.

The concept of success implies the effective attainment of the project objectives, particularly the
realisation of the desired outcomes. At the same time, the project success does not mean that its
results will generate the required value for the project owner. In fact, the effective realisation of
the project objectives without the careful analysis of the end-user’s expectations and needs can lead
to the situation where the result is without demand among end-users (Too and Weaver 2014). In
these conditions, the project owner can find him/herself in a situation where the final result of the
project realisation cannot generate the desired value for him/her, and the expenses for its
implementation cannot be compensated (Salah and Moselhi 2016). Therefore, the objective of
effective project management is to guarantee the achievement of the project outcomes that will
serve as a reliable basis for the future generation of value for the project owner. In this context, it
is important to understand whether the EPCM contract format can serve as an effective basis for

the realisation of projects and maximisation of future value for the project owner.

2.7.2. Previous research on value in EPCM

The discussion of the role of value with regard to the realisation of complex projects in prior studies
oriented on the analysis of means of guaranteeing the maximisation of final value generated for the
owner. The previous research contributed to the definition of actions and steps that should be taken
by the management of the project to ensure the maximisation of the final value for the project
owner (Too and Weaver 2014). The given section of the literature review discusses the list of

recommended actions and assesses the perspectives of the EPCM contract format application for
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their realisation. The most complex evaluation of the steps required for maximisation of the project

owner’s value in the process of project realisation was presented in the study by the Construction

Owners Association of Alberta (COAA) (2018). The research group assessed the opportunities and

risks of using different formats of project management in the context of construction project

realisation and determined the main steps that should be taken to maximise the benefits and value

for the management. The list of the required steps included the following (COAA 2018):

v Optimisation of risk allocation between the engaged parties with the core principle being that
the risk should be allocated to the party that can effectively manage it;

v" Usage of performance specifications as a means of innovation support and promotion;

v Guaranteeing of a high level of flexibility in project management to reduce the costs of
adaptation to the environment changes;

v Provision of adequate rewards for the innovative and perspective project management
decisions;

v" Orientation on the adequate budget costs and time schedule definition for the project;

v Orientation on the contractors that possess the required skills and competencies for the
successful realisation of the project;

v Adoption of the contracting strategy that suits the needs and specifics of the project.

As can be seen, a part of the stated principles was earlier discussed in the context of the analysis of
success factors for projects based on the application of the EPCM contract format. It is important
to consider the principles that were not mentioned earlier to build a complex image of the required
basis for the maximisation of the project owner’s value. The findings should be compared with the

opportunities provided by the EPCM contract format to define its appropriateness for the purpose
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of project value maximisation. The first principle states the importance of the adequate distribution
of risks associated with the project realisation among the engaged parties. In this case, the risk
parameter is related to the capability of the specific project stakeholder to successfully perform
his/her part of the work for the project. The discussion of the business cases in the previous sub-
section of the literature review provided information about situations when the project failure was
caused by the party’s inability to fulfil the scope of tasks and responsibilities assigned to it by the
project management (COAA 2018). The effective distribution of risks is important, and the EPCM
contract format seems to provide the optimal tools for the fulfilment of this objective as a basis of
project owners’ value maximisation. Compared to the EPC contract format, the EPCM contract
presupposes the definition of the format of distribution of responsibility between the contractor and
project owner at the stage of contract planning (Salah and Moselhi 2016). Thus, the format of the
EPC contract can become a losing strategy from the position of project owner’s value
maximisation, since the concentration of responsibility and risks in the hands of a single contractor

may not be an effective strategy in a concrete scenario.

As for the second principle, it points to the importance of the performance specifications to
integrate innovative decisions into the project. With regard to this, the project manager’s priority
should be related to the search for innovative solutions to the existing challenges, permanently
adapting to the external conditions. Considering the characteristics of the EPC and EPCM models,
the orientation on a single decision-making actor in the context of the EPC contract model provides
lower opportunities for the effective implementation of innovations (COAA 2018). In contrast, the
orientation on two decision-making actors in the EPCM contract model can serve as a basis for

more effective and productive development of innovations in the process of project realisation. The
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third principle of project management for value maximisation highlights the need to ensure the
flexibility of decision-making to provide changes at a reasonable cost. From this perspective, the
benefits of the EPCM model of contracting are obvious, since the EPC model offers limited
opportunities for contractors’ flexibility in decision-making (Han et al. 2012). In addition, the
orientation on fixed parameters of budget costs and time schedule also reduces opportunities for
contractors to manoeuvre in the conditions of a changing environment. In this light, the EPCM
contract model provides more opportunities for contractors to use a flexible management format
and adapt the decisions to the needs of the moment. At the same time, it is important to control the
contractors’ actions to avoid the misuse of their status for personal benefit instead of the
maximisation of project value. Under these circumstances, the principle of adequate rewarding for
better performance should be considered as a basis for the promotion of best management practices

as a means of project value maximisation.

The principle of adequate definition of the budget and schedule for a project implies that the
maximisation of project value can be reached only in the conditions of correct and clear
understanding of the project scope and the main characteristic of the project realisation procedure
(COAA 2018). Considering this fact, it is important to determine the optimal balance between the
needs of adaptation to the market conditions and the strict definition of contract terms. From this
perspective, the EPCM contract model seems to be a more reliable alternative compared to the EPC
format. The final principles of project value maximisation require the project owner to orient
towards the best contractors with adequate skills and competencies, and to adopt the contracting
strategy pertinent to the project conditions. Both principles were discussed in detail in the previous

section of the study. It is important to state that both the EPC and EPCM models of contracting can
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be adapted for the realisation of these principles (COAA 2018). Overall, it is necessary to consider
and analyse the recent findings in the sphere of the definition of means of project value
maximisation to understand the relevance of the idea about the optimal nature of the EPCM

contract model for this objective.

2.7.3. Recent changes in value in EPCM

The recent changes concerning the role of the EPCM contract model for the maximisation of project
value took place in the sphere of the perception of different motivation models for contractors that
allow project owners to maximise project value in the process of its realisation. The principle of
provision of adequate reward was considered to be one of the main sources of project value
maximisation in the prior discussion. From this perspective, the research by PwC (2016b)
contributed to the definition of the optimal practices in the context of the EPCM contract model
that can be applied to guarantee the maximisation of project value. Among the specific
recommendations in the sphere of contractors’ motivation, the main recommendation of the study
was related to the definition of optimal connections between the project objectives and the reward
format for the EPCM contractor. In this context, the particular reward should be provided in such
a way as to motivate the EPCM contractors to operate in a way that will maximise effectiveness
with regard to the project objective fulfilment. For example, if the aim of the project owner is to
provide the final result based on the specific time schedule requirements, the value of the reward
for the EPCM contractor should depend on his/her ability to satisfy this demand (PwC 2016b).
Altogether, the presented study offered a flexible model of the contractor’s motivation and
encouragement. This approach can be considered as a reliable basis for the successful maximisation

of project value in the context of the EPCM contract model. The discussion of the associated risks
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of the EPCM contract demonstrated potential weaknesses of this approach (Salah and Moselhi

2016), though the expected positive outcomes were found to be much more significant.

2.7.4. Current views on value in EPCM

The discussion of the prior findings in the context of project value maximisation has shown the
role of the set of key principles that have to be followed by the project manager to maximise project
value. The basic principles that were mentioned earlier in this section remain relevant, and no
significant changes regarding their specification or removal have been introduced by researchers
(Salah and Moselhi 2016). As a result, it is possible to conclude that the successful realisation of
the stated principles should be considered as a basis for the maximisation of project value.
Moreover, the specific recommendations regarding the realisation of specific principles have
recently been developed by scientists in support of effective practical performance (PwC 2016b).
The results of the prior research demonstrate the effectiveness of the EPCM model of contracting
for the maximisation of project value and the benefits for the project owners. Yet, the attainment
of the desired result requires the improvement of the existing EPCM contract model and the

development of best principles in the sphere of contracting management.

2.7.5. Emerging theories

Concerning the assessment of the recent theories related to the evaluation of the factors of project
value maximisation, the same theory of organisation that was mentioned in the previous section of
the literature review should be applied. This theory aimed at an analysis of the best practices that
have to be applied for the development of a reliable contracting model for the realisation of

construction projects (Turner and Simister 2001). The results of the performed analysis have
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demonstrated the significant role of effective contracting strategy development for the
maximisation of project value. Similar to the positive impact of the theory of organisation on
guaranteeing the success of a project, its findings can be applied for the maximisation of project

value.

The discussion of the emerging theories related to the study of the EPCM model should be based
on the findings of the relevant academic studies. The research by Wembe (2015) provided a
detailed discussion of the EPCM contracting model’s role in the context of contemporary
stakeholder theory. The scholar analysed the impact of EPCM contracting model utilisation for the
satisfaction of different stakeholder groups’ needs. Such an approach to the analysis of the problem
shows opportunities for EPCM contracting model utilisation as an instrument for addressing
multiple stakeholders’ needs and satisfaction (Wembe 2015). The further study of this aspect of
EPCM contracting model practice could contribute to the provision of recommendations in the

aspect of the model’s optimisation to perfectly fit the needs of different stakeholder groups.

An interesting approach to the development of the contracting models in the context of emerging
theories was demonstrated in a study by Eikeland and Nilsen (2016). This research integrated the
following theories to determine the impact of the geographic location of a business on the choice
of the contracting model: theory of local content and emergency of growth poles theory (Eikeland
and Nilsen 2016, p.13). The findings of the study demonstrated that the local environmental context
could impact the efficiency and productivity of specific contracting models’ utilisation. Differences
in the realisation of the contracting models were mainly explained by the influence of the local

cultural environment and legal norms (Eikeland et al. 2010; Nilsen et al. 2013). From this
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perspective, the emerging theory demonstrated that the utility of the specific contracting models

should be assessed based on the discussion of the local environmental conditions.

Concerning the objective of the current study, the application of the emerging theory demonstrated
the significance of research for theory and practice. The analysis of the application of the EPCM
contracting model in the energy sector of Abu Dhabi should contribute to the understanding of the
local environmental conditions that increase or reduce the influence of this specific contracting
model on the realisation of large construction projects. At the same time, the provisions of the
emerging theory argue that similar EPCM contracting practices might not lead to similar outcomes
in other conditions. Another important contribution to the emerging theory of EPCM contracting
model development was made in the study by Yang et al. (2020). This study aimed to apply the
cup-of-water theory in its perception of IT technologies’ role for future business development to
assess the role of blockchain for the implementation of complex construction projects. Yang et al.
(2020) analysed the case of blockchain technology application in large construction projects based
on the EPCM contracting model. The findings of the analysis demonstrated the utility of blockchain
contracting technology for flexible solutions development and increase of project owner’s control
over the project flow (Institution of Civil Engineers 2019; Koulouri-Fyrigou 2019). The findings
of the cup-of-water theory study about the EPCM contracting model development can inform
researchers and practitioners about the available opportunities for future improvement of EPCM
model efficiency. The assessment of the emerging theories in the sphere of EPCM contracting
model application led to the definition of opportunities for significant development of this sphere
in the future. Based on the recent findings in the sphere of theory, managers can determine

directions for future development of EPCM contracting practice.
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2.7.6. Guidelines for value maximisation in EPCM

The discussion of the key principles of project value maximisation for the owners has demonstrated
the need for the development of a flexible and adaptive approach to the project management model.
The effective distribution of responsibility and risks among project stakeholders are required to
guarantee the attainment of the best result and maximisation of project value (Too and Weaver
2014). With regard to the stated argument, the development of the EPCM contract model seems to
be the most reliable decision among the contract formats that are discussed in the presented
research. However, the maximisation of project value using the EPCM contract model requires the
resolution of the challenges that were defined earlier in the previous sections. First, it is important
to develop an effective strategy for the distribution of risks among the contractors in a construction
project. This principle is considered as one of the most important in the process of project value
maximisation. In this way, the EPCM model of contracting provides opportunities for flexible
distribution of risks and responsibilities among project participants. Additionally, it contributes to
the flexible development of strategic solutions. It is necessary to optimise the existing format of
contract development to maximise the project value created with the application of the EPCM
contract model. The question about distribution of risks among stakeholders should be considered

as one of the most important for practice.

Furthermore, the future development of the EPCM contract model should be connected with the
development of an effective means of rewards definition and assessment of the prospective
contractors in the process of their selection for the purpose of project realisation. The issue of the
criteria for the evaluation of the prospective contractors was discussed in a previous section of the

literature review (PwC 2016b). It was important to show that the results of the analysis of the
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principles of project value maximisation led the researcher to the same findings as for the
consideration of success factors in the process of project realisation. As a result, the main priorities
of future development of the EPCM contracting model for the implementation of megaprojects in

the sphere of construction have been identified.

2.8. Key research problems identified from the literature reviewed

The performed literature review has allowed the researcher to gain a better understanding of the
following issues: the nature and role of the oil and gas industry in the Abu Dhabi Emirate, the
nature and differences between the EPCM and EPC contract formats in the realisation of the
construction projects, and the perspectives of the application of EPCM contracts as a means of
successful project realisation and maximisation of project value. With regard to the perspectives of
the oil and gas industry in the Abu Dhabi Emirate, the results of the analysis have demonstrated
the key role of this economic sector in the region despite the recent changes in the structure of the
regional economy. The development of the oil and gas sector is also considered to be one of the
key priorities for the future economic development of the area, and the existing policies are oriented
at the increase of the productivity of personnel performance and realisation of the prospective
construction projects aimed at the increase of oil and gas production volumes in the Abu Dhabi
Emirate (US-UAE Business Council 2019). The current economic, political, and social situation in
Abu Dhabi can serve as strong support to the initiatives in this sphere, and it is sensible to expect
the growth of the oil and gas industry in the region in the nearest future.

In these conditions, the realisation of the prospective construction projects in the oil and gas sector
of Abu Dhabi will definitely require the application of innovative solutions, especially in the sphere

of contracting strategy development. The present study will assess the role and functions of the
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EPC and EPCM contracting models as key approaches to the organisation of construction project
management (Han et al. 2012). The outcomes of the research will show the strong and weak sides
of each model of contracting strategy realisation. At the same time, the prior studies did not answer
the question about the most promising model of contracting strategy for the development of the oil
and gas sector. The current study will contribute to the development of the answer to this question.
Finally, the results of the study have identified the role of the EPCM contract model for the
successful realisation of projects and maximisation of project value for the owner. In the process
of the literature review, the key challenges in the sphere of the EPCM model application have been
identified together with the required improvements for the future (Han et al. 2012). In this way, the
present study has stated an issue regarding the search for the optimal strategy for the future
development of the EPCM contracting format. The research will contribute to the identification of
the most promising solutions for the improvement of the effectiveness of the EPCM contracting
model as a potential basis for the realisation of strategic initiatives in Abu Dhabi’s oil and gas
sector. Without the resolution of this issue, there is a question about whether the existing format of
the EPCM contracts can provide the best opportunities for the effective realisation of the mentioned

projects or not.

On the basis of the key findings of the literature review, it was possible for the researcher to identify
the importance of the factor of contract type selection for the aims of successful project realisation
in the UAE oil and gas industry. The discussion of the relevant projects that are currently
implemented in the UAE oil and gas industry and the future perspectives in this sphere
demonstrated the fact that the further development of the sphere of knowledge about practical

application of different contract types would be required for successful development of the chosen
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industry. From this perspective, the present research oriented on the discussion of the research
problem of analysis and comparison of different contracting models’ application for the aims of
project development in the UAE oil and gas industry. First, it will be important to identify the
theoretical and practical differences between the EPC and EPCM contracting models and define
the specific characteristics of both contracting styles that can be found useful in the UAE oil and
gas sector. Second, it will be important to focus more attention on the discussion of the perspectives
of EPCM contracting model application in the conditions of the UAE oil and gas sector, and
presentation of associated opportunities and benefits. The results of the study analysis should
provide the researcher with information about the role of the EPCM contracting model for
increasing cost-effectiveness and reducing contractual risks for constructing projects in the oil and
gas sector. As a final result of the research, the EPCM guidelines should be developed to support
the management and practitioners of the UAE oil and gas sector construction projects to guarantee

the improvement of final results and minimisation of associated risks.

2.9. Chapter summary

The examined literature provides a reliable basis for an understanding of the current state of the oil
and gas industry in the Abu Dhabi Emirate of the UAE, complex understanding of the nature of
and differences between various formats of contracting strategies for the realisation of construction
projects, namely EPC and EPCM, and defines the required improvements to the format of the
EPCM contracts to guarantee the successful realisation of construction project objectives and
maximisation of project value. Altogether, the findings of the literature review are significant for
understanding the current situation in the sphere of contracting strategy development for successful

realisation of strategic initiatives in the oil and gas sector of Abu Dhabi and contribute to the
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definition of future opportunities for the optimisation of the EPCM contract format as a basis for

the strategic development of the industry.

In the sphere of oil and gas industry development in the Abu Dhabi Emirate, the results of the
performed analysis have allowed the researcher to define the strategic role of this sector in the
regional economy, and significant opportunities related to its development in the future. From this
perspective, it is sensible to expect the active creation of new projects in this industry in the nearest
future. To come up with the best solutions for the effective realisation of such projects, different
contracting strategies have been discussed. The analysis of the EPC and EPCM contract models
has made it possible for the researcher to determine the key parameters and differences between
them. According to the literature review findings, the main benefit of the EPC model for the project
owner is that it allows him/her to avoid any responsibility for and risk associated with the success
of the project and maximise its value. At the same time, it has been found out that the EPC contract
model reduces the flexibility of decision-making and actually removes the project owner from the

sphere of project management.

Compared to this, the analysis of the EPCM contract format has demonstrated its attractive nature
from the perspective of the flexibility of decision-making and engagement of the project owner in
project management. In addition, the assessment of the existing barriers for project success and
maximisation of project value has resulted in the definition of the importance of further
improvements in the sphere of contracting strategy development and the organisation of
cooperation with the selected EPCM contractors. The current situation is far from optimal, and

further improvements in the EPCM contract model are required to guarantee successful realisation
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of strategic objectives of projects in the oil and gas sector of the Abu Dhabi Emirate. This will help
to maximise project utility and mitigate the negative impact of existing risks. The results of the

literature review have formed a reliable basis for further discussion and resolution of the stated

issues.
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CHAPTER THREE: PROPOSED CONCEPTUAL FRAMEWORK

3.0. Definition of the research problem

The development of a modern economy is related to the successful implementation of strategic
heavy engineering construction projects, which pursue the objective of developing production and
service facilities for business stakeholders. This argument is especially relevant for the oil and gas
industry, where the success of heavy engineering construction projects is expected to contribute to
the development of new production and distribution facilities for energy resources. The presented
research analyses the effectiveness and efficiency of different models of construction project

management in the UAE oil and gas sector.

From the historical perspective, the structure of the UAE economy is characterised by the high
importance of the oil and gas sector for the economic development of the state (US-UAE Business
Council 2019). The same position is relevant for the Abu Dhabi Emirate since the oil and gas sector
plays the role of a significant source of income from exports for the regional economy (US-UAE
Business Council 2019). Despite the effective diversification of the economic structure of the UAE
and Abu Dhabi Emirate, the oil and gas sector remain an important source of income and the sphere
of realisation of important strategic construction projects. Among the heavy engineering
construction projects that were successfully developed in the UAE and the Abu Dhabi region for
the oil and gas sector, the following can be mentioned: Integrated Gas Development Project, Shah
Gas Development Project, Sahil-Asab-Shah Full Field Development Project, and Upper Zakum

Full Field Development Project (ADNOC 2013). At the same time, the Bu Haseer Oil and Gas
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Field Initiative is one of the important future projects of ADNOC (2013), which should be

implemented to guarantee effective development of the oil and gas sector in Abu Dhabi.

On the basis of the presentation of the importance of oil and gas sector in the structure of the UAE
economy and the discussion of previous and future projects, the researcher concludes that there is
a need to find an effective instrument for project management that can be applied to the existing
and future initiatives in the sector. While the mentioned projects have a serious economic, social
and environmental impact, it is important to organise them so as to minimise potential challenges,
issues and risks for all the engaged stakeholders. The presented study aims to examine the existing
alternatives in the field of project management objectives realisation and provide the stakeholders
in the oil and gas sector of the Abu Dhabi Emirate with detailed recommendations and insights into

the optimal project management procedures that can be applied in practice.

In the context of the stated research aim, the researcher examined two different models of project
management that are currently applied in the oil and gas sector of the UAE, namely the engineering,
procurement and construction (EPC) model (PwC 2016a) and the engineering, procurement and
construction management (EPCM) model (Oosterhof, 2018). A specific feature of the latter is that
it allows the project owner to identify the external party which will be responsible for all elements
of the construction project and avoid the risk of mistakes caused by ineffective project management
(PwC 2016b). As for the EPC contract model, this format of project management provides project
owners with a higher level of involvement in the decision-making process at different phases of
the project (DLA Piper 2018). In the process of the literature review, the researcher identified the

specific advantages and limitations of each project management model applied to the UAE oil and
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gas sector. In these conditions, it is important to determine the preferable contract model that should

be applied for the aims of project management in the UAE oil and gas sector.

In the context of the stated research problem, the study aims to present findings characterised by
novelty from both practical and theoretical perspectives. From the theoretical perspective, the
objective of the research study is to challenge the existing value and contracting strategy theories
to assess their relevance and reliability in the conditions of the UAE oil and gas sector. The results
of the study are expected to help in the modification and enhancement of the value and contracting
strategy theories for their effective application in the UAE oil and gas sector. It is also important
to identify the theoretical and practical differences between the EPC and EPCM contracting models
and define the effectiveness and reliability of each chosen format for the conditions of projects in
the UAE oil and gas sector. As for the practical perspective of the study, the research study aims
to develop and propose guidelines for the effective application of the EPCM contract format in
construction projects in the UAE oil and gas sector. The results of the study are intended to
contribute to the maximisation of benefits and minimisation of the risks and challenges associated
with project management for the senior management in the Abu Dhabi oil and gas sector who
decide to use the provided EPCM contract guidelines (Olayinka 2016). In addition, the findings of
this study are intended to contribute to the improvement of the quality of project management in

the UAE oil and gas sector using the EPCM contracting model format.

3.1. Theoretical coherence
The resolution of the research problem regarding the development of reliable guidelines for the

application of the EPCM contract model in the conditions of the UAE oil and gas sector should be
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based on a clear definition of the theoretical perspectives that effectively integrate and contribute
to the realisation of the research objectives and resolution of the research problem. In the context
of the presented study, the researcher focuses on the analysis and integration of theories and
theoretical perspectives that can be considered as correlating with the practical field of project
management. In this way, several important theoretical perspectives are identified by the researcher
as appropriate for integration into the research. This is important to show the existing coherence

between the chosen theoretical perspectives and the research problem stated in the previous section.

The first theoretical perspective that is chosen as appropriate for the aims of research is the complex
system theory (CST). CST was created as a theoretical instrument for the planning and realisation
of complex projects and effective organisation of project management functions. From the
perspective of its initial functions, this theoretical perspective can be considered as coherent with
the chosen research problem. According to the main ideas of CST, a complex construction project
should be considered as a complex system, or a system-of-systems (Zhu 2016, p.7). As a result, the
analysis of complex projects should be based on the discussion of the study object not as a
monolithic system but as a complex of systems characterised by the parameters of dynamics and
interdependence (Zhu and Mostafavi 2014). The complex system theory should also be considered
as one of the most reliable theoretical approaches to the explanation of the nature of new value
generation in the process of project management. According to Zhu (2016), the products of project
management should be considered as emergent properties. This is a broad definition that serves to
describe any form of new value generated as a result of interaction between the elements of a
complex system and the environment. In the context of CST, emergent properties also function and

pursue objectives that cannot be accomplished by each of the components of the complex system
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as individual objects. According to such a vision of project management activity, the role of the
project manager should be connected with the maximum development of the emergent properties
of the system as a result of its modernisation and improvement in the project (Ventroux et al. 2017).
As a result, the presented study should apply the concept of emergent properties for an assessment
of the effectiveness and reliability of different contracting models from the perspective of their
usage for the maximisation of emergent properties of project owners and other construction project

stakeholders.

Among a wide range of emergent properties of the complex system that might be assessed in the
context of the presented study, the researcher defines a specific role of the resilience parameter as
a key indicator of project management effectiveness. Its application as a parameter of the
conceptual model of the study is expected to contribute to the reliability and productivity of project
management outcomes assessment. In this way, resilience as a property is the result of
interconnection between separate elements of a complex system, none of which can be perceived
as an independent object (Zhu 2016, p.8). The concept of resilience describes the ability of a
complex system to effectively deal with any types of risks in its operations, overcome them and
return to a balanced performance in the shortest period of time (Linnenluecke 2017). According to
this definition, resilience is not common for the assessment of an organisation’s performance under
conditions of business-as-usual. It is expected to describe the effectiveness of organisational
performance in extraordinary and risky conditions when the environment poses significant

challenges to the system.
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The application of the resilience parameter to the assessment of the effectiveness of project
management can be observed from the perspective of comparison of the impact of risk and
resilience management procedures. In the context of the risk management paradigm, which is
traditionally applied in the sphere of project management, the objective of project management is
to identify the potential risks and provide effective reactions to them in the future on the basis of
improvement of the complex system’s characteristics (Aven 2016). By comparison, orientation on
the resilience parameter for an assessment of the project management results’ effectiveness allows
the project management to adapt a complex system not only to expected but also to unexpected
risks and challenges, improving the sustainability level of the complex system (Bosetti et al., 2016).
As aresult, the presented study will utilise the resilience parameter for the assessment of the project
management quality and the development of guidelines that can potentially minimise risks and

maximise benefits for organisations in the oil and gas sector of the UAE.

In addition to the complex system theory, the agency theory and the transaction costs economy
(TCE) theory are applied for the assessment of risks and potential challenges in the process of
construction project realisation. These theories will be applied for the analysis of the existing risks
and sources of problems for project owners when entering into contracting relations with the
external providers of services and goods for the construction project (Sanderson et al. 2015). The
results of the theoretical background analysis demonstrated that, in both EPC and EPCM
contracting models, external contractors perform a significant role in the process of construction
project realisation (PWC, 2016). The agency and TCE theories are applied for the analysis of
situations when the business or project owner is required to delegate a part of the responsibility for

the successful realisation of the project to an external contractor. Both theories hold that the
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independent contractor in the project management procedure demonstrates different elements of
opportunistic behaviour oriented on the maximisation of their benefit instead of the benefit of the
project owner and other project stakeholders (You et al. 2018). In these conditions, the objective
of the contracting strategy realisation for the project owner is to minimise the risk of opportunistic
behaviour from the contractor’s side (Aminian et al. 2018). In the context of both agency and TCE
theories, independent contractors mainly act in their own interests and are likely to neglect the

interests of the project owners.

The discussion of the opportunities for the effective development of contracting strategies in the
context of the agency and TCE theory is based on the analysis of the issue of actor rationality in
the contracting relations. According to the agency theory, both project owners and contractors are
completely rational in their decision-making and capable of developing a reliable contracting
strategy for the maximisation of mutual benefits prior to the beginning of the project (Sanderson et
al. 2015). In contrast, the TCE theory holds that the effective development of the contracting
strategy at the beginning of the project is impossible due to the influence of two parameters —
information asymmetry and cognitive capacity of the project owner (Sanderson et al. 2015). In this
way, the project owner cannot develop a contracting model that would maximise benefits and
minimise risks at the initial phase of project management mainly due to their cognitive capacity
limitations. As a result, they cannot predict all potential outcomes of cooperation with the
contractor during the project in the absence of important information in the decision-making
process due to information asymmetry (Bergh et al. 2018). As can be seen, the two theories
seriously differ in their perception of the challenges related to the practice of contracting strategy

development.
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In this way, it is important to compare the theoretical approaches of both theories to the issue of
contracting strategy development to effectively integrate this knowledge into the conceptual model
of the research. According to the agency theory, since both parties are initially rational in their
decision-making, the application of the contractual mechanism is an appropriate and sufficient
basis for the effective mitigation of project management risks for project owners (Sanderson et al.
2015). In contrast, the TCE theory suggests that, due to the information asymmetry and cognitive
capacity limitations of the project owners, the initial contracting terms cannot be considered as a
reliable basis for the effective mitigation of the project owners’ risks and prevention of contractors’
opportunistic behaviour. As a result, the contract developed in the initial phase of a project can
contain serious gaps and weaknesses, which will be used by the contractor for their benefit and
incur losses for the project owner. To avoid this risk, project owners should define the conditions
for the application of extra-contractual mechanisms to prevent contractors' opportunistic behaviour
(Sanderson et al. 2015). Such mechanisms can include financial penalties and punishments for

contractors in the case of failure to meet the terms of the contract.

This approach was found to be effective in the conditions of the contracting model’s application
for goods development. The central problem related to the adequate contracting management of
goods development (mainly IT products) is that the outcomes of the contractor’s work can be
assessed only after the final result has been delivered for a long period of time (Sanderson et al.
2015). As a result, the project owner cannot assess the quality of the contractor’s work during or
directly after project realisation. In these conditions, extra-contractual mechanisms of contracting

strategy development can become a useful tool for project owner’s risk mitigation (Kapsali et al.
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2019). These findings should be effectively applied in the process of the conceptual model

development for the presented study.

As a result of the analysis of the agency and TCE theories in application to the chosen research
problem, the researcher identifies the importance of paying specific attention to the procedure of
contracting strategy development on the basis of the specific contracting model and effective
integration of extra-contractual mechanisms for the mitigation of project owner’s challenges. In
this way, the parameter of the inclusion of extra-contractual mechanisms into the final contracting
strategy is considered an important element integrated into the list of independent variables of the

conceptual model of the study.

The final theoretical concept that the researcher finds useful for assessment is the relational contract
theory. This theoretical concept is in some way related to the agency and the TCE theories, in
which the customer also integrates into the conceptual framework of the study. The main idea of
the relational contract theory is that an organisation’s contracting strategy cannot consider all the
potential challenges and risks to be solved in the context of the project. Therefore, the relationship
between the contractor and the project owner is considered as a valuable resource in the process of
successful project realisation (Diathesopoulos 2010). In these conditions, the objective of the
contracting strategy is to include other forms of control over the project outcomes for the project
owner to mitigate their risks. One form of risk mitigation that was discussed earlier is the
application of extra-contractual mechanisms. At the same time, the relational contract theory states
that project owners can impact the behaviour of the contractors to minimise challenges and avoid

risks in the form of relational and reputational losses in case of opportunistic behaviour by the
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contractors (Mouzas and Blois 2008). In this way, the effectiveness of the contracting model
applied by the project owner should be assessed on the basis of discussion of the existing
opportunities for the generation of reputational and relational losses and risks for the contractor in
the case of improper realisation of their contract responsibilities and poor-quality project

management.

3.2. Research strategy and conceptual framework

The results of the analysis of the chosen theoretical perspectives and their connection with the
researcher’s chosen problem facilitate the process of research strategy definition and development.
In this way, the research strategy of the study is oriented on the analysis of the requirements to the
contracting model that will allow the project owner to reach the highest level of efficiency in the
cost benefits of the project management procedure. The specific requirements for the improvement
of the EPCM contracting model to maximise the benefits of the project owners and other
construction project stakeholders should be defined in the process of the study. According to these
requirements for the research strategy and the identified theoretical concepts that should be
included in the research procedure, the research strategy of the study is based on the quantitative
research design and the questionnaire format of data collection attached in Appendix 1. The most
important element of the research strategy, which should be coherent with the conceptual model of
the study, is related to the integration of the chosen theoretical concepts into the questionnaire
format for the researcher to identify the advantages and limitations of the EPCM contracting model
application from the position of maximisation of costs benefits for the project owners and

minimisation of associated risks.

118



In this way, the first theoretical concept that is integrated into the questionnaire format of the
research strategy is the concept of resilience in project management. According to the results of
the theoretical concept discussion in Chapter two, the realisation of a high level of project resilience
should minimise future risks for the complex system in case of emergencies and unexpected
situations. Minimisation of risks is also associated with the reduction of potential additional costs
required for the project owners to overcome the negative impact of these risks. From such a
perspective, the parameter of resilience should be considered as a basis for the assessment of the
potential project outcomes if the project owner aims to apply the EPCM contracting model. In the
context of the research strategy, it is important for the researcher to determine whether the existing
format of the EPCM contracts can be applied to maximise the resilience level for the project
outcomes, and the existing or improved EPCM contracting model should be integrated into the

final EPCM guidelines for the management in the UAE oil and gas industry.

Another parameter that the research study will integrate into the research strategy is the level of
extra-contractual mechanisms and relational mechanisms integration into the EPCM contracting
model. In this way, it is important to establish whether the current EPCM contracting model
practices in the Abu Dhabi oil and gas sector provide adequate opportunities for the application of
the extra-contractual mechanisms and relational tools of control over the risks of contractors’
opportunistic behaviour. It will also be important for the research study to establish whether the
EPCM contracting model in the chosen industry and organisations contributes to the mitigation of
the risks of opportunistic behaviour from the contractors. Without the analysis of this question, the
final EPCM contracting model guidelines will lack relevance and reliability in the context of the

chosen research problem. The research study aims to provide comprehensive recommendations for
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the application of the extra-contractual mechanisms and relational tools of control over contractors'

behaviour during the project realisation procedures and after the end of the project.

In the context of the resolution of the issue of extra-contractual mechanisms application in the Abu
Dhabi oil and gas sector, it is also important for the researcher to assess the current level of
information asymmetry and cognitive capacity of the project owners and other stakeholders
engaged in the process of cooperation with the contractors. The objective of this element of the
research strategy will be to gain a better understanding of the current situation in the sphere of the
effectiveness of cognitive capacity utilisation and the level of information asymmetry common for
project owners in the Abu Dhabi oil and gas sector. While the problems of information asymmetry
and cognitive capacity limits can serve as a source of serious challenges in the process of
contracting strategy development for the project owners, the objective of the research study is to
identify the level of relevance of these issues, present relevant solutions to the project owners in
the Abu Dhabi oil and gas sector and integrate the most effective solutions to these issues into the

EPCM contracting model guidelines.

The research strategy of the study focuses on the collection and analysis of information from the
Abu Dhabi oil and gas sector. In this way, the companies and employees operating in this sphere
will be considered as a single source of information for the aim of the study. The study object is
EPCM contracting model characteristics, which are defined as the characteristics of participants
that should be engaged by and attracted to the study procedure. Target participants should obtain
sufficient knowledge and experience in the field of the practice of EPCM contract application in

the Abu Dhabi oil and gas sector. The data collection procedure will include the development of a
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questionnaire on the Likert scale and the distribution of this questionnaire among project
practitioners in the Abu Dhabi oil and gas sector. The orientation on this format of data collection
is expected to contribute to the collection of the most relevant and reliable information about the

key parameters of the cognitive study model for the aims of the research.

Prior to the organisation of the mentioned data collection procedure, the researcher will conduct a
small-scale preliminary pilot study to assess the feasibility, duration and the number of
questionnaires required. In this way, the results of the pilot study should help the researcher define
the limitations of the chosen survey format and the needs for its improvement. The final
questionnaire format is the basis of the data collection procedure for the researcher to apply in
cooperation with the representatives of the Abu Dhabi oil and gas sector. The procedure of data
analysis applied in the study includes utilisation of the SPSS statistical software instrument and
orientation on the regression technique to identify the impact of the chosen variables in the
conceptual model. On the basis of the results of regresion analysis, the researcher gains useful
insight and develops recommendations in the form of guidelines for the optimisation of the practice
of EPCM contracting model application in the Abu Dhabi oil and gas sector. The SPSS mechanism

is applied for the validation and verification of data and strategies, which are the result of the study.

3.3. Proposed conceptual framework

Based on discussion of the theoretical framework and specific theoretical concepts that can be
included in the final conceptual framework, the final conceptual framework of the study is
presented in Figure 5. In this context, it is important to consider the independent and dependent

variables as the most important elements that define the potential outcomes of the research. The
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choice of the independent variables affects the potential opportunities for the production of useful
insights and recommendations in the context of the EPCM contracting model guidelines as the
main product of the study. In this way, the researcher selects parameters that are considered the
most useful for the improvement of the EPCM contracting model. Independent variables of the
study include project bidding and contracting parameters, project information and management
process, project legal and regulatory guidelines, project technical specifications, extra-contractual
mechanisms, and the resilience parameter. Project bidding and contracting parameters are the
elements of the conceptual model that are selected to assess the quality of the contracting
procedures currently applied in negotiations in the Abu Dhabi oil and gas sector. The parameter of
the project information and management process is applied to characterise the quality of project
management procedures applied in the Abu Dhabi oil and gas sector. At the same time, this
parameter characterises the variables of information asymmetry and cognitive capacity limitations,
which are considered useful theoretical concepts. In the process of assessment of this parameter,
the researcher aims to identify the level of cognitive capacity common for organisations in the Abu
Dhabi oil and gas sector and the level of relevance of the information asymmetry issue in the chosen

industry.

The project legal and regulatory parameters are applied for the assessment of the legal procedures
and instruments applied in the process of contracting strategy development in the Abu Dhabi oil
and gas sector. From the perspective of this parameter, it is important to understand whether the
current legal procedures of contracting strategy development in the Abu Dhabi oil and gas sector
provide a reliable basis for the minimisation of the risk of contractors’ opportunistic behaviour. In

the context of this study question, extra-contractual mechanisms of the contracting model in the
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Abu Dhabi oil and gas sector are also considered in the conceptual framework. The final parameters
of the conceptual model are the project technical specifications and resilience. From this
perspective, the presented research estimates the role of the resilience parameter in the definition
of technical specifications and requirements for the project. It is important to understand whether
the management in the Abu Dhabi oil and gas sector pays proper attention to the parameter of
resilience in the planning of heavy engineering construction projects. The main dependent variable
of the study is the value of the contracting model application for the Abu Dhabi oil and gas sector.
The main indicator of the generated value is the cost-benefit level. On the basis of the study

findings, specific recommendations and guidelines will be provided.

To explain the key variables of the conceptual framework in more detail, the key definitions were

provided in Table 1.
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Figure 5: Proposed Conceptual Framework

Source: Author
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Table 1 : Definitions of the Key Variables

Term

Definition

Citation

Project bidding and
contracting

A process of project proposal submission by
the contractor to the client to conduct or
manage a specific project

Prajapati et al.
(2015)

Project information and
management process

Application of specific methods, skills,
knowledge and experience to reach project
realization criteria under the previously
identified set of terms using the available
information

Whyte and Levitt
(2011)

Project management team’s performance in

of project management activities

Project legal and adherence to the existing laws, regulations Akhigbe et al.
regulatory guidelines and guidelines relevant to the industry and (2016)
business processes
A set of requirements to the technical
Project technical characteristics and capabilities of the Akhigbe et al.
specifications product that shall be created as an outcome | (2016)

Extra-contractual
mechanisms

A set of methods applied by project owners
to manage relations with the contractors in
the way leading to successful project
implementation, excluding the contractual
management methods

Balaji and Brown
(2010)

Resilience parameters

A set of parameters describing the project
management team’s capability of adopting
to challenging and difficult conditions in the
process of the project outcomes’ realization

Southwick et al.
(2014)

Value creation and
benefit from a contract
perspective

The realization of the expected project
outcomes specified in the contract.
Contracting sides determine the value they
expect to achieve in the end of cooperation
process.

Akhigbe et al.
(2016)

3.4. Chapter summary

The presented chapter discussed the theoretical and conceptual framework of the study, which can
be considered as the basis for the research planning procedure. First, the theoretical framework of
the study was summarised. In the context of the research, scholars oriented on the discussion of the

following theories were appraised: complex system theory (CST), agency theory, the transaction
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costs economy (TCE) theory, and relational contract theory. Each of these theoretical concepts
contributed to the definition of the final image of the study. The research methodology of the study
was also considered, and the researcher presented the idea of orientation on the quantitative
research methodology in order to realise the study objectives. Finally, the conceptual framework
of the study was formulated. The proposed framework compromises the following variables:
project bidding and contracting, project information and management process, project legal and
regulatory guidelines, project technical specifications, extra-contractual mechanisms, and
resilience parameter. The main dependent variables of the study are the value creation and benefit
from the contract perspective, leading to the creation of EPCM guidelines. The proposed method

for this study is examined in the next chapter.

126



CHAPTER FOUR: RESEARCH METHODOLOGY

4.0. Introduction

The overarching aim of the proposed study was to estimate the quality of the EPCM contracting
model in the Abu Dhabi oil and gas sector, identify the existing issues and limitations in the
contracting strategy development practice, and propose a set of guidelines that could be effectively
applied to improve the EPCM contracting model application practice in the Abu Dhabi oil and gas
sector. According to the defined objectives of the study, the research methodology included the
quantitative research design and application of the questionnaire format of data collection. For the
aim of data collection, project practitioners in the Abu Dhabi oil and gas sector were selected as
study participants. The data analysis procedure was based on the application of the SPSS statistical
software platform and the regression method of analysis of impact between the chosen statistical

parameters.

4.1. Research background

As stated in the previous section, the objective of the presented study was to assess the utility and
effectiveness of different contract management models applied in relation to the oil and gas sector
construction projects in the UAE. For the purpose of analysis, two key construction models were
selected — the engineering, procurement and construction management (EPCM) and the
engineering, procurement and construction (EPC) contracts. In the conditions of the rising
importance of the successful realisation of construction projects for successful competition in the
global oil and gas industry, it was important to provide a reliable and science-based position about

the advantages of the specific heavy engineering construction management model in relation to the
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needs of target organisations. In the previous part of the study, the specific characteristics of the
oil and gas industry in the UAE, EPC and EPCM construction models were discussed. On the basis
of the performed analysis, it was possible to conclude that each of the contract management models
had its specific advantages and limitations. Since the results of the literature review and analysis
of the previous studies did not allow the researcher to solve the stated research problem, the
proposed research method was developed to satisfy the research objectives and improve the
researcher’s knowledge in the field of heavy engineering construction contract management

models.

4.2. Overview of the qualitative research method

The qualitative research methodology is grounded on the analysis of specific information that could
not be quantitatively formalised and was collected from a small sample of study participants.
Qualitative research methods allow the researcher to collect more detailed information about the
specific subjects of the study and could be considered as the optimal approach to the analysis of
narrow cases and problems engaging a limited number of objects. Qualitative research methods are
most usually applied to analyse the behaviour and attitudes of individual respondents (Busetto et
al. 2020). The following qualitative research methods are most usually applied: interviews, focus

groups, case study research, record keeping and observations.

The main advantage of the qualitative research method is that it provided the researcher with the
opportunity to collect data from the respondents about their personal opinions and perceptions
about the problem under study. At the same time, the serious limitation of qualitative research is

that it is mainly oriented on the collection of subjective data, giving limited opportunities for the
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development of objective findings from the research (Busetto et al. 2020). In addition to this, the
outcomes of qualitative study provide limited capabilities for generalisation of the study findings,

which does not allow the researcher or practitioner to apply them in different practical conditions.

Altogether, the presented limitations were considered as the main argument against the application
of qualitative research methods in this research. Orientation on the limited sample size was
considered as inappropriate for the development of reliable and generalised outcomes of the study.
Since the researcher aimed to develop insights and guidelines that could be applied in different
organisations and in the industry in general, a quantitative research design was considered to be

the optimal alternative.

Specific qualitative research methods that could be applied during the study included interviewing,
case study analysis, secondary research, focus groups and open-ended surveys. The application of
any of these methods would result in low opportunities for generalisation of the study findings.
Also, orientation on any of these approaches to data collection and analysis could lead to higher
risks of selection and subjective bias, which had to be minimised for the study outcomes.
Altogether, the researcher decided to avoid the application of qualitative research methods to

deliver reliable and generalised study findings on the issue of EPCM contracting model application.

4.3. Overview of the quantitative research method
The quantitative research method could be characterised as a systematic analysis of specific natural
or social phenomena in the format of the collection of quantifiable, numerical data and realisation

of statistical, mathematical and computational analysis of the collected data (Apuke 2017).
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Application of the quantitative research design is related to the collection, utilisation and analysis
of numerical data with the application of specific statistical analysis methods (Apuke 2017, p.41).
The main characteristic of the quantitative research method is that it mainly deals with numerical,
quantifiable data. At the same time, the quantitative research method contributes to the effective
generalisation of study results for a larger population, which is an important advantage in the aspect

of the analysis of mass social and natural events and objects.

The overview of the quantitative research method also included analysis of the key types of
quantitative research methods and the discussion of the key advantages and limitations of this
research design utilisation for the researcher. In regard to the key types of quantitative research
methods, the following ones can be mentioned: survey research, correlational analysis,
experimental research and causal-comparative research (Apuke 2017, p.43). The survey format of
the quantitative study refers to the development of the questionnaire form and collection of primary
information from the target population using this survey format. The research questionnaire is
attached in Appendix 1. In the next phase of the study, statistical methods of data analysis are
applied to the collected data. The correlational analysis method is applied to assess the existing
level of connection between separate variables using the method of statistical analysis. The
experimental method of quantitative study involves performing an experiment on the target
population or the target object, the collection of quantitative data about the key characteristics of
the experiment and its quantitative analysis. The causal-comparative analysis includes the

definition of the causes that led to the specific outcome for the object of the study.
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Altogether, the quantitative research method is characterised by a wide range of tools and
opportunities for the collection and analysis of the research data. Nevertheless, it was important to
consider the advantages and limitations of this research design prior to making the final decision
about the research method for the present study. The quantitative research method has the following
advantages: randomised character of the study sample, application of reliable and repeatable
information, opportunities for generalisation of the study findings, anonymous and remote
character of research, and the opportunity to apply the research data collection format to a larger
sample size (Almeida et al. 2017). Obviously, the application of the quantitative research method
was associated with substantial benefits for the researcher, making the research process simpler
and potentially more productive. At the same time, it is associated with specific limitations: lack
of opportunity to obtain additional details for specific questions, inability to control the quality of
the answers, and the cost factor in the quantitative study organisation (Rahman 2017). Altogether,
the quantitative research design gives no opportunity for the collection and analysis of qualitative
data from the participants or more details for specific questions in case of the researcher’s need.
Nevertheless, the problem of cost management in a quantitative study was effectively solved in

modern conditions using the instruments of new communication technologies.

4.4. Justification for using a quantitative research method

The selection of a quantitative research method was justified based on the discussion of the key
elements of the research strategy and the comparison of quantitative and qualitative research
methods. While the key characteristics of the quantitative research method have been presented
earlier in this chapter, the key characteristics of the qualitative research design should be

summarised. Compared to a quantitative study, the main objective of a qualitative study is to
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understand and interpret social interactions (Yousaf 2012). The target population of a qualitative
study is smaller compared to that of a quantitative study and is not randomly selected. Application
of a qualitative research design does not allow the researcher to assess specific variables. The
results of a qualitative study are quite subjective, and the data analysis procedure cannot be based
on numerical data and statistical analysis methods (Yousaf 2012). While the results of the study
are quite subjective, they are not effectively generalisable (Yousaf 2012). In these conditions,
application of a qualitative research method could cause specific practical issues, where no large

organisations or complex systems are assessed.

In the context of the present study, the objective was to assess the existing situation in the sphere
of EPCM contracting model application for large construction projects in the Abu Dhabi oil and
gas sector. The specifics of the research problem and the object of the study required the use of a
large sample size and give an opportunity for generalisation of the study outcomes. Analysis of the
situation existing in the sector required the researcher to focus on the position of a large number of
participants, leaving limited opportunities for the effective collection of qualitative data using the
instruments of qualitative research methods. In addition, the advantage of the quantitative research
method is that it serves the aims of description, explanation and prediction of the performance of
the studied object, while a qualitative study focuses on exploration, discovery and construction of
the study object (Yousaf 2012). In the context of the stated research problem and objectives,
application of a quantitative research method could be considered as a more effective and reliable

decision in terms of the potential study outcomes.
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4.5. Philosophical view of the research study

Prior to the development of the research strategy, the philosophical views of the researcher were
summarised. The importance of the philosophical views can be explained by the fact that the
procedure of research organisation and the development of implications are based on the
philosophy that is followed by the researcher. In this way, the philosophical views of the researcher
include the following elements: axiology, epistemology, ontology and phenomenology (Bryman
2016). The aspect of axiology served the purpose of presenting the values of the researcher during
the study. In the present study, the researcher holds the following values: generalisability of the
study findings; complex discussion of the stated research issue; inclusion of the widest range of
positions on the stated research problem; inclusion and diversity of the study sample; and practical
orientation of the study results and recommendations. The study procedure presents a complex and

detailed analysis of the research problem and provides a reliable basis for decision-making.

Epistemology describes the relation between the explorer and the object of the study. This aspect
of the study philosophy serves the objective of the definition of what is known to be true in the
research (Bryman and Bell 2003). For the present study, epistemology includes knowledge about
the existing theories and practices of contracting strategy development, relationship between the
contractors and project owners, and different aspects of opportunities and risks for project
management. The epistemology of the study includes the key findings from the analysis of

academic literature and relevant theories.

Ontology is an element of the researcher’s philosophy that constitutes the key characteristics of a

scientific fact that can be included in the research for the aims of analysis and results development
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(Bryman 2016). From this perspective, ontology is considered as a system of beliefs that constitutes
the key characteristics of the fact (Saunders et al. 2009). In the context of the study, the following
characteristics constitute a scientific fact: the statement of the study participant in the questionnaire
and statements in academic literature sources published in authorised academic journals. The
phenomenology of the study includes statements of the study participants that were based on their
experience of contracting strategy development and management (Bryman 2016). In this way, the
studied phenomena include any type of statement about the quality and characteristics of the
research problem in the studied organisations. From this perspective, the positions of the study

participants were assessed without their comparison with the external or physical reality.

4.6. Research approach

The final question that should be considered in this section of the research is the difference between
the inductive and deductive approaches in research organisation. The main characteristic of the
inductive approach to the study process is that the researcher moves from specific empirical
observations for the definition of the general theory, which is a basis of the scholarly knowledge.
As for the deductive approach, it supposes the movement of the researcher from the specified
theory to the definition of concrete empirical facts or arguments that should support the existing
knowledge or lead to the definition of new ideas in science (Woiceshyn and Daellenbach 2018). In
the case of the presented study, since the final theory that could be applied for understanding the
role of the EPCM contracting model in the development of project management in the Abu Dhabi
oil and gas sector was not yet developed, it was sensible to apply an inductive approach to the study

process. Such an approach guaranteed effective collection of empirical facts that describe the field
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of study and allowed the researcher to incorporate specific empirical findings into the theoretical

model, which could be applied for the development of new knowledge.

4.7. Research strategy

The research strategy is based on an inductive and pragmatic approach. The main idea of the
inductivism paradigm in research is that new knowledge is generated inductively from observations
(Woiceshyn and Daellenbach 2018). As for the pragmatic approach to the study organisation, it
involved application of the method that was the most common to the research problem (lhuah and
Eaton 2013). In the context of the study, the principle of inductivism was implemented as the final
study findings were based on the results of the questionnaire analysis, so only empirical
observations were considered as the basis for study results and implications development. In terms
of the pragmatic approach, the researcher applied only the most useful tools and instruments of
data collection and analysis. A focus on the questionnaire format of data collection was found to
be optimal from the position of the collection of primary and generalisable data for the aims of the
study. As for the methods of data analysis, statistical analysis using SPSS software and regression

method of analysis was found to be most useful and effective for the aims of the research.

4.8. Pilot study

For the purpose of optimisation of the questionnaire form as one of the key instruments of data
collection, a pilot study with a small group of target participants who worked in the Abu Dhabi oil
and gas sector was performed. Within the context of this study, the objective of carrying out a pilot
study was to assess the quality of the developed questionnaire format and its optimisation and

improvement for the aims of the final study organisation. The researcher aimed to assess the
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consistency of the questionnaire in target audience’s perception and to estimate the potential
respondents’ ability to understand the main survey questions unambigiously. The format of the
pilot study supposed the direct communication with the pilot study participants during the period
of the survey questions’ review. The researcher asked the pilot study respondents about their
understanding of the specific question to estimate the risk of misinterpretations. In case if the
scholar found that the concrete question was interpreted by the respondents in the way different
from the initial survey objectives, this question would have been carefully considered together with
the respondents to determine the form of question that would have delivered the meaning that was

initially supposed by the scholar.

The pilot study participants included a small group of five employees from different organisations
in the Abu Dhabi oil and gas sector. It is worth mentioning that these participants comprised
representatives of different companies and departments, whose work was related to the application
of the EPCM contracting model in construction project management. The procedure of participant
selection included the target search of participants via the LinkedIn social network. The study
participants were asked to fill in the main questionnaire form as if they were taking part in the study
and a short additional questionnaire in the form of feedback about the quality of the survey

procedure.

The findings from the second short questionnaire were applied by the researcher to assess the
quality of the developed questionnaire form and improve it for better participant feedback. The
outcomes of the pilot study demonstrated that the major part of initially developed questions were

clear for the respondents, and their perception of these questions’ meaning was similar to the initial
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objectives set for these questions by the author. For small part of the questions, differences between
the respondents’ perception and the scholar’s intentions were found. For each of such cases, the
researcher carefully discussed the initial question objective with the audience to identify the
question format that would have led to the proper understanding of the raised theme among the
potential respondents. Each of the questions that caused misinterpretation was carefully reviewed
and rewritten according to the insights provided by the study respondents. The use of such a format
of pilot study result assessment guaranteed reduced pressure on the pilot study participants and
their readiness to cooperate in such a format. Also, the scholar minimized the risk of
misinterpretations among respondents during the study, which could lead to false responses and

misleading outcomes of the study.

4.9. Sample study

The structure of the Abu Dhabi oil and gas sector was assessed. In this way, the target population
for the study included employees and contractors operating in the Abu Dhabi oil and gas sector.
Among the leading players in this sphere in Abu Dhabi, the Abu Dhabi National Oil Company
(ADNOC) was considered as a key case study for this research along with its contractors. To define
the required sample size for the study, it was important to understand the overall level of the target
population that was potentially included in the study process. To achieve the study objectives, it
was sensible to focus on the analysis of the positions of the senior management at ADNOC since
this category of participants hold useful information and competencies that can be utilised by the

researcher to formulate guidelines for the proposed study.
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It was vital to present the overall value of a number of employees in the ADNOC and define the
number of senior management employees in the organisation. According to the relevant statistics,
the overall number of employees at ADNOC was approximately 55,000 (ADNOC 2020). At the
same time, this number could not be applied to define the overall level of the target population in
the study. At this stage of the study, it was quite difficult to define the number of senior
management representatives in the organisation using official statistics. At the same time, the
indirect information from the official publications of the organisation made it possible for the
researcher to identify the potential number of employees at ADNOC. According to a recent
publication of the organisation on its LinkedIn account, approximately 700 senior managers took

part in the discussion of the company’s strategic priorities for 2030.

As a consequence, the researcher accepted the assumption that the overall number of management
employees at the ADNOC company was equal to approximately 700 people. This number could
be applied in the context of the Krejcie and Morgan (1970) sample size determination method. The
idea of this method is that the researcher compares the overall number of potential study
participants with the defined standards of sample size in the Krejcie and Morgan (1970) sample
size determination table. The sample size standards are presented in Table 2. According to the
results of the application of the chosen method for establishing the required sample size, the
presented study had to include a minimum number of 248 participants. The number of responses
collected from the participants was equal to 303. In the context of the characteristics of the target
population, the chosen sample size was expected to guarantee a high level of reliability and

relevance for the study results for the aims of providing recommendations and developing insights.

138



The definition of the sample for the study also included assessment of the pilot study outcomes.
The results of the pilot study demonstrated the high efficiency and relevance of the selected survey
questions. All the members of the pilot study sample successfully finished the survey form without
specific challenges or the need for additional explanation of the questions. The findings of the pilot
study demonstrated the reliability of the applied survey form and opportunities for its utilisation in

the end data collection procedure.
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140 103 700 248 10000 370

150 108 750 254 15000 375
160 113 800 260 20000 377
170 118 850 265 30000 379
180 123 900 269 40000 380
190 127 950 274 50000 381
200 132 1000 278 75000 382
210 136 1100 285 | 1000000 384

Source: Krejcie and Morgan (1970)

4.10. Sampling strategy

One of the important elements of the data collection procedure and research in general is the
development and realisation of an effective sampling strategy. The procedure of the sampling
strategy development includes the following elements: definition of the target population,
identification of the accessible population, identification of the eligibility criteria for the targeted
sample, development and realisation of the sampling plan (Taherdoost 2016). As for the first
element of the sampling strategy, the defined target population included the senior management of
the ADNOC Company in Abu Dhabi. The choice of the senior management as the target population
of the study was explained by the fact that this category of employees in the Abu Dhabi oil and gas
sector is provided with the most useful and reliable information about the research problem. Hence,

the collection of this data could contribute to the realisation of the study objectives.
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The definition of the value of the accessible population included assessment of the overall level of
senior management in the organisation using indirect methods of assessment and the definition of
the required sample size using Krejcie and Morgan’s (1970) sample size determination method.
On the basis of the analysis of the target population, the required sample size included 248 senior
management representatives in the chosen organisation and the Abu Dhabi oil and gas sector. In
the next phase of the sampling strategy development, the eligibility criteria were identified. For the
purpose of this study, the following eligibility criteria were used: first, the study participants should
have relevant experience in the sphere of contracting strategy management in their business
organisation. Second, they should occupy senior management positions in an organisation that is a
part of the Abu Dhabi oil and gas sector. Third, the sample size should have equal numbers of

participants of different genders.

One of the important elements of the sampling strategy was the development of the sampling plan.
The researcher intended to utilise the following methods for sample participant selection and
attraction: search and selection via LinkedIn social network and direct cooperation with the senior
management in the chosen business organisation in the Abu Dhabi oil and gas sector. The
application of the social network instrument in the process of participant selection and attraction
was an effective solution because it allows the researcher to apply specific instruments for the
search and selection of the participants, reducing time expenses for the selection of the target
population. The participant recruitment procedure included initial communication with them via
LinkedIn or other official communication networks, delivery of the consent form to them and
collection of agreement from them. Altogether, the sampling strategy guaranteed the high quality

of the final result in the form of attraction of the most useful sources of primary information.
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4.11. Ethical considerations of the research

In the context of the study, the researcher had to collect primary quantitative information from the
study participants, mainly the management of the construction projects in the UAE oil and gas
sector of the economy. As a result, a set of ethical norms for the research were followed. First, it
was important to guarantee the anonymous status of the study participants and avoid mentioning
their names in the study procedure or during the presentation of the final report with the results of
the study. Each study participant was provided with clear and detailed guarantees that participation
in the study would not inflict any harm on them. The interests of the study participants should not
have been jeopardised as a result of their decision to participate in the study. Finally, to guarantee
that the data collection procedure complies with the ethical research norms, the researcher provided
the study participants with the consent forms, informing them about the objectives and procedures
of the study. Each participant was required to confirm that they had been given information about
the study format and to sign a consent form as a demonstration of their willingness to be part of the

research study.

4.12. Data collection methods used

Primary data about the effectiveness of different contract management models in the UAE was
collected. Surveys were used to collect participants’ views about the effectiveness of different
contracting models, the role of the contracting model in effective project management, existing
issues in the sphere of the contracting policy development and challenges related to the realisation
of complex contracting projects. It was important to define the position of study participants about
key characteristics and limitations of existing contracting models applied in their organisations.

Quantitative data that presented the position of the study participants about existing specifics and
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issues in the contracting model of the organisation was collected during the study. This information
provided a reliable basis for the assessment of the quality of the contracting model and the

development of recommendations for future practice.

As was stated earlier in the research design section of the thesis, the method of data collection that
was selected for the aims of the study was questionnaire analysis. This method was chosen mainly
due to the fact it allowed the researcher to collect and analyse information from a large number of
participants and guarantees high opportunities for generalisation of study outcomes. Together with
this, the questionnaire analysis format allowed the researcher and study participants to simplify the
process of data collection, performing it in an online format. The procedure of questionnaire
completion and results collection was performed in an online format, using Google Forms software
application. This instrument allows researchers to develop questionnaire forms online and
distribute them among study participants using special links. At the end of the data collection
process, the researcher receives the final results in a structured form and might not have spent
additional time in processing the results. As a result, the data collection procedure was expected to
take about 10-15 minutes for each participant, and the researcher was able to receive results from

questionnaires without additional expenses of time and other resources.

For the aims of the study, the data collection procedure first answered the question about the means
of data collection and participant selection. For this aim, the researcher selected and attracted the
study participants using the social network platform LinkedIn. Using this resource, it was possible
to select and find potential participants using information about the personal and professional

characteristics of the network users. The researcher selected and accessed the potential study
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participants using communication instruments of the LinkedIn social network. Each study
participant received a consent form to study and fill in, providing his/her official agreement for
participation in the study. The consent form included information about the terms of participation
in the study. The next step of data collection included the distribution of links to the online
questionnaire among the study participants via LinkedIn. Each participant was provided with a
special link that would send him/her to the online questionnaire form, which he/she had to complete
during a period of one week. The researcher provided participants with enough time to fill out the
survey form at any time and place they found most comfortable for themselves. In the final stage
of data collection, the researcher received the completed forms and primary results of the statistical

analysis of participants' responses performed by Google Forms software.

Steps taken in collecting secondary data

Specific methods were also applied for the collection of secondary data for the aims of the research
study. Secondary sources of data for the research mainly included academic papers and official
documents of the organisations operating in the oil & gas sector of Abu Dhabi. To collect these
sources of information, it was important first to identify the criteria for selection of specific papers.
The following criteria were applied: high relevance of the papers (each source had to be published
within the last 10 years); reliability of the source and correlation with the research problem — each
paper had to be published in a respected journal or database, and the contents of the article had to
correlate with the objectives of the research. Following the definition of the key criteria for
literature sources of secondary data, specific sources of data collection had to be considered. They
had to include reliable academic journals and databases that contained articles relevant to the theme

of contracting model development.
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The most important step in the selection of secondary data sources was to develop the initial sample
of sources that would be further analysed. For this aim, the researcher applied search engines
existing in databases and journals, applying a set of search keywords. The following keywords
were applied: EPCM contracting model; EPC contracting model; project management; oil and gas
sector; energy sector. On the basis of the initial search, a high sample of articles was defined.
Following the definition of the initial sample, a smaller set of sources was developed using the
means of title and abstract analysis. On the basis of this step, the least relevant sources were
excluded. On the basis of the described sequence of steps, the final sample of secondary data

sources was determined.

4.13. Data analysis

A statistical analysis procedure was applied in this study. The software platform utilised for data
analysis was SPSS software. It allowed the researcher to import the results of the primary data
collection in the questionnaire form using the numerical format of statistical data. As for the method
of data analysis, the regression method was used. It is an effective instrument for the assessment
of the impact between the chosen parameters of the study that were mentioned in the conceptual
model of the research. As a result, the researcher aimed to apply the regression method of statistical
analysis for the assessment of the existing level of impact between dependent and independent
variables of the study on the basis of the primary statistical information. The results of the data
analysis were transformed into numerical or graphical form.

4.14. Validation and verification

The final element of the proposed research method was to validate and verify the findings of the

study. The procedure of validation and verification of the study results was a quantitative format,
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which included the following components: identification of the usefulness of the study method and
results in relation to the chosen research problem; identification of the impact of the chosen
research method for the generation of the required usefulness; and determining whether the
usefulness of the chosen study method is beyond the specific case study. In this way, the chosen
validation and verification approach allowed the research to demonstrate that the adopted research
method was appropriate for the generalisation of study outcomes. The findings of the validation

and verification analysis are presented in Chapter seven.

The procedure of validation and verification of the research methodology included assessment of
the quality of methodology by the focus group of researchers engaged in the chosen sphere of the
study. Responsible independent experts were used provide an assessment of the research method's
validity and reliability in the context of the chosen research problem. As for the requirement for
the generalisation of the study outcomes using the chosen research method, the procedure of
assessment included the estimation of the study results and key recommendations by senior

management representatives in the Abu Dhabi oil and gas sector.

Another aspect of the research methodology that had to be addressed included the selection of the
survey data reliability assessment approach. The most usually applied model of reliability
assessment for the collected survey data includes the Cronbach’s alpha measurement. In the current
study, the researcher applied the inter-rater reliability assessment method, comparing the results of
survey data collection for selected groups of respondents. The advantage of this approach was that

it allowed an author to estimate the compared similarities and differences in the vision of the survey
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questions among the respondents. The researcher compared the results collected from different

companies, managers operating in different departments and sectors.

4.15. Chapter summary

The researcher has provided information about the research background, key research problem and
the objectives of the study. Along with the presentation of the relevant information about the study
objectives, the key characteristics of the qualitative and quantitative research methods as the main
approaches to the organisation of the research procedure have been summarised. The application
of the quantitative research method was found to be the most effective and common decision in the
conditions of the stated research problem and research objectives due to the opportunities for
analysis of a large sample size and generalisation of the study findings. The research strategy, pilot
study, sampling strategy, data collection, analysis, validation, verification, and reliability have been

examined.
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CHAPTER FIVE: QUANTITATIVE ANALYSIS AND FINDINGS OF THE

STUDY

5.0. Introduction

The previous sections of the thesis contributed to the definition of the general context of the study,
the summarisation of the literature findings, the definition of the theoretical framework of the
research, and the presentation of the specific research methods applied in the study. This chapter
of the thesis presents and summarises the results of the quantitative data collection and analysis.
Moreover, it was important to present the demographic characteristics of the population taking part
in the study and to discuss the findings of the data collection and analysis. The discussion of the
specific findings of the research was based on the resolution of the earlier-defined objectives and
questions of the study. This chapter of the thesis presents the outcomes of the data collection and
analysis in the context of the research methods specified in the previous chapter. The data collection
and analysis procedure was divided into several sections in order to simplify the process of learning

about the study outcomes for the audience.

Firstly, it was important to consider the demographic characteristics of the study sample to develop
a complex understanding of its quality. It was imperative to show that the study respondents
presented a diversified group of specialists who could provide reliable and relevant positions on
the stated questions of the survey. The quality of the sample’s demographics impacted the
reliability of the study findings and the opportunities for the generalisation of the study outcomes.

The following section of this chapter presents the specific findings of the data collection process.
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The discussion of the data collection outcomes took place in the format of realisation of the key
study objectives. For each of the stated objectives of the research, specific data collection and
analysis methods were applied, contributing to the realisation of the optimal result and resolution
of the stated objective. After the summarisation of the data collection procedure results, the
following section of the chapter addresses the question about the outcomes of data analysis during
the research. In this way, it was important to define key findings of the study in the format of
resolution of the stated research questions. For each of the six study questions, specific data
analysis instruments were applied, and the specific findings were highlighted. The results of this
chapter include the presentation and summarisation of the key study findings in the context of the
previously identified research questions and objectives. This chapter serve as a basis for the
discussion of the study results and the development of theoretical and practical recommendations

in the following chapters of the thesis.

5.1. Demographics

Before the demonstration of the specific outcomes of data collection and analysis, it is important
to present demographic characteristics of the study sample, which allowed the researcher to
conclude the overall level of the sample’s relevance and reliability. In the context of the survey
analysis procedure, the following elements of the respondents’ demographics were considered:
work location, region/nationality, gender, age, years of work experience, education level, job
position and level, skills and competencies, and marital status. For each of the stated parameters,

the data analysis findings should be considered.
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5.1.1. Work location

In the context of the assessment of the study respondents’ work location, seven potential options
were provided, similar to the number of Emirates in the UAE; however, focusing on the known
emirates for oil and gas, and paying further attention to the specific region of Abu Dhabi Emirate,
which is the UAE hub for oil production. Study respondents had to identify one specific
Emirate/region as the location of their workplace: Al Dhafra, Al Ain, Abu Dhabi, Dubai, Sharjah,
Ras Al Khaimah and Fujairah. The outcomes of sample distribution by this parameter are presented
in Table 3. According to the results of the demographics analysis, the majority of the study
respondents (206 people or 68% of the sample) came from the Abu Dhabi Emirate. Nevertheless,
a significant number of respondents also came from the Al Dhafra region (86 people or 28.4% of
the sample) which is part of the Emirate of Abu Dhabi. Therefore, senior management of the oil
and gas organisation from two parts of the UAE was represented, together with a small number of

employees from other regions of the UAE.

Table 3: Work location demographics

Frequency % Valid % Cumulative %
Valid Al Dhafra 86 28.4 28.4 28.4
Abu Dhabi 206 68.0 68.0 96.4
Dubai 8 2.6 2.6 99.0
Sharjah 3 1.0 1.0 100.0
Total 303 100.0 100.0

5.1.2. Region/nationality
The following demographic characteristic applied during the study was the region of the
respondents’ origin or their nationality. The outcomes of data analysis for this parameter are

summarised in Table 4. According to the sample analysis outcomes, the majority of the respondents
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(181 people or 59.7% of the sample) came from the Middle East region. A high number of study
respondents also came from Asia (104 respondents or 34.3% of the sample). Thus, a small number
of executives from Africa took part in the study. The distribution of the study sample mainly
represented the experience of the oil and gas executives who had experience of working and living

in the Middle East region, guaranteeing homogeneity of the sample’s vision of the study questions.

Table 4: Region/nationality demographics

Frequency % Valid % Cumulative %
Valid Middle East 181 59.7 59.7 59.7
Africa 9 3.0 3.0 62.7
Europe 9 3.0 3.0 65.7
Asia 104 34.3 34.3 100.0
Total 303 100.0 100.0

5.1.3. Gender

An important element in the description of the study sample is related to the assessment of the
respondents’ gender. To guarantee the high reliability and validity of the study outcomes, it was
important to provide conditions for gender equality in the formation of the sample. Executives of
different genders could provide interesting insights into the problem under study could affect the
study outcomes. The summary of demographic data analysis for the parameter of gender is
presented in Table 5. According to the data analysis findings, the majority of the study sample (298
respondents or 98.3% of the sample) represented male executives of the company. Such a
distribution of the sample can be explained by the fact that the majority of executive positions in
the chosen company were be held by male employees. In the context of the study, the researcher
was limited with this objective condition, and so was unable to maximis the potential level of the

sample’s gender diversity.
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Table 5: Gender demographics

Frequency % Valid % Cumulative %
Valid Male 298 98.3 98.3 98.3
Female 5 1.7 1.7 100.0
Total 303 100.0 100.0

5.1.4. Age

Analysis of the age characteristic of the sample also played an essential role in the definition of the
potential representative power of the chosen respondents. It is important to guarantee equal
distribution of the sample by the parameter of age. Such a condition should guarantee high-quality
representation of the sample’s positions, together with the discussion of positions of the executives
from different age groups. While the factor of age is also directly associated with the previous
working experience, the engagement of younger categories of executives is important to define
innovative ideas that might contribute to the general understanding of the study questions. A
summary of demographic analysis for the parameter of age is provided in Table 6. According to
the demographic analysis findings, equal shares of the study population were aged 31-39 years
(41.6% of the sample) and 40-49 years (42.2% of the sample). A certain share of the sample also
represented executives aged 50-59 years (12.9% of the sample). Finally, the shares of the youngest
and oldest categories were considerably low. Therefore, the presented sample was mainly based on
the positions of executives with moderate to high levels of working and life experience, which still

contributed to the high reliability of the study outcomes.
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Table 6: Age demographics

Frequency % Valid % Cumulative %
Valid 30 or less 7 2.3 2.3 2.3
31-39 126 41.6 41.6 43.9
40-49 128 42.2 42.2 86.1
50-59 39 12.9 12.9 99.0
60 or more 3 1.0 1.0 100.0
Total 303 100.0 100.0

5.1.5. Years of work experience

The following demographic parameter of the sample focused on years of work experience for the
study participants. In this context, it was important to understand whether the majority of the study
sample had obtained a sufficient level of work experience that would guarantee the reliability and
validity of the study outcomes. The summary of analysis outcomes is presented in Table 7.
According to the findings of the analysis, the majority of the sample (89.1% of the sample) was
represented by executives of the oil and gas organisation with more than 11 years of experience in
their chosen position. Such a result is an argument for the high validity and reliability of the sample.
While, for the previous characteristics of the sample’s demographics, the factor of equal
representation was important in the sample, here the prevalence of respondents with the highest

level of work experience was an essential factor in the assessment of the sample’s quality.

Table 7: Years of work experience demographics

Frequency % Valid % Cumulative %
Valid 1 or less 2 T 4 4
From 2-4 3 1.0 1.0 1.7
From 5-7 5 1.7 1.7 3.3
From 8-10 23 7.6 7.6 10.9
11 or more 270 89.1 89.1 100.0
Total 303 100.0 100.0
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5.1.6. Education level

It was important to form a sample that would include the majority of people with a sufficient
education level, which would allow them to form a high-quality and reliable position concerning
the study questions. The results of the data analysis for this parameter are summarised in Table 8.
The highest shares of the sample were represented by executives with Master’s (34% of the sample)
and Bachelor’s (58.1% of the sample) education levels. Respondents with a PhD or Diploma made

up only a small proportion of study respondents.

Table 8: Education level demographics

Frequency % Valid % Cumulative %
Valid PhD 7 2.3 2.3 2.3
Master 103 34.0 34.0 36.3
Bachelor 176 58.1 58.1 94.4
Diploma 17 5.6 5.6 100.0
Total 303 100.0 100.0

5.1.7. Job position and level

The following parameter of the sample’s demographics served for the assessment of the job
position and level of the study respondents. It was important to guarantee equal distribution of the
sample for the specific executive positions for the study. Such a result guaranteed a fair
representation of the positions and arguments from the executives specialising in different aspects
of contract management in the company. The results of the sample’s analysis for this parameter are
presented in Table 9. The highest share of the study respondents (57.1% of the sample) was
represented by project engineers, which served as a strong argument for the validity of the study
sample in the aspect of the EPCM contract model-specific discussion. Therefore, high shares of

project managers (23.8% of the sample) and technical managers (11.2% of the sample) were
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engaged during the study. The low number of respondents from the procurement and contract
management departments could be considered as a specific limitation of the study since these
elements of the contract management process are also important for the assessment of the general

effectiveness of the EPCM model.

Table 9: Job position and level demographics

Frequency % Valid % Cumulative %
Valid  Project Manager 72 23.8 23.8 23.8
Technical Manager 34 11.2 11.2 35.0
Procurement Manager 7 2.3 2.3 37.3
Contract Manager 17 5.6 5.6 42.9
Project Engineer 173 57.1 57.1 100.0
Total 303 100.0 100.0

5.1.8. Skills and competencies

A separate aspect of the sample analysis represented the distribution of the respondents’ skills and
competencies. The results of the sample analysis are presented in Table 10. According to the
analysis findings, the majority of the study sample (293 respondents or 96.7%) represented
executives with technical skills. Such a distribution of the sample guaranteed the high-quality
assessment of the EPCM model as an instrument of technical aspects management in the modern
construction projects for the oil and gas industry. Nevertheless, the lack of interest from executives
with human relations skills could lead to low attention to the question of human relations

management during the contracting process.

Table 10: Skills and competencies demographics

Frequency % Valid % Cumulative %
Valid  Technical Skills 293 96.7 96.7 96.7
Human Relation Skills 10 3.3 3.3 100.0
Total 303 100.0 100.0

156



The findings of the analysis performed on the demographic information demonstrated a high level
of the sample population’s quality and reliability for the stated objectives of the research. In the
case where a high level of diversity in the representation of respondents’ characteristics was
required, a sufficient result was demonstrated. Thus, the represented sample could be considered
as a reliable basis for the development of the study results and outcome formation.

5.2. Data collection tools

This section of the study discusses the key results of the data collection process for the specific
objectives stated during the study (as specified in Chapter one). For each of the research objectives,
specific data collection tools were applied, together with the demonstration of the specific findings.
This section of the research is divided into a number of sub-sections, each of them addressing the

specific research objectives with reliable primary data from the survey analysis outcomes.

5.2.1. Objective 1: Analyse and compare the characteristics of the EPCM and EPC contract
models

The first objective of the study was to analyse and compare the characteristics of the EPCM and

EPC contract models to identify key theoretical and practical differences between these models of

contract organisation. The following research problem was addressed in the format of the literature

review and did not presuppose the application of quantitative research methods.

To describe the difference between EPC and EPCM contracting models, the key characteristic of
each approach is summarised. In the context of the EPC contracting model application, the basic
idea of the partnership for the realisation of a specific project is that the contractor takes all

responsibility for the success of the project, and the project owner is mainly removed from the
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process of decision-making (Priede 2017). All the functions of the project owner under such a
model of cooperation include the monitoring of the current progress, the definition of the potential
risk factors, and the negotiation with the contractor to develop the optimal strategy that would
minimise risks and challenges in the future (DLA Piper 2018; Picha et al. 2015). The functions of
decision-making and project completion are concentrated in the hands of the contractor, together
with the responsibility of problem removal in the case of failure (Galloway 2009). While such a
model seems to provide high guarantees for the project owner, the case of failure is not properly
regulated. Even if the contractor is forced to remove problems after project completion, the

parameters of final quality and the schedule for the project are under question.

If compared to the format applied under the EPC contract model, the EPCM approach presupposes
a different format of responsibility and power distribution between the project owner and the
contractors. In the context of the EPCM approach, the project owner might not be capable of
performing initial planning and engineering of the construction project independently, and the
whole process is performed with cooperation between the project owner and the contractors (Singh
& Tiwari 2015). While the EPC model concentrated power and decision-making authority in the
hands of the contractor, the EPCM model gives the general influence on the processes to the project
owner, allowing this actor to form an independent pool of contractors, which would include
specialists with competencies required by the project owner (PwC 2016). The project owner is
capable of performing general management and control functions, removing lags in the assessment
of risks and their prevention (Wai et al. 2012). According to the findings of the theoretical aspects’
comparison for both contracting models, each of them has specific strong and weak sides, which

should be considered in the context of the end-user’s needs.
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The comparison of practical aspects of both methods’ application was based on the assessment of
benefits and risks faced by practical users of the EPC and the EPCM models. Among the practical
risks of the EPCM model application, the following were identified during the study: process
guarantee, potential cost-ineffectiveness, open budget, and potential procrastination of the
contractor (Singh and Tiwari 2015). The process guarantees issue is caused by the potential lack
of project owner experience in the construction project, and the ability of the contractor to make
decisions without proper control. The cost ineffectiveness of the EPCM model could take place if
the compensation for the contractor’s work is performed on an hourly basis. Finally, open budget
and procrastination challenges are caused by the absence of strict formal regulation of the
relationship between the contractor and the project owner, which can cause improper usage of the
available resources by the contractors (Too and Weaver 2014). Therefore, the success of the EPCM
model application seems to be dependent on the proper utilisation of the available resources by the
project owner. Without adequate competencies and skills, the project owner might be a victim of

ineffective contractor performance.

When compared to the practical outcomes of the EPCM model application, the following risks
were identified for the EPC contracts: the absence of control over project management for the
owner, quality risks, and high risks of mistakes caused by the significant influence of a contractor
on the project (Singh and Tiwari 2015). The fact that the contractor has the ultimate influence
means that the project owner is completely dependent on the contractor’s decisions, which is not
an option for modern large construction projects (Ventroux et al. 2017). Moreover, cost and
schedule fixation issues could lead to unexpected risks in an uncontrolled environment. Future

contracting models should be much more flexible and adaptive to environmental factors, and the
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EPC model lacks these qualities. From the analysis, it was found that both methods of contracting
have specific limitations and barriers to their active and efficient usage in the chosen sphere of
practice. Large oil and gas construction projects in the UAE should be dependent on more flexible
and adaptive methods, with a diversified model of responsibilities distribution between the project
owner and the contractors (Wembe 2015). The following parameters were defined as the main
sources of difference between EPC and the EPCM contracts: the project owner’s level of
responsibility, the contractor’s level of responsibility, the level of severity of the contract terms,

and the details of the description of the final result.

5.2.2. Objective 2: Benefits of the EPCM contracting model for project management

The second objective of the study addressed the question about the role of specific benefits of the
EPCM contracting model for project management and the methods of realising the discussed
benefits. To implement the stated objective of the research, it was important first to consider the
specific categories of the benefits created by the EPCM model for the senior management of the
company. In the context of the literature review, a set of benefit criteria was applied in the
questionnaire, including the following: shorter bidding time, standardised work packages, fast-
track schedule through the alignment of procurement and work packages, optimised material
procurement cost, controlled project cost, the adoption of new technologies, mark-up cost on
material and execution are almost removed, controlled change orders, trust among different project
parties, as well as faster system completion achievement with client involvement. For all the stated
criteria, a specific section of the study questionnaire was developed, and a summary of the

respondents’ responses is provided in Table 11 to 20.
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From the data presented in Table 11 to 20, the relevance of each specific category of benefits from
the realisation of the EPCM contracting model was developed. In this way, for the criterion of the
‘reduced bidding time due to the application of the EPCM model’, 210 respondents (69.4%) of the
sample agreed that the benefit was extremely or very important for the success of construction
projects in the oil and gas industry. For the criterion of ‘standardised work packages realisation’,
249 respondents (82.2%) of the sample expressed the extreme or high importance of this benefit
generated by the realisation of the EPCM contract model. The fast-track schedule alignment result
was considered as extremely or very important as a result of the EPCM model realisation by 267

respondents (88.1%) of the sample.

Optimised material procurement cost as a category of benefit was considered as extremely or very
important by 278 respondents (91.7%) of the sample. Controlled project cost result as an outcome
of the EPCM maodel application was considered as extremely important or very important by 284
respondents (93.8%) of the sample. The adoption of new technologies as a result of the EPCM
model application was found to be an extremely or very important benefit by 251 respondents
(82.8%) of the sample. The mark-up costs removal was regarded as an extremely important or very
important benefit of the EPCM model application by 225 respondents (74.3%) of the sample. The
controlled change order outcome of the EPCM model utilisation was estimated as an extremely or
very important outcome by 263 respondents (86.8%) of the sample. Trust among project parties as
an outcome of the EPCM model utilisation was regarded as an extremely or very important
outcome by 276 respondents (91.1%) of the sample. Finally, faster system completion as an
outcome of the EPCM model utilisation was considered as an extremely or very important outcome

of the chosen contracting model application by 285 respondents (94%) of the sample.
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Table 11 : Shorter bidding time

Frequency % Valid % Cumulative %
Valid  Extremely Important 125 41.3 41.3 41.3
Very Important 85 28.1 28.1 69.3
Somewhat Important 42 13.9 13.9 83.2
Neutral 41 13.5 13.5 96.7
Somewhat Unimportant 7 2.3 2.3 99.0
Very Unimportant 2 T T 99.7
Extremely Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Table 12: Standardised work packages
Frequency % Valid % Cumulative %
Valid  Extremely Important 157 51.8 51.8 51.8
Very Important 92 30.4 30.4 82.2
Somewhat Important 43 14.2 14.2 96.4
Neutral 8 2.6 2.6 99.0
Somewhat Unimportant 2 v v 99.7
Very Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Table 13: Fast-track schedule alignment
Frequency % Valid % Cumulative %
Valid  Extremely Important 161 53.1 53.1 53.1
Very Important 106 35.0 35.0 88.1
Somewhat Important 25 8.3 8.3 96.4
Neutral 8 2.6 2.6 99.0
Somewhat Unimportant 3 1.0 1.0 100.0
Total 303 100.0 100.0
Table 14: Optimised material procurement cost
Frequency % Valid % Cumulative %
Valid  Extremely Important 174 57.4 57.4 57.4
Very Important 104 34.3 34.3 91.7
Somewhat Important 17 5.6 5.6 97.4
Neutral 7 2.3 2.3 99.7
Somewhat Unimportant 1 3 3 100.0
Total 303 100.0 100.0

Table 15: Controlled project cost
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Frequency % Valid % Cumulative %
Valid  Extremely Important 179 59.1 59.1 59.1
Very Important 105 34.7 34.7 93.7
Somewhat Important 13 4.3 4.3 98.0
Neutral 6 2.0 2.0 100.0
Total 303 100.0 100.0
Table 16: Adoption of new technologies
Frequency % Valid % Cumulative %
Valid  Extremely Important 137 45.2 45.2 45.2
Very Important 114 37.6 37.6 82.8
Somewhat Important 46 15.2 15.2 98.0
Neutral 5 1.7 1.7 99.7
Somewhat Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Table 17 : Mark-up costs removal
Frequency % Valid % Cumulative %
Valid  Extremely Important 135 44.6 44.6 44.6
Very Important 90 29.7 29.7 74.3
Somewhat Important 30 9.9 9.9 84.2
Neutral 41 135 13.5 97.7
Somewhat Unimportant 3 1.0 1.0 98.7
Very Unimportant 3 1.0 1.0 99.7
Extremely Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Table 18 : Controlled change orders
Freguency % Valid % Cumulative %
Valid  Extremely Important 149 49.2 49.2 49.2
Very Important 114 37.6 37.6 86.8
Somewhat Important 21 6.9 6.9 93.7
Neutral 18 5.9 5.9 99.7
Extremely Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Table 19: Trust among project parties
Frequency % Valid % Cumulative %
Valid  Extremely Important 173 57.1 57.1 57.1
Very Important 103 34.0 34.0 91.1
Somewhat Important 18 5.9 5.9 97.0
Neutral 9 3.0 3.0 100.0
Total 303 100.0 100.0
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Table 20 : Faster system completion

Frequency % Valid % Cumulative %
Valid  Extremely Important 194 64.0 64.0 64.0
Very Important 91 30.0 30.0 94.1
Somewhat Important 15 5.0 5.0 99.0
Neutral 3 1.0 1.0 100.0
Total 303 100.0 100.0

The results of comparison of the data collection outcomes for the stated benefits of the EPCM
contracting model application demonstrated that the study respondents highly assessed the role of
each category of benefits for the future success of construction projects in the oil and gas sector.
Nevertheless, among the list of specified benefits, the following factors should be highlighted: fast-
track schedule alignment, optimised material procurement cost, controlled project cost, trust among
project parties, and faster system completion. All these categories of benefits were considered as

extremely or very important by more than 90% of the sample.

The first part of the stated study objective was addressed in the presentation of the key categories
of the EPCM model’s benefits for project management. The second part of the study objective was
related to the definition of means that could be applied by senior management in the Abu Dhabi oil
and gas sector to implement the stated benefits of the EPCM contracting model. For the realisation
of the second part of the stated study objective, it was important to analyse key determinants of the
EPCM model application in project management and assess the existing connection between the
determinants and the outcome in the form of realisation of the specific EPCM model benefits. The
following categories of determinants of the EPCM model application were identified during the
study: project bid and contracting, technical specifications and capabilities, project information and

process management, as well as legal and regulatory framework. Therefore, specific variables of
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the study included extra-contractual measures and resilience parameters. These categories of
determinants of the EPCM model application’s effectiveness were compared to the benefits of the
EPCM model in the context of correlation analysis. The findings of correlation analysis are

presented in Table 21.

In the context of the realisation of the stated objective of the study, it was imperative to compare
correlation ratios for the dependent variable and all other parameters of the correlation analysis. In
this way, the highest levels of correlation were identified for the dependent variable and the
following parameters: project information and process management, legal and regulatory
framework, technical specifications, and capabilities. This finding of the study implied that, to
identify optimal solutions for the maximisation of the organisational benefits of project
management in the oil and gas sector, it is important to concentrate on the analysis of the stated
categories of the EPCM model determinants. Moreover, management should focus on the search
for optimal solutions in the fields of project information and process management, legal and
regulatory framework, technical specifications, and capabilities to reach optimal outcomes of

project management using the EPCM contracting model.
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Table 21: Correlation analysis

Project Project Technical Dependent Variable:
Bidand | Information | Legal and | Specifications Extra- Value Benefit
Contracti | and Process | Regulatory and Contractual | Resilience Realisation in the | Independent Variable:
ng Management | Framework | Capabilities | Measures | Parameters | Contract of EPCM (Success)

Project Bid Pearson Correlation 1 .645™ 570" 651" .605™ .569™ 575" 730"
and Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000
Contracting 303 303 303 303 303 303 303 303
Project Pearson Correlation .645™ 1 .813” .824™ 716" .634™ .665™ 897"
Information Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000
and Process N
Management 303 303 303 303 303 303 303 303
Legal and Pearson Correlation 570™ 813" 1 .795™ 7117 596" 674" .858™
Regulatory Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000
Framework N 303 303 303 303 303 303 303 303
Technical Pearson Correlation .651™ .824™ .795™ 1 .816™ .676™ .750™ .921™
Specifications  Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000
?:r;‘:)abi“ti s N 303 303 303 303 303 303 303 303
Extra- Pearson Correlation .605™ 716™ 7117 .816™ 1 7517 .810™ .915™
Contractual Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000
Measures N 303 303 303 303 303 303 303 303
Resilience Pearson Correlation .569™ .634™ 596" 676™ 7517 1 .834™ .829™
Parameters Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000

N 303 303 303 303 303 303 303 303
Dependent Pearson Correlation 575" .665™ 674™ 750" .810™ .834™ 1 .845™
Variable: Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000
Value Benefit N
th]ZagZ?]tt'faZt' . 303 303 303 303 303 303 303 303
EPCM
Independent  Pearson Correlation .730™ 897" .858™ 921™ .915™ .829™ .845™ 1
Variable: Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000
(Success) N 303 303 303 303 303 303 303 303

**_ Correlation is significant at the 0.01 level (2-tailed).




5.2.3. Objective 3: Achievement of cost-effectiveness through the adoption of the EPCM
model
The third objective of the study aimed to address the question about the means of cost-effective
result realisation through the usage of the EPCM contracting model. In the context of the stated
objective, it was imperative to analyse the relationship between the specific characteristics of the
EPCM contracting approach and the potential result in the form of cost-effectiveness achievement.
For the realisation of the stated objective, a questionnaire data collection instrument was applied.
Firstly, it is important to present the findings of data collection that represented the relevance of
the EPCM model application for the realisation of the cost-effectiveness result. For this aim, part
of the information from Table 11 to 20 was applied, specifically the information about the benefits
related to the cost-effectiveness of project management. Among the 10 specific benefits identified,
a number were relevant to the theme of cost-effectiveness: optimised material procurement cost,
controlled project cost, and removal of mark-up cost on material and execution. Other categories
of benefits that were considered as contributing to the realisation of the cost-effective outcomes for
the project management team were not considered in the context of the stated objective, since the
potential impact of these parameters for the cost-effective result would be indirect. Thus, it was
difficult to identify direct connections between the dependent and independent variables of the

study.

Similar to the previous objective of the study, the instrument of correlation analysis was applied to
identify the correlation between the dependent variables, specific categories of the EPCM benefits,
and the categories of the EPCM determinants (see Table 22). For this aim, the integrated

assessments for the independent variables of the study were applied. All the results of respondents’



scoring for separate categories of determinants were summed up, and the integrated estimate for
each specific category of the determinants was developed. In the context of correlational analysis,
specific benefits of the EPCM model related to cost-effectiveness results were compared to the
integrated assessments of the determinants of the EPCM. The results of the correlation analysis are

presented in Table 22.

According to the results of the correlation analysis, a weak connection between separate benefits
of the EPCM model related to cost-effectiveness and the determinants of the EPCM model
application could be identified. Among the key determinants of the EPCM model application, a
strong correlation could be identified only for the parameter of technical specifications and
capabilities. To provide a more detailed analysis of the relationship between concrete determinants
of the EPCM model application and the realisation of benefits in the form of cost-effectiveness of
the EPCM, a regression analysis instrument was utilised. Each category of benefit associated with
the cost-effectiveness of the EPCM model application was considered separately. Outcomes of
regression analysis for the parameter of optimised material procurement cost are presented in Table
23. Together with the results for the initial regression model, the findings of regression analysis for
the model that excluded the parameter of the legal and regulatory framework as the least significant
independent factor in the initial regression model are summarised in Table 24. The findings of the
regression analysis demonstrated that, for the realisation of the optimised material procurement,
cost-benefit could be mainly associated with specific activities in the spheres of project bid and
contracting, project information and process management, technical specifications, and
capabilities. Thus, senior project practitioners need to emphasise the specified elements of the

EPCM contracting model application for the realisation of the optimal result
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Table 22: Correlation analysis

Value benefit
realisation in the

contract of EPCM 4

Value benefit realisation
in the contract of EPCM
5

Value benefit realisation in
the contract of EPCM 7

Project Bid and Contracting Pearson Correlation 522" ,403™ ,344™
Sig. (2-tailed) ,000 ,000 ,000
N 303 303 303
Project Information and Process Management Pearson Correlation ,525™ ,552™" 446™
Sig. (2-tailed) ,000 ,000 ,000
N 303 303 303
Legal and Regulatory Framework Pearson Correlation ,519™ 517" ,459™
Sig. (2-tailed) ,000 ,000 ,000
N 303 303 303
Technical Specifications and Capabilities Pearson Correlation ,618™ ,604™ 517"
Sig. (2-tailed) ,000 ,000 ,000
N 303 303 303
Extra-Contractual Measures Pearson Correlation ,715™ ,618™ 647
Sig. (2-tailed) ,000 ,000 ,000
N 303 303 303
Resilience Parameters Pearson Correlation ,662"™ 573" ,705™
Sig. (2-tailed) ,000 ,000 ,000
N 303 303 303
Value Benefit Realisation in the Contract of ~ Pearson Correlation 1 739" 576"
EPCM 4 Sig. (2-tailed) ,000 ,000
N 303 303 303
Value Benefit Realisation in the Contract of ~ Pearson Correlation ,739™ 1 ,516™
EPCM 5 Sig. (2-tailed) ,000 ,000
N 303 303 303
Value Benefit Realisation in the Contract of ~ Pearson Correlation ,576™ ,516™ 1
EPCM 7 Sig. (2-tailed) ,000 ,000
N 303 303 303

**_ Correlation is significant at the 0.01 level (2-tailed).




Table 23: Optimised material procurement cost regression analysis 1

Model summary

Model R R Square | Adjusted R Square Std. Error of the Estimate

1 , 1462 ,957 ,548 ,49453

a. Predictors: (Constant), Resilience Parameters, Project Bid and Contracting, Legal and Regulatory Framework, Extra-Contractual Measures, Project
Information and Process Management, Technical Specifications, and Capabilities

Coefficients?

Unstandardised Coefficients Standardised Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) -,154 ,112 -1,375 ,170
Project Bid and Contracting ,037 ,018 ,110 2,036 ,043
Project Information and Process Management -,013 ,009 -,110 -1,390 ,165
Legal and Regulatory Framework -,003 ,014 -,017 -,231 ,818
Technical Specifications and Capabilities ,015 ,014 ,092 1,057 ,292
Extra-Contractual Measures ,046 ,008 461 6,023 ,000
Resilience Parameters ,038 ,009 272 4,483 ,000

a. Dependent Variable: Value Benefit Realisation in the Contract of EPCM 4
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Table 24: Optimised material procurement cost regression analysis 2

Model summary

Model R R Square | Adjusted R Square Std. Error of the Estimate

1 , 7462 ,557 ,549 ,49374

a. Predictors: (Constant), Resilience Parameters, Project Bid and Contracting, Project Information and Process Management, Extra-Contractual Measures,
Technical Specifications and Capabilities

Coefficients?

Unstandardised Coefficients Standardised Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -, 156 111 -1,404 ,161
Project Bid and Contracting ,037 ,018 ,110 2,044 ,042
Project Information and Process Management -,014 ,008 -,119 -1,663 ,097
Technical Specifications and Capabilities ,014 ,014 ,087 1,033 ,302
Extra-Contractual Measures ,046 ,008 ,458 6,052 ,000
Resilience Parameters ,038 ,009 272 4,492 ,000

a. Dependent Variable: Value Benefit Realisation in the Contract of EPCM 4
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A similar approach to the organisation of the regression analysis procedure was applied for the
benefits of the controlled project cost and the removal of mark-up cost on material and execution.
Firstly, the initial regression model that united all the independent variables of the study was
developed for the benefit of controlled project cost (see Table 25). The analysis of the adjusted R
square parameter and the t ratios for the key parameters of the regression model demonstrated the
low quality of the regression and the irrelevance of the presented model of independent variables

for the description of changes in the dependent parameter.

To improve the quality of the solution, an alternative regression model was developed (see Table
26). This model excluded the parameters of project bid and contracting, legal and regulatory
framework as the least reliable in the context of the dependent parameter. The results of the
regression model definition showed low improvements in the aspect of the general reliability of
the scheme and opportunities for the generalisation of the study findings. Nevertheless, it was
demonstrated that, for the realisation of the specific practical results in the aspect of controlled
project cost, the management of large oil and gas projects in the UAE should focus on the
determinants of project information and process management, together with technical
specifications and capabilities. Furthermore, it is worth mentioning that the activities in these
aspects of project management should allow the leadership of the selected oil and gas organisation
and other companies to succeed with large construction projects using the EPCM model of

contracting.

The final aspect of the stated research objective was to analyse the connection between the

determinants of the EPCM model application and the benefit of removal of mark-up cost on



material and execution. In a similar format, a general regression model including all the parameters
of the study was developed (see Table 27). According to the results of the analysis of the R square
parameter and the t ratio, the quality of the presented regression model is under serious question.
Low representative power and negative t ratio results for the key determinants of the EPCM model
application showed that a major part of determinants should be removed from the final model.
Moreover, specific attention should be paid to the parameters of the project bid and contracting,

project information and process management, technical specification, and capabilities.

An improved regression model that excluded all the stated parameters was developed and is
presented in Table 28. According to the presented results of the regression analysis, the parameter
of the legal and regulatory framework should not be considered as reliable for the definition of the
potential impact on the benefit of the removal of mark-up cost on material and execution. This fact
meant that neither of the selected determinants of the EPCM model’s effectiveness could be applied
in order to influence the realisation of this specific format of benefit. The only determinants that
should be considered in the context of the realisation of the benefit of the removal of mark-up cost

on material and execution were extra-contractual measures and resilience parameters.
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Table 25: Controlled project cost regression analysis 1

Model summary

Model R R square | Adjusted R square Std. error of the estimate

1 ,661% 437 426 ,51182

a. Predictors: (Constant), Resilience Parameters, Project Bid and Contracting, Legal and Regulatory Framework, Extra-Contractual Measures,
Project Information and Process Management, Technical Specifications, and Capabilities

Coefficients?

Unstandardised coefficients Standardised coefficients

Model B Std. Error Beta t Sig.

1 (Constant) ,015 ,116 ,129 ,897
Project Bid and Contracting -,027 ,019 -,085 -1,408 ,160
Project Information and Process Management ,013 ,010 121 1,355 ,176
Legal and Regulatory Framework -,003 ,015 -,017 -,206 ,837
Technical Specifications and Capabilities ,033 ,015 ,220 2,243 ,026
Extra-Contractual Measures ,023 ,008 254 2,948 ,003
Resilience Parameters ,028 ,009 ,215 3,144 ,002

a. Dependent Variable: Value Benefit Realisation in the Contract of EPCM 5
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Table 26 : Controlled project cost regression analysis 2

Model Summary

Model R R square | Adjusted R square Std. error of the estimate

1 ,6582 433 426 ,51183

a. Predictors: (Constant), Resilience Parameters, Project Information and Process Management, Extra-Contractual Measures, Technical Specifications and

Capabilities

Coefficients?
Unstandardised coefficients Standardised coefficients

Model B Std. Error Beta t Sig.

1 (Constant) -,023 ,113 -,202 ,840
Project Information and Process Management ,010 ,009 ,089 1,129 ,260
Technical Specifications and Capabilities ,029 ,014 ,195 2,080 ,038
Extra-Contractual Measures ,022 ,008 244 2,865 ,004
Resilience Parameters ,026 ,009 ,201 2,973 ,003

a. Dependent Variable: Value Benefit Realisation in the Contract of EPCM 5
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Table 27 : Removal of mark-up cost on material and execution regression analysis 1

Model Summary

Model R R square Adjusted R square Std. error of the estimate

1 1412 ,550 941 ,80774

a. Predictors: (Constant), Resilience Parameters, Project Bid and Contracting, Legal and Regulatory Framework, Extra-Contractual Measures, Project
Information and Process Management, Technical Specifications, and Capabilities

Coefficients?

Unstandardised coefficients Standardised coefficients

Model B Std. Error Beta t Sig.

1 (Constant) -,129 ,183 -, 707 ,480
Project Bid and Contracting -,080 ,030 -,146 -2,692 ,008
Project Information and Process Management -,018 ,015 -,091 -1,135 ,257
Legal and Regulatory Framework ,012 ,024 ,036 ,491 ,624
Technical Specifications and Capabilities -,007 ,023 -,027 -,313 ,755
Extra-Contractual Measures ,061 ,012 ,378 4,899 ,000
Resilience Parameters ,128 ,014 ,559 9,152 ,000

a. Dependent Variable: VValue Benefit Realisation in the Contract of EPCM 7




Table 28 : Removal of mark-up cost on material and execution regression analysis 2

Model Summary

Model R R square Adjusted R square Std. error of the estimate

1 7292 ,531 ,526 ,82046

a. Predictors: (Constant), Resilience Parameters, Legal and Regulatory Framework, Extra-Contractual Measures

Coefficients?
Unstandardised coefficients Standardised coefficients

Model B Std. Error Beta t Sig.

1 (Constant) -,381 ,170 -2,239 ,026
Legal and Regulatory Framework -,022 ,018 -,067 -1,185 ,237
Extra-Contractual Measures ,050 ,011 311 4,500 ,000
Resilience Parameters ,117 ,014 ,511 8,455 ,000

a. Dependent Variable: Value Benefit Realisation in the Contract of EPCM 7
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The results of the performed data collection and analysis demonstrated that the specific
recommendations could be delivered for the realisation of the following benefits — optimised
material procurement cost and controlled project cost. For the outcome of optimised material
procurement cost, the following aspects of the EPCM model application should be targeted: project
bid and contracting, project information and process management, technical specifications, and
capabilities. For the result of controlled project cost, it was important to emphasise project
information and process management, as well as technical specifications and capabilities. In terms
of the benefit of the removal of mark-up cost on material and execution, no practical findings and
recommendations could be provided based on the outcomes of data collection. For all of the stated
benefits related to the cost-effectiveness of the project, parameters of the extra-contractual

measures and resilience parameters were found to play a significant positive role.

5.2.4. Objective 4: Identification of the key categories of risks associated with the EPCM

model

The following objective of the study was related to the identification of the key categories of risks
existing for the practical application of the EPCM contracting model, and the proposition of the
specific practical methods of their mitigation. To address this specific objective, a logically
complicated model of the solution was proposed. Firstly, the instrument of regression analysis was
applied to estimate the role of the key categories of EPCM model determinants for the realisation
of the stated benefits of the EPCM. In the following step of data collection and analysis, it was
important to demonstrate what specific aspects of the main determinants of success in the

application of the EPCM model should be monitored by the management of corporations. The



discussion of the question from this perspective contributed to the identification of the key sources

of risk for project management in the UAE oil and gas industry.

The outcomes of regression analysis for the key determinants and benefits of the EPCM model
application are summarised in Table 29. The outcomes of the assessment of the general quality of
the regression model demonstrated a high R square level, which is an indicator of the high
reliability of the selected regression model and opportunities for the generalisation of the findings.
For the specific determinants of the regression model, the t-statistic parameter was compared.
According to the findings of the performed analysis, the most important determinants of benefit in
the application of the EPCM model were legal and regulatory framework, together with technical
specifications and capabilities, extra-contractual measures, and resilience parameters. From this
perspective, it was imperative to concentrate on the definition of the most important parameters in
these four groups of determinants to identify the most significant sources of risk for the project
management team that aimed to apply the EPCM contracting model. The data describing the key
parameters of the legal and regulatory framework of the EPCM model application was summarised.
For this aim, the descriptive statistics method was applied to summarise the positions of study
respondents concerning each specific element of the legal and regulatory framework determinant
for the EPCM model. The findings of descriptive statistics application are presented in Table 30 to
45. The presentation of the findings of these descriptive statistics should demonstrate what specific
elements of legal and regulatory framework determinants of the EPCM model application were

considered vital by the project management in the Abu Dhabi oil and gas sector.
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Table 29 : Regression analysis

Model Summary

Model R R square Adjusted R square Std. error of the estimate

1 .887?% 787 782 3.61136

a. Predictors: (Constant), Resilience Parameters, Project Bid and Contracting, Legal and Regulatory Framework, Extra-Contractual Measures, Project
Information and Process Management, Technical Specifications, and Capabilities

Coefficients?

Unstandardised coefficients Standardised coefficients

Model B Std. Error Beta t Sig.

1 (Constant) -1.211 .819 -1.479 .140
Project Bid and Contracting .021 133 .006 161 872
Project Information and Process Management -.086 .069 -.069 -1.253 211
Legal and Regulatory Framework 243 .106 115 2.295 .022
Technical Specifications and Capabilities 246 104 143 2.366 .019
Extra-Contractual Measures 301 .055 287 5.417 .000
Resilience Parameters 734 .063 493 11.736 .000

a. Dependent Variable: Dependent Variable: Value Benefit Realisation in the Contract of EPCM




The key criterion applied for the comparison of the importance of each specific parameter of the
legal and regulatory framework was the total number of the share of respondents’ responses that
identified the specific parameter as extremely or very important. For the parameter of work
packaging design and subcontracting, the total number of respondents who considered this
parameter as extremely or very important was equal to 290 respondents (95.7% of the sample). For
the parameter of change orders, permits, and show drawings’ submission and approval, the total
number of respondents who considered this parameter as extremely or very important was equal to
292 respondents (96.4% of the sample). For the parameter of the schedule of engineering,
procurement and construction, and approval of completed tasks, the total number of respondents
who considered this parameter as extremely or very important was equal to 299 respondents (98.7%
of the sample). For the parameter of company standard operating procedures, the total number of
respondents who regarded this parameter as extremely or very important was equal to 285
respondents (96% of the sample). For the parameter of government auditing protocols and
procedures, the total number of respondents who considered this parameter as extremely or very

important was equal to 276 people (91.1% of the sample).

For the parameter of experience with local laws and other government regulations and modification
in laws and regulations, the total number of respondents who regarded this parameter as extremely
or very important was equal to 271 respondents (89.4% of the sample). For the parameter of
experience with building codes, by-laws, statutes and other government regulations definition of
projects boundaries at an early stage of the project, the total number of respondents who considered
this parameter as extremely or very important was equal 281 respondents (91.7% of the sample).

For the parameter of system completion requirements, the total number of respondents who



considered this parameter as extremely or very important was equal to 287 respondents (94.8% of
the sample). Based on a comparison of the specific results of descriptive statistics for the key
parameters of legal and regulatory framework, all the identified determinants of the EPCM model
application were found to be of great significance based on the positions of the majority of
respondents. The results of the descriptive statistics showed that all the identified elements of the
legal and regulatory framework determinant could serve as a serious source of risk for the
successful realisation of the EPCM contracting model in large construction projects in the oil and
gas sector of Abu Dhabi. Moreover, specific risk mitigation solutions should be identified based
on the chosen determinants of the legal and regulatory framework for the EPCM contracting model.

Table 30 : Work packaging design and subcontracting

Frequency % Valid % Cumulative %
Valid  Extremely Important 204 67.3 67.3 67.3
Very Important 86 28.4 28.4 95.7
Somewhat Important 10 3.3 3.3 99.0
Neutral 3 1.0 1.0 100.0
Total 303 100.0 100.0

Table 31 : Change orders, permits, and show drawings’ submission and approval

Frequency % -Valid % Cumulative %
Valid  Extremely Important 180 59.4 59.4 59.4
Very Important 112 37.0 37.0 96.4
Somewhat Important 10 3.3 3.3 99.7
Neutral 1 3 3 100.0
Total 303 100.0 100.0

Table 32: Schedule of engineering, procurement and construction, and approval of

completed tasks

Frequency % Valid % Cumulative %
Valid  Extremely Important 200 66.0 66.0 66.0
Very Important 99 32.7 32.7 98.7
Somewhat Important 3 1.0 1.0 99.7
Neutral 1 3 3 100.0
Total 303 100.0 100.0
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Table 33 : Company standard operating procedures

Frequency |% Valid % Cumulative %
Valid  Extremely Important 171 56.4 56.4 56.4
Very Important 114 37.6 37.6 94.1
Somewhat Important 16 5.3 5.3 99.3
Neutral 2 7 7 100.0
Total 303 100.0 100.0
Table 34 : Government auditing protocols and procedures
Frequency "% Valid % Cumulative %
Valid  Extremely Important 132 43.6 43.6 43.6
Very Important 144 47.5 47.5 91.1
Somewhat Important 19 6.3 6.3 97.4
Neutral 8 2.6 2.6 100.0
Total 303 100.0 100.0

Table 35 : Experience with local laws and other government regulations and
modification in laws and regulations

Frequency % Valid % Cumulative %
Valid Extremely Important 148 48.8 48.8 48.8
Very Important 123 40.6 40.6 89.4
Somewhat Important 26 8.6 8.6 98.0
Neutral 6 2.0 2.0 100.0
Total 303 100.0 100.0

Table 36 : Experience with building codes, by-laws, statutes and other government

regulations definition of projects boundaries at an early stage of the project
Freguency % Valid % Cumulative %
Valid Extremely Important 137 45.2 45.2 45.2
Very Important 141 46.5 46.5 91.7
Somewhat Important 20 6.6 6.6 98.3
Neutral 4 1.3 13 99.7
Somewhat Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Table 37 : System completion requirements
Frequency % Valid % Cumulative %
Valid  Extremely Important 175 57.8 57.8 57.8
Very Important 112 37.0 37.0 94.7
Somewhat Important 10 3.3 3.3 98.0
Neutral 6 2.0 2.0 100.0
Total 303 100.0 100.0
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The next category of the EPCM contracting model determinants that was considered vital for the
success of the EPCM model application was technical specifications and capabilities. Similar to
the previous category of determinants, descriptive statistics analysis was performed (see Table 38
to 46). It was important to identify specific parameters of technical specifications and capabilities
that could be considered as vital for the success of the EPCM model, failures in which could be
regarded as key sources of risk for the project in general. Similar to the previous section of
descriptive statistics collection, the findings for the extremely important and very important
assessments were provided. For the parameter of alignment among work breakdown structure
(WBS), contracting work breakdown structure (CWBS), cost breakdown structure (CBS), and
organisation breakdown structure (OBS), the total number of respondents who considered this
parameter as extremely or very important was equal to 278 respondents (91.7% of the sample). For
the parameter of the project cost estimate, the total number of respondents who considered this
parameter as extremely or very important was equal to 294 respondents (97.1% of the sample). For
the parameter of project construction schedule, cost and quality, the total number of respondents
who regarded this parameter as extremely or very important was equal to 298 respondents (98.5%
of the sample). For the parameter of experience of the project teams, the total number of
respondents who considered this parameter as extremely or very important was equal to 296

respondents (97.7% of the sample).

For the parameter of knowledge on new technological techniques and materials, the total number
of respondents who considered this parameter as extremely or very important was equal to 269
respondents (88.8% of the sample). For the parameter of environmental circumstances, climate and

local weather conditions, the total number of respondents who regarded this parameter as extremely
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or very important was equal to 242 respondents (79.9% of the sample). For the parameter of
knowledge of site circumstances by the project team members, the total number of respondents
who considered this parameter as extremely or very important was equal to 271 respondents (89.4%
of the sample). For the parameter of accurate work drawings and specifications, the total number
of respondents who regarded the following parameter as extremely or very important was equal to

299 respondents (98.7% of the sample).

For the parameter of materials and labour availability and cost, the total number of respondents
who considered this parameter as extremely or very important was equal to 290 respondents (95.7%
of the sample). For the parameter of geotechnical circumstances, the total number of respondents
who regarded this parameter as extremely or very important was equal to 270 people (89.1% of the
sample). Similar to the previous determinant of the EPCM model application, all the parameters
demonstrated a high level of significance for the success of the project management, as was stated
by the study respondents. This fact means that all the stated parameters of technical specifications
and capabilities were considered as sources of risk in the case of poor management in current
project processes. The important characteristic of this group of EPCM model determinants was that
they were dependent on the performance of the project team. A single group of determinants that
could be considered as independent from the influence of the project team included environmental
circumstances, climate and local weather conditions, as well as geotechnical circumstances. For
these categories of risks, specific attention and the most accurate management approach should be
applied. From the position of management, it is important to monitor and control these sources of

risk, predict potential losses, and offer efficient mitigation strategies.
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Table 38 : Alignment among work breakdown structure (WBS), contracting work
breakdown structure (CWBS), cost breakdown structure (CBS), and organisation
breakdown structure (OBS)

Frequency % Valid % Cumulative %
Valid  Extremely Important 181 59.7 59.7 59.7
Very Important 97 32.0 32.0 91.7
Somewhat Important 18 5.9 5.9 97.7
Neutral 7 2.3 2.3 100.0
Total 303 100.0 100.0
Table 39: Project cost estimate
Frequency % Valid % Cumulative %
Valid  Extremely Important 199 65.7 65.7 65.7
Very Important 95 31.4 31.4 97.0
Somewhat Important 3 1.0 1.0 98.0
Neutral 6 2.0 2.0 100.0
Total 303 100.0 100.0
Table 40 : Project construction schedule, cost and quality
Frequency % Valid % Cumulative %
Valid  Extremely Important 217 71.6 71.6 71.6
Very Important 81 26.7 26.7 98.3
Somewhat Important 2 T 4 99.0
Neutral 3 1.0 1.0 100.0
Total 303 100.0 100.0
Table 41 : Experience of the project teams
Frequency % Valid % Cumulative %
Valid  Extremely Important 199 65.7 65.7 65.7
Very Important 97 32.0 32.0 97.7
Somewhat Important 5 1.7 1.7 99.3
Neutral 2 T T 100.0
Total 303 100.0 100.0
Table 42: Knowledge of new technological techniques and materials
Frequency -% Valid % Cumulative %
Valid  Extremely Important 145 47.9 47.9 47.9
Very Important 124 40.9 40.9 88.8
Somewhat Important 30 9.9 9.9 98.7
Neutral 3 1.0 1.0 99.7
Somewhat Unimportant 1 3 3 100.0
Total 303 100.0 100.0
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Table 43 : Environmental circumstances, climate and local weather conditions

Frequency % Valid % Cumulative %
Valid  Extremely Important 95 31.4 31.4 31.4
Very Important 147 48.5 48.5 79.9
Somewhat Important 53 175 175 97.4
Neutral 4 1.3 1.3 98.7
Somewhat Unimportant 4 1.3 1.3 100.0
Total 303 100.0 100.0
Table 44 : Knowledge about site circumstances by the project team members
Frequency % Valid % Cumulative %
Valid  Extremely Important 133 43.9 43.9 43.9
Very Important 138 45.5 45.5 89.4
Somewhat Important 27 8.9 8.9 98.3
Neutral 4 1.3 1.3 99.7
Somewhat Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Table 45 : Accurate work drawings and specifications
Frequency % ] Valid % Cumulative %
Valid  Extremely Important 193 63.7 63.7 63.7
Very Important 106 35.0 35.0 98.7
Somewhat Important 4 1.3 13 100.0
Total 303 100.0 100.0
Table 46: Materials and labour availability and cost
Frequency % Valid % Cumulative %
Valid  Extremely Important 162 53.5 53.5 535
Very Important 128 42.2 42.2 95.7
Somewhat Important 12 4.0 4.0 99.7
Neutral 1 3 3 100.0
Total 303 100.0 100.0
Table 47 : Geotechnical circumstances
Frequency % Valid % Cumulative %
Valid  Extremely Important 90 29.7 29.7 29.7
Very Important 180 59.4 594 89.1
Somewhat Important 26 8.6 8.6 97.7
Neutral 6 2.0 2.0 99.7
Somewhat Unimportant 1 3 3 100.0
Total 303 100.0 100.0
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The following step of descriptive statistics collection served for the assessment of the parameters
of extra-contractual measures. For this category of determinants of the EPCM model effectiveness,
12 parameters were delivered during the questionnaire analysis phase. The results of analysis for
this specific category of determinants are summarised in Table 48 to 59. For the parameter of
defining the sufficient level of delegation of authority within the client project management team,
the total number of respondents who considered this parameter as extremely or very important was
equal to 288 respondents (95% of the sample). For the parameter of setting a steering committee
for decision-making at the procurement phase, the total number of respondents who regarded this
parameter as extremely or very important was equal to 259 respondents (85.5% of the sample). For
the parameter of introduction of specific terms and conditions for control over purchase orders and
work packages, the total number of respondents who considered the following parameter as

extremely or very important was equal to 271 respondents (89.4% of the sample).

For the parameter of defining an appropriate expenditure limit for the procurement phase assigned
for the project director, the total number of respondents who regarded this parameter as extremely
or very important was equal to 274 people (90.5% of the sample). For the parameter of defining an
incentive scheme for the contractor for outperforming at the engineering and procurement phases,
the total number of respondents who regarded the following parameter as extremely or very
important was equal to 248 respondents (81.8% of the sample). For the parameter of setting
liquidated damages %ages for each phase of execution, the total number of respondents who
considered this parameter as extremely or very important was equal to 250 respondents (82.5% of

the sample). For the parameter of introduction of a child contract strategy under the EPCM contract,
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the total number of respondents who considered this parameter as extremely or very important was

equal to 169 respondents (55.8% of the sample).

For the parameter of outlining coordination of the design and construction works between different
work package contractors, the total number of respondents who considered this parameter as
extremely or very important was equal to 285 respondents (94.1% of the sample). For the parameter
of ensuring management, administration, and supervision of the work packages, the total number
of respondents who regarded this parameter as extremely or very important was equal to 296
respondents (94.1% of the sample). For the parameter of delivery of the project by defining certain
key milestone dates, the total number of respondents who considered this parameter as extremely
or very important was equal to 296 respondents (97.7% of the sample). For the parameter of
introducing terms and conditions discouraging unnecessary claim submissions by contractors, the
total number of respondents who regarded this parameter as extremely or very important was equal
to 259 respondents (85.5% of the sample). For the parameter of limiting the role of the company
in contractors’ insurance claims, the total number of respondents who considered this parameter as
extremely or very important was equal to 226 people (74.6% of the sample). Based on the results
of the performed data collection, a set of parameters of extra-contractual measures could be
removed from the list of critical success factors and potential sources of risk for the project team.
Among such parameters, the following must be mentioned: limiting the role of the company in
contractors’ insurance claims, and the introduction of a child contract strategy under the EPCM
contract. For these specific parameters, a low level of significance was identified by the study
respondents. In this way, all other parameters of the determinant’s group should be regarded as

potential sources of risks, with the requirement for development of adequate mitigation strategies.
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Table 48 : Defining a sufficient level of delegation of authority within the client project

management team

Frequency % Valid % Cumulative %
Valid Extremely Important 178 58.7 58.7 58.7
Very Important 110 36.3 36.3 95.0
Somewhat Important 11 3.6 3.6 98.7
Neutral 4 1.3 1.3 100.0
Total 303 100.0 100.0

Table 49 : Setting a steering committee for decision-making at the procurement phase

Frequency % Valid % Cumulative %
Valid Extremely Important 146 48.2 48.2 48.2
Very Important 113 37.3 37.3 85.5
Somewhat Important 34 11.2 11.2 96.7
Neutral 9 3.0 3.0 99.7
Extremely Unimportant 1 3 3 100.0
Total 303 100.0 100.0

Table 50 : Introduction of specific terms and conditions for control over purchase orders

and work packages
Frequency % Valid % Cumulative %
Valid  Extremely Important 158 52.1 52.1 52.1

Very Important 113 37.3 37.3 89.4
Somewhat Important 16 5.3 5.3 94.7
Neutral 14 4.6 4.6 99.3
Somewhat Unimportant 2 4 T 100.0
Total 303 100.0 100.0

Table 51 : Defining an appropriate expenditure limit for the procurement phase assigned for
the project director

Frequency % Valid % Cumulative %

Valid  Extremely Important 149 49.2 49.2 49.2
Very Important 125 41.3 41.3 90.4
Somewhat Important 21 6.9 6.9 97.4
Neutral 6 2.0 2.0 99.3
Somewhat Unimportant 1 3 3 99.7
Extremely Unimportant 1 3 3 100.0
Total 303 100.0 100.0

Table 52: Defining an incentive scheme for the contractor for outperforming at the
engineering and procurement phases
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Frequency % Valid % Cumulative %
Valid  Extremely Important 147 48.5 48.5 48.5
Very Important 101 33.3 33.3 81.8
Somewhat Important 37 12.2 12.2 94.1
Neutral 17 5.6 5.6 99.7
Somewhat Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Table 53 : Setting liquidated damages %ages for each phase of execution
] Freguency % Valid % Cumulative %
Valid  Extremely Important 106 35.0 35.0 35.0
Very Important 144 47.5 47.5 82.5
Somewhat Important 22 7.3 7.3 89.8
Neutral 23 7.6 7.6 97.4
Somewhat Unimportant 1 3 3 97.7
Very Unimportant 2 4 T 98.3
Extremely Unimportant 5 1.7 1.7 100.0
Total 303 100.0 100.0
Table 54 : Introduction of a child contract strategy under the EPCM contract
Frequency % Valid % Cumulative %
Valid Extremely Important 76 25.1 25.1 25.1
Very Important 93 30.7 30.7 55.8
Somewhat Important 53 17.5 17.5 73.3
Neutral 47 15.5 15.5 88.8
Somewhat Unimportant 16 5.3 5.3 94.1
Very Unimportant 17 5.6 5.6 99.7
Extremely Unimportant 1 3 3 100.0
Total 303 100.0 100.0

Table 55 : Outlining coordination of the design and construction works between
different work package contractors

Frequency % Valid % Cumulative %
Valid  Extremely Important 176 58.1 58.1 58.1
Very Important 109 36.0 36.0 94.1
Somewhat Important 15 5.0 5.0 99.0
Neutral 3 1.0 1.0 100.0
Total 303 100.0 100.0
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Table 56 : Ensuring management, administration, and supervision of the work

packages
Frequency % Valid % Cumulative %
Valid  Extremely Important 173 57.1 57.1 57.1
Very Important 123 40.6 40.6 97.7
Somewhat Important 5 1.7 1.7 99.3
Neutral 2 v v 100.0
Total 303 100.0 100.0

Table 57 : Delivery of the project by defining ce

rtain key milestone dates

Frequency % Valid % Cumulative %
Valid  Extremely Important 202 66.7 66.7 66.7
Very Important 96 31.7 31.7 98.3
Somewhat Important 3 1.0 1.0 99.3
Neutral 2 T T 100.0
Total 303 100.0 100.0

Table 58 : Introducing terms and conditions discouraging unnecessary claim

submissions by contractors

Frequency % Valid % Cumulative %

Valid Extremely Important 154 50.8 50.8 50.8
Very Important 105 34.7 34.7 85.5
Somewhat Important 24 7.9 7.9 93.4
Neutral 16 53 53 98.7
Somewhat Unimportant 2 T 4 99.3
Very Unimportant 2 T T 100.0
Total 303 100.0 100.0

Table 59 : Limiting the role of the company in cont

ractors’ insurance claims

Freguency % Valid % Cumulative %

Valid  Extremely Important 100 33.0 33.0 33.0
Very Important 126 41.6 41.6 74.6
Somewhat Important 22 7.3 7.3 81.8
Neutral 49 16.2 16.2 98.0
Somewhat Unimportant 3 1.0 1.0 99.0
Very Unimportant 2 T T 99.7
Extremely Unimportant 1 3 3 100.0
Total 303 100.0 100.0

The final element of the performed analysis included a discussion of the specific parameters of the

final determinant group found to be relevant to the development of the EPCM model benefits —
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resilience parameters. Findings of the descriptive statistics are presented in Table 60 to 67. For the
parameter of identifying the EPCM strategy for the right scope of work provides resilience in
project execution, the total number of respondents who considered this parameter as extremely or
very important was equal to 284 respondents (93.8% of the sample). For the parameter of flexibility
in detailed design changes, the total number of respondents who regarded this parameter as
extremely or very important was equal to 246 respondents (81.2% of the sample). For the parameter
of agility in the introduction of new mitigation for introduced risks, the total number of respondents
who considered this parameter as extremely or very important was equal to 263 respondents (86.8%
of the sample). For the parameter of flexibility in the assignment of work packages to the benefit
of the project need, the total number of respondents who regarded this parameter as extremely or

very important was equal to 266 respondents (87.8% of the sample).

For the parameter of flexibility in defining construction sequences based on the project need, the
total number of respondents who considered the parameter as extremely or very important was
equal to 280 respondents (92.4% of the sample). For the parameter of flexibility in defining the
procurement strategy based on the project need, the total number of respondents who considered
this parameter as extremely or very important was equal to 283 respondents (93.4% of the sample).
For the parameter of flexibility in introducing additional work package contractors based on the
project need, the total number of respondents who regarded this parameter as extremely or very
important was equal to 262 respondents (86.4% of the sample). For the parameter of flexibility for
the exit strategy within a phase of execution, the total number of respondents who considered the
parameter as extremely or very important was equal to 249 respondents (82.2% of the sample). The

results of the study demonstrated that a major part of the resilience parameters played a significant
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role in the potential success of the EPCM contracting model. Thus, it might be of great significance
to question the relevance of the following parameters as the sources of risk for the EPCM project:
flexibility in the detailed design changes and flexibility for the exit strategy within a phase of
execution. These specific parameters demonstrated the lowest level of respondents’ support.

Nevertheless, all the stated parameters of resilience in the context of the study might be considered

as important sources of risk for the project in general.

Table 60 : Identifying the EPCM strategy for the right scope of work provides
resilience in project execution

Frequency % Valid % Cumulative %
Valid  Extremely Important 189 62.4 62.4 62.4
Very Important 95 314 31.4 93.7
Somewhat Important 14 4.6 4.6 98.3
Neutral 5 1.7 1.7 100.0
Total 303 100.0 100.0
Table 61 : Flexibility in the detailed design changes
Frequency % Valid % Cumulative %
Valid  Extremely Important 146 48.2 48.2 48.2
Very Important 100 33.0 33.0 81.2
Somewhat Important 46 15.2 15.2 96.4
Neutral 9 3.0 3.0 99.3
Somewhat Unimportant 2 v v 100.0
Total 303 100.0 100.0

Table 62: Agility in the introduction of new mitigation for the introduced risks

Frequency % Valid % Cumulative %
Valid Extremely Important 160 52.8 52.8 52.8
Very Important 103 34.0 34.0 86.8
Somewhat Important 26 8.6 8.6 95.4
Neutral 14 4.6 4.6 100.0
Total 303 100.0 100.0
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Table 63 : Flexibility in the assignment of work packages to the benefit of the
project need

Frequency % Valid % Cumulative %
Valid  Extremely Important 159 52.5 52.5 525
Very Important 107 35.3 35.3 87.8
Somewhat Important 29 9.6 9.6 97.4
Neutral 7 2.3 2.3 99.7
Somewhat Unimportant 1 3 3 100.0
Total 303 100.0 100.0

Table 64: Flexibility in defining construction sequences based on the project

need
Frequency % Valid % Cumulative %
Valid Extremely Important 166 54.8 54.8 54.8
Very Important 114 37.6 37.6 924
Somewhat Important 19 6.3 6.3 98.7
Neutral 4 1.3 1.3 100.0
Total 303 100.0 100.0

Table 65 : Flexibility in defining the procurement strategy based on the project

need
Frequency % Valid % Cumulative %
Valid  Extremely Important 177 58.4 58.4 58.4
Very Important 106 35.0 35.0 934
Somewhat Important 15 5.0 5.0 98.3
Neutral 5 1.7 1.7 100.0
Total 303 100.0 100.0

Table 66 : Flexibility in introducing additional work package contractors based on
the project need

Frequency % Valid % Cumulative %
Valid  Extremely Important 148 48.8 48.8 48.8
Very Important 114 37.6 37.6 86.5
Somewhat Important 33 10.9 10.9 97.4
Neutral 6 2.0 2.0 99.3
Somewhat Unimportant 2 v v 100.0
Total 303 100.0 100.0
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Table 67 : Flexibility for the exit strategy within a phase of execution

Frequency % Valid % Cumulative %
Valid  Extremely Important 149 49.2 49.2 49.2
Very Important 100 33.0 33.0 82.2
Somewhat Important 31 10.2 10.2 92.4
Neutral 19 6.3 6.3 98.7
Somewhat Unimportant 4 1.3 1.3 100.0
Total 303 100.0 100.0

The outcomes of the presented section addressed the fourth objective of the research in the
presentation of the key categories of the EPCM model determinants that could serve as the sources
of risks for the project management team in general. Outcomes of the regression analysis
contributed to the definition of four groups of determinants that have a serious impact on the overall
benefits and outcomes of the EPCM model application during a large construction project. For the
stated categories of determinants, all the parameters mentioned in the context of questionnaire

analysis were found to be vital, thus leading to the definition of key sources of risk.

5.2.5. Objective 5: Key success factors for the application of the EPCM model

The fifth objective of the study was to identify the key success factors for the application of the
EPCM model in the oil and gas sector of Abu Dhabi. For the realisation of this objective, a
combination of data collection methods was applied. Firstly, it was important to collect and analyse
the findings of previous academic literature sources. Secondly, it was imperative to address the
stated objective in the format of descriptive statistics collection and analysis. However, the question
was addressed by a review of specific academic literature sources. The process of changes in the
vision of this problem was presented in the context of the literature review. The research by Wai

et al. (2012) divided the factors of success in the application of the EPCM contracting model into
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the following categories: factors related to the project, factors related to the project manager and
team members, factors related to the organisation, and factors related to the external environment.
Moreover, Wai et al. (2012) stated that the following parameters of the EPCM model application
played a specific role in the success of project management. In addition to this, a similar research
group stated that the EPCM contracting model is efficient for small to moderate-scale projects and
might be inefficient for large ones (Wai et al. 2012). Such a condition makes it reasonable to

consider the question about means of the stated limitations removal.

More recent studies on the issue of the success factor of the EPCM model have demonstrated that
the factor of effective communication between the project owner and the contractors is also vital
for the success of large construction projects (Oosterhof, 2018). The lack of effective cooperation
and communication between project stakeholders could contribute to the mutual dissatisfaction
with the working process, and the inability of the parties to reach the desired outcomes. Together
with the stated problems, one of the success factors for the EPCM contracting model was found to
be associated with the presence of adequate competencies among contractors (Oosterhof, 2018).
While it is obvious that without the required competencies any type of contractor would not be
capable of achieving the desired outcomes of the project’s realisation, the experience of previous
cases based on the application of the EPCM contracting model demonstrated that a large number
of projects can still face failures due to the lack of competencies among agents. The final finding
of the study by Oosterhof (2018) was that there was a lack of adequate understanding of the scope
of responsibility for each of the engaged parties during the project. Compared to the EPC
contracting model, where the full scope of responsibility and power during the project was

concentrated in the hands of the contractor, the EPCM contracting model supposed a flexible
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division of responsibilities between the project owner and the contractors. In case the parties fail
to reach an efficient model of division of responsibilities, negative outcomes could be reached in

the format of project failure.

Based on the stated arguments about the key success factors of the EPCM contracting model,
Oosterhof (2018) defined the following actions that should serve as a key to success in complex
projects management using the EPCM contracting model: the control over the contractor; reactive
construction management and accountability in relations between the project owner and the
contractor. These recommendations should be considered as basic principles of the EPCM
contracting model organisation for the project owner, based on the findings of the literature review.
The results of the literature review did not serve as a single source of insights for the definition of
key success factors of the EPCM contracting model. To address the stated objective with the
findings of questionnaire analysis, it is important to focus on the findings of the descriptive
statistics received during the discussion of the previous objective of the study. Regression analysis
of key determinants and benefits of the EPCM model application demonstrated the specific role of
the following groups of determinants for the realisation of the EPCM-based projects: legal and
regulatory guidelines, technical specifications, extra-contractual mechanisms, and resilience
parameters. Based on the discussion of the specific parameters for each of the stated determinants
of the EPCM model application, it is possible to identify specific success criteria that should be

met by the modern management team that aims to apply the EPCM contracting model.
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5.2.6. Objective 6: Guidelines for the adoption of the EPCM model

The final objective of the study was related to the definition of the specific set of guidelines that
should be followed by the management of large oil and gas companies in Abu Dhabi to reach
success in the field of the EPCM contracting model realisation. Similar to the approaches utilised
for the realisation of other objectives of this study, a combination of literature review and
quantitative research methods was applied. Furthermore, it was reasonable to summarise the
findings of the literature review, which would form the basis for an understanding of the key
elements of successful application of the EPCM contracting model in the future. The most complex
and reliable position in the context of the stated research objective was stated by Oosterhof (2018).
According to the position of this researcher, the utilisation of the EPCM model must be based on
the resolution of the following types of challenges: control over contractor, reactive construction
management, and accountability in relations between the project owner and the contractor. To
address these specific challenges associated with the application of the EPCM contracting model,
it is reasonable to deliver a reliable model of risks and responsibility distribution among the actors
engaged in the realisation of the EPCM contracting model. The final success factor that should be
considered in the practical guidelines for the future is the development of reliable criteria for the
selection of prospective contractors for the specific construction project. It is important to
understand that the risk of the selection of an improper contractor is always high, and this factor

could lead to the failure of the EPCM project in general.

The results of the literature review demonstrated the significant role of effective planning and
control during the realisation of the EPCM contracting model. It is important to answer the

questions about the selection of the optimal format of risks and responsibility distribution among
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the project owners and the engaged contractors, together with the question about the optimal
approach to the selection of the candidates that could serve as contractors for each specific project.
In the context of questionnaire analysis, specific determinants of the EPCM model application were
found to have a more serious impact on the overall effectiveness of this contracting model’s
application. Among the most important determinants of success, the following were identified:
legal and regulatory guidelines, technical specifications, extra-contractual measures, and resilience
parameters. These determinants were defined as key for the success of the EPCM contracting
model based on the summary of responses to the previous study objectives. These specific
determinants demonstrated their relevance to the resolution of the problems of cost-effectiveness,
risk mitigation, and benefits maximisation for project owners aiming to use the EPCM contracting
model. For the development of reliable guidelines that would serve as a basis for effective usage
of the EPCM contracting model in the future, it is of great significance to consider all the
parameters from the stated groups of determinants and deliver specific recommendations for their

practical realisation.

This section of the study serves as the description of the key findings of data collection in the
context of the stated objectives of the study. Six research objectives were considered based on the
findings of the literature review and questionnaire analysis. The first objective addressed a question
about theoretical and practical differences between the EPC and the EPCM contracting models. It
was found that the EPCM model could serve as a more flexible and reliable model of contract
organisation in case the project owner and the contractors managed to develop a reliable scheme
of cooperation, which would minimise the risk of mistakes and failures throughout the project. This

section also addressed the question about the means of realising specific benefit categories through
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the utilisation of the EPCM contracting model. It was found that a focus on the specific groups of
determinants could serve as a reliable strategy for benefits maximisation, including the realisation
of the cost-effective outcomes. Among the specific determinants of the EPCM contracting model
success, the following were considered as vital: legal and regulatory guidelines, technical
specifications, extra-contractual measures, and resilience parameters. Furthermore, the discussion
of the most important groups of determinants contributed to the definition of the key sources of
risk for the EPCM projects, and the means of their mitigation. It was found that the management
of oil and gas sector projects in Abu Dhabi should place specific emphasis on the improvement of
outcomes for key parameters of the EPCM contracting model to mitigate risks and guarantee the

full realisation of the potential project benefits.

The final element of discussion in this section was related to the definition of the key success
factors that should be targeted by project management in the oil and gas sector of Abu Dhabi.
Among the findings of the literature review, it is important to mention factors of control over the
contractor, reactive construction management, and accountability in relations between the project
owner and the contractor as sources of risks and benefits for the project. In addition, practical
guidelines for project management aiming to apply the EPCM contracting model should be based
on the efficient utilisation of the earlier-mentioned determinants of EPCM. Future studies will have
to address specific issues related to the definition of the best risk mitigation strategies and practices

for the realisation of the specific determinants of the EPCM contracting model.
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5.3. Summation of data analysis and findings

The final section of this chapter addresses the problem of presenting the data analysis findings. To
summarise the data analysis findings, the results of the study were considered in the context of the
identified research objectives. A detailed discussion of the key data analysis methods and the
research findings was provided. The results of the data analysis procedure contributed to the
resolution of all the stated research questions. For each of the questions, specific recommendations
and insights were delivered based on the findings of descriptive statistics and regression analysis.
The first research objective was related to the definition of the specific theoretical and practical
differences between the EPCM and EPC contracting models. The results of the literature review
identified the key difference between the two methods and the main source of risk — the need for
the project owner to identify the optimal format of the distribution of decision-making power and
responsibility in the case of the EPCM contracting model. If the EPC model of contracting leaves
limited decision-making power for the project owner, it is not only a serious limitation but also a
promising solution for the project owner that lacks experience in the practical realisation of the
construction projects. Nevertheless, the application of the EPCM contracting model is not a cure if
the project management team is not capable of building a proper balance of responsibilities among

actors.

The following research objective addressed the problem of effective application of the EPCM
contracting model for the project manager to be capable of implementing flexible exit strategies
and mitigate operational risks in cooperation with contractors. In the context of this objective, it
was found that the following determinants of EPCM model effectiveness should be applied to reach

the desired goal: negotiation and communication and coordination among relevant parties involved
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in the project (project information and process management); schedule of engineering, procurement
and construction, and approval of completed tasks (legal and regulatory guidelines); outlining
coordination of the design and construction works between different work package contractors
(extra-contractual mechanisms); flexibility in the assignment of work packages to the benefit of

project need; and flexibility for the exit strategy within a phase of execution (resilience parameters).

The third objective of the study aimed to assess legal solutions related to the application of the
EPCM contracting model that allows the project team to mitigate intellectual property protection
risks. The following activities were considered as key to success: change orders, permits, and shop
drawings submission and approval; schedule of engineering, procurement and construction, and
approval of completed tasks; and system completion requirements. In the context of the fourth
objective of the study, it was important to show the means of cost optimisation through the EPCM
model application during the project. The following activities were considered as key to success:
setting a steering committee for decision-making at the procurement phase; introduction of specific
terms and conditions for control over purchase orders and work packages; defining an appropriate
expenditure limit for the procurement phase assigned for the project director; defining an incentive
scheme for the contractor for outperforming in the engineering and procurement phases (extra-
contractual measures); flexibility in defining procurement strategy based on project needs
(resilience parameters); alignment among work breakdown structure (WBS), contracting work
breakdown structure (CWBS), cost breakdown structure (CBS), and organisation breakdown
structure (OBS); materials, and labour availability and cost (technical specifications); delivery of
the project by defining certain key milestone dates (extra-contractual measures); identifying the

EPCM strategy for the right scope of work provides resilience in project execution (resilience
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parameters); and agility in the introduction of new mitigation for introduced risks (resilience

parameters).

For objective five of the study, it was important to demonstrate specific measures in the context of
the EPCM contracting model utilisation that could contribute to the realisation of the cost-effective
result for the project investors. Finally, objective six addressed the problem of the impact of key
success factors of the EPCM model for balancing the risk distribution scheme. Therefore, this
section of Chapter five provided detailed responses to the stated research questions, as well as

identifying opportunities for further research.

5.4. Chapter summary

Chapter five of the thesis has presented the data collection and analysis outcomes. Several key
methods of data collection and analysis were utilised while conducting the study. Firstly, it is
important to mention the method of literature review, which formed the conceptual basis of the
study in general and contributed to the realisation of the first objective of the research. Theoretical
and practical differences between the EPC and EPCM contracting models were identified based on
the outcomes of the literature review, supported by the positions of reliable experts in the field of
contract management for large construction projects in the oil and gas sector. In addition to the
literature review method, an instrument of questionnaire data collection and analysis was applied.
This tool of data collection and analysis was applied to analyse the positions of a representative
sample of experts in the field of construction project management in the Abu Dhabi oil and gas

sector. The description of the demographic information for the study sample demonstrated the high

204



reliability and representative power of the sample, leading to the conclusion about high

opportunities for the generation of reliable insights based on the study findings.

The results of data collection and analysis contributed to the resolution of all the stated research
questions, together with the presentation of specific solutions for the earlier stated objectives of the
study. It was found that the application of the EPCM contracting model, if arranged based on a
reliable set of determinants for each specific case, could contribute to the realisation of the optimal
result for all actors engaged in large construction projects. It is possible to reach the cost-effective
and risk-mitigating results of project management using the EPCM contracting model. Finally, the
opportunities for further research were identified based on the outcomes of the study. Firstly, it was
highlighted that the specific risk mitigation strategies should be identified for each specific source
of risk related to the application of the EPCM contracting model. Therefore, future studies should
address the problem of adequate assessment of contractors for the EPCM model. It was also found
that the effectiveness of the EPCM approach is highly dependent on high-quality contractors, and

adequate distribution of responsibilities inside the project owner’s team and the contractors.
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CHAPTER SIX: DISCUSSION OF STUDY FINDINGS

6.0. Introduction

The study aimed to analyse the role of the EPCM contracting model application in the context of
large construction projects in the oil and gas sector of the UAE. The research objectives were
addressed with the usage of a survey data collection method and statistical analysis techniques.
Regression and correlation analysis as well as descriptive statistics analysis served as key
instruments of the realisation of the study objectives. In the context of this chapter, it was important
to discuss the key findings of the study in the context of the stated research objectives. The previous
presentation of the study results concerning specific objectives contributed to a better
understanding of the current situation in the field of the study. Nevertheless, the detailed insights
into and recommendations for practice could be developed only after careful discussion of the key

results in the following section of the research.

This chapter of the thesis presents the key findings of the study and discusses the study outcomes
in the context of the set research objectives. The previous chapter presented the key results of the
data collection and analysis procedure. This chapter aims to consider the earlier-presented findings
to answer the stated research questions and identify the key insights of the study. Furthermore, the
discussion of the study outcomes should be considered as a basis for the identification of the
existing knowledge gaps, opportunities for further study, and limitations of the thesis. To discuss
the key findings of the study, this chapter is divided into several sub-sections. The first section

presents introductory information, including information about the objective of this chapter and the
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data that was analysed. The following sub-section discusses the key study findings in the context
of the stated research objectives. For each specific research objective, a summary of study results
is presented, together with a discussion of outcomes of data analysis and practical insights.
Therefore, the findings of the study are structured in a format to address all the stated research

objectives and questions.

6.1. Realisation of study objectives

6.1.1. Objective 1: Analyse and compare the characteristics of the EPCM and EPC contract
models

The first objective of the study was focused on the definition and establishment of key theoretical

and practical differences between the EPC and EPCM contracting models from the point of their

application for large construction projects in the UAE oil and gas sector. As stated in the previous

chapter of the study, for the resolution of this study objective, the instrument of an academic

literature review was applied.

The main type of theoretical difference identified for the EPC and EPCM contracting models was
found to be associated with the format of power and responsibility distribution among project
stakeholders. In the case of the EPC contracting model application, full responsibility for the
project and decision-making power is delivered to the key contractor, while the project owner is
limited in authority and decision-making power (Priede, 2017). The full list of control and
management functions during the construction project is delivered to the project contractor, and
the project owner is capable of influencing only the stages of the initial planning of the project.

Such an approach was found to be associated with specific limitations and risks in the aspects of
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risk management and mitigation (DLA Piper, 2018; Picha et al., 2015). Since any type of project
is implemented in the conditions of a changing environment, there is always a risk that specific
environmental factors could lead to various challenges for the project in general. In such conditions,
the project owner might lack the power to influence the contractor in a way to mitigate or minimise
the negative impact of the changing environment. The project contractor relies only on their
decision-making mechanism in the field of risk management (Galloway 2009). While the EPC
contracting model forces the contractor to remove negative impacts of specific risks’ realisation
for the project, the time delays and quality challenges taking place in such conditions should not
be ignored. Even if the contractor manages to overcome specific risks caused by ineffective risk
management, the project owner might not be capable of reaching the desired outcomes within the

initial schedule and budget.

An alternative vision of the project management process organisation was observed in the case of
the EPCM contracting model application. For this format of contracting model, the method of
responsibility and power distribution among key stakeholders is based on the interests and demands
of the project owner. For instance, the project owner can leave a significant part of power in the
field of project management under their authority, distributing responsibilities among the
contractors involved (Singh and Tiwari 2015). In the case of the EPC model application, a single
key contractor was identified, and the key responsibilities included a selection of subcontractors,
whose services were required for the realisation of specific tasks during project realisation. In the
case of the EPCM contracting model, the project owner is able to develop a pool of contractors

independently, thus distributing power among them based on his/her decision (PWC, 2016; Wai et
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al. 2012). Therefore, general management and control functions are still performed by the project

owner.

Based on the findings of the literature review about the key theoretical differences between the
EPC and EPCM models, it was established that each of the applied methods of contracting could
have certain benefits and limits depending on the character of the specific situation. For example,
in case the project owner obtains the required skills and competencies for the realisation of the
required construction project, it might be sensible to emphasise the application of the EPCM
contracting model. Such a solution would allow the project owner to play a key role in the project
and effectively mitigate potential risks and challenges in terms of the project. Nevertheless, the
EPCM contracting model could be considered as the least reliable and effective solution in case
the project owner lacks competencies or experience in the field of large construction project
management (Too and Weaver 2014). The results of data collection and analysis presented in the
previous chapter of the study identified high requirements for the project owner who aims to apply
the EPCM contracting model. Practical risks related to the application of the EPCM contracting
model included the following: process guarantees, potential cost-ineffectiveness, open budget, and
potential procrastination of the contractor (Singh and Tiwari 2015). The project owner must be
capable not only of developing a reliable plan of project realisation using the EPCM contracting
model but also of performing regular control of the contractors’ performance, preventing cost,
schedule and quality challenges, and guaranteeing high productivity of contractors’ performance.
In the case of EPC contracting model application, these functions would be delegated to the senior

contractor.
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Among the practical challenges of the EPC contracting model application, the following were
identified: the absence of control over project management for the owner, quality risks, and high
risk of mistakes caused by the significant influence of the contractor on the project (Singh and
Tiwari 2015). A high level of dependency on decisions of senior contractors is the opposite option
compared to the model of the EPCM contract (Ventroux et al. 2017). If project owners aim to be
successful in terms of large construction projects for the oil and gas sector of the UAE, a more
flexible contracting strategy should be applied. In this context, the EPCM model seems to be the
optimal alternative. Even if the project owner lacks competencies and experience for effective
management of large construction projects, it is possible to select a senior contractor agent that will
be responsible for the general control and management of the project. However, if compared to the
EPC model, where such a senior contractor is provided with ultimate authority and power, the
EPCM model allows the project manager to distribute only part of the authority to this agent,

removing risks for the project in general.

6.1.2. Objective 2: Benefits of the EPCM contracting model for project management

The second objective of the research addressed a problem about the definition of the specific means
that could be applied by senior management in the Abu Dhabi oil and gas sector to utilise key
benefits of the EPCM contracting model in the specific construction projects. The previous chapter
of the study summarised the information about the key categories of the EPCM contracting model
application’s benefits. Consequently, the following types of benefits were considered: shorter
bidding time, standardised work packages, fast-track schedule through the alignment of
procurement and work packages, optimised material procurement cost, controlled project cost, the

adoption of new technologies, mark-up costs on material and execution are almost removed,
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controlled change orders, trust among different project parties, as well as faster system completion
achievement with client involvement. The outcomes of descriptive statistics analysis demonstrated
that, for each of the stated categories of benefits, study respondents provided their opinions about
the high relevance of their realisation in the chosen industry. From this perspective, specific means
for the realisation of the stated benefits of the EPCM model application are recommended to be

discussed.

In the previous chapter of the study, the method of correlation analysis was utilised to identify the
relationship between specific categories of the EPCM model benefits for large construction projects
and the specific techniques of potential realisation of these benefits. Based on the outcomes of
correlation analysis, the following methods of realisation were found to be those that contributed
most to the desired outcomes: project information and process management; legal and regulatory
framework; technical specifications and capabilities; extra-contractual mechanisms. It was found
that, for each of the presented categories of the EPCM model determinants, senior management
should focus on the application of the specific methods from each category to maximise benefits
for the organisation. While the results of data collection and analysis contributed to the definition
of the basic elements of the management strategy that should be applied to maximise benefits from
the application of the EPCM contracting model, it was also reasonable to describe specific tools
and mechanisms from each category of the EPCM determinants that should be applied in practice
to guarantee the optimal result for the interested parties. In the context of the stated objective, an
instrument of descriptive statistics analysis was applied. Moreover, it was imperative to describe

what specific instruments of the EPCM contracting model management could be considered as
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most useful and reliable from the point of the respondents engaged in the quantitative study. The

findings of data analysis for this objective are summarised in Table 68.

Table 68 : Descriptive statistics — objective 2

Project information and process management 1

Frequency % Valid % Cumulative %
Valid  Extremely Important 213 70.3 70.3 70.3
Very Important 81 26.7 26.7 97.0
Somewhat Important 9 3.0 3.0 100.0
Total 303 100.0 100.0
Project information and process management 2
Frequency % Valid % Cumulative %
Valid  Extremely Important 181 59.7 59.7 59.7
Very Important 109 36.0 36.0 95.7
Somewhat Important 10 3.3 3.3 99.0
Neutral 3 1.0 1.0 100.0
Total 303 100.0 100.0
Project information and process management 3
Frequency % Valid % Cumulative %
Valid  Extremely Important 211 69.6 69.6 69.6
Very Important 90 29.7 29.7 99.3
Somewhat Important 1 3 3 99.7
Neutral 1 3 3 100.0
Total 303 100.0 100.0
Project information and process management 4
Frequency % Valid % Cumulative %
Valid  Extremely Important 184 60.7 60.7 60.7
Very Important 110 36.3 36.3 97.0
Somewhat Important 8 2.6 2.6 99.7
Neutral 1 3 3 100.0
Total 303 100.0 100.0
Project information and process management 5
Frequency % Valid % Cumulative %
Valid  Extremely Important 194 64.0 64.0 64.0
Very Important 104 34.3 34.3 98.3
Somewhat Important 3 1.0 1.0 99.3
Neutral 2 v v 100.0
Total 303 100.0 100.0
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Project information and process management 6

213

Frequency % Valid % Cumulative %
Valid  Extremely Important 186 61.4 61.4 61.4
Very Important 106 35.0 35.0 96.4
Somewhat Important 10 3.3 3.3 99.7
Neutral 1 3 3 100.0
Total 303 100.0 100.0
Project information and process management 7
Frequency % Valid % Cumulative %
Valid  Extremely Important 156 51.5 51.5 51.5
Very Important 126 41.6 41.6 93.1
Somewhat Important 20 6.6 6.6 99.7
Neutral 1 3 3 100.0
Total 303 100.0 100.0
Project information and process management 8
Frequency % Valid % Cumulative %
Valid  Extremely Important 130 42.9 42.9 42.9
Very Important 156 51.5 51.5 94.4
Somewhat Important 11 3.6 3.6 98.0
Neutral 6 2.0 2.0 100.0
Total 303 100.0 100.0
Project information and process management 9
Frequency % Valid % Cumulative %
Valid Extremely Important 195 64.4 64.4 64.4
Very Important 103 34.0 34.0 98.3
Somewhat Important 4 1.3 1.3 99.7
Neutral 1 3 3 100.0
Total 303 100.0 100.0
Project information and process management 10
Frequency % Valid % Cumulative %
Valid Extremely Important 162 53.5 53.5 53.5
Very Important 127 41.9 41.9 95.4
Somewhat Important 11 3.6 3.6 99.0
Neutral 3 1.0 1.0 100.0
Total 303 100.0 100.0
Project information and process management 11
Frequency % Valid % Cumulative %
Valid Extremely Important 201 66.3 66.3 66.3
Very Important 97 32.0 32.0 98.3
Somewhat Important 3 1.0 1.0 99.3




214

Neutral 2 v T 100.0
Total 303 100.0 100.0
Project information and process management 12
Frequency % Valid % Cumulative %
Valid Extremely Important 170 56.1 56.1 56.1
Very Important 112 37.0 37.0 93.1
Somewhat Important 18 5.9 5.9 99.0
Neutral 3 1.0 1.0 100.0
Total 303 100.0 100.0
Project information and process management 13
Frequency % Valid % Cumulative %
Valid Extremely Important 139 45.9 45.9 45.9
Very Important 138 45.5 45.5 91.4
Somewhat Important 20 6.6 6.6 98.0
Neutral 1.3 1.3 99.3
Somewhat Unimportant 1 3 3 99.7
Very Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Project information and process management 14
Frequency % Valid % Cumulative %
Valid Extremely Important 167 55.1 55.1 55.1
Very Important 113 37.3 37.3 924
Somewhat Important 15 5.0 5.0 97.4
Neutral 7 2.3 2.3 99.7
Somewhat Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Project information and process management 15
Frequency % Valid % Cumulative %
Valid Extremely Important 171 56.4 56.4 56.4
Very Important 108 35.6 35.6 92.1
Somewhat Important 16 5.3 5.3 97.4
Neutral 8 2.6 2.6 100.0
Total 303 100.0 100.0
Legal and regulatory framework 1
Frequency % Valid % Cumulative %
Valid Extremely Important 204 67.3 67.3 67.3
Very Important 86 28.4 28.4 95.7
Somewhat Important 10 3.3 3.3 99.0
Neutral 3 1.0 1.0 100.0
Total 303 100.0 100.0
Legal and regulatory framework 2
Frequency % Valid % Cumulative %
Valid Extremely Important 180 59.4 59.4 59.4




Very Important
Somewhat Important
Neutral

Total

112
10
1
303

37.0
3.3
3
100.0

37.0
3.3
3
100.0

96.4
99.7
100.0

Legal and regu

latory framework 3

Frequency % Valid % Cumulative %
Valid Extremely Important 200 66.0 66.0 66.0
Very Important 99 32.7 32.7 98.7
Somewhat Important 3 1.0 1.0 99.7
Neutral 1 3 3 100.0
Total 303 100.0 100.0
Legal and regulatory framework 4
Frequency % Valid % Cumulative %
Valid Extremely Important 171 56.4 56.4 56.4
Very Important 114 37.6 37.6 94.1
Somewhat Important 16 5.3 5.3 99.3
Neutral 2 T v 100.0
Total 303 100.0 100.0
Legal and regulatory framework 5
Frequency % Valid % Cumulative %
Valid Extremely Important 132 43.6 43.6 43.6
Very Important 144 475 475 91.1
Somewhat Important 19 6.3 6.3 97.4
Neutral 8 2.6 2.6 100.0
Total 303 100.0 100.0
Legal and regulatory framework 6
Frequency % Valid % Cumulative %
Valid Extremely Important 148 48.8 48.8 48.8
Very Important 123 40.6 40.6 89.4
Somewhat Important 26 8.6 8.6 98.0
Neutral 6 2.0 2.0 100.0
Total 303 100.0 100.0
Legal and regulatory framework 7
Frequency % Valid % Cumulative %
Valid Extremely Important 137 45.2 45.2 45.2
Very Important 141 46.5 46.5 91.7
Somewhat Important 20 6.6 6.6 98.3
Neutral 4 1.3 1.3 99.7
Somewhat Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Legal and regulatory framework 8
Frequency % Valid % Cumulative %
Valid Extremely Important 175 57.8 57.8 57.8
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Technical specifications and capabilities 1

Frequency % Valid % Cumulative %
Valid Extremely Important 181 59.7 59.7 59.7
Very Important 97 32.0 32.0 91.7
Somewhat Important 18 5.9 5.9 97.7
Neutral 7 2.3 2.3 100.0
Total 303 100.0 100.0
Technical specifications and capabilities 2
Frequency % Valid % Cumulative %
Valid Extremely Important 199 65.7 65.7 65.7
Very Important 95 31.4 31.4 97.0
Somewhat Important 3 1.0 1.0 98.0
Neutral 6 2.0 2.0 100.0
Total 303 100.0 100.0
Technical specifications and capabilities 3
Frequency % Valid % Cumulative %
Valid Extremely Important 217 71.6 71.6 71.6
Very Important 81 26.7 26.7 98.3
Somewhat Important 2 T T 99.0
Neutral 3 1.0 1.0 100.0
Total 303 100.0 100.0
Technical specifications and capabilities 4
Frequency % Valid % Cumulative %
Valid Extremely Important 199 65.7 65.7 65.7
Very Important 97 32.0 32.0 97.7
Somewhat Important 5 1.7 1.7 99.3
Neutral 2 7 7 100.0
Total 303 100.0 100.0
Technical specifications and capabilities 5
Frequency % Valid % Cumulative %
Valid Extremely Important 145 47.9 47.9 47.9
Very Important 124 40.9 40.9 88.8
Somewhat Important 30 9.9 9.9 98.7
Neutral 3 1.0 1.0 99.7
Somewhat Unimportant 1 3 3 100.0
Total 303 100.0 100.0
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Technical specifications and ca

abilities 6

Frequency % Valid % Cumulative %
Valid Extremely Important 95 31.4 31.4 31.4
Very Important 147 48.5 48.5 79.9
Somewhat Important 53 175 175 97.4
Neutral 4 1.3 1.3 98.7
Somewhat Unimportant 4 1.3 1.3 100.0
Total 303 100.0 100.0
Technical specifications and capabilities 7
Frequency % Valid % Cumulative %
Valid Extremely Important 133 43.9 43.9 43.9
Very Important 138 45.5 45.5 89.4
Somewhat Important 27 8.9 8.9 98.3
Neutral 4 1.3 1.3 99.7
Somewhat Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Technical specifications and capabilities 8
Frequency % Valid % Cumulative %
Valid Extremely Important 193 63.7 63.7 63.7
Very Important 106 35.0 35.0 98.7
Somewhat Important 4 1.3 1.3 100.0
Total 303 100.0 100.0
Technical specifications and capabilities 9
Frequency % Valid % Cumulative %
Valid Extremely Important 162 53.5 53.5 53.5
Very Important 128 42.2 42.2 95.7
Somewhat Important 12 4.0 4.0 99.7
Neutral 1 3 3 100.0
Total 303 100.0 100.0
Technical specifications and capabilities 10
Freguency % Valid % Cumulative %
Valid Extremely Important 90 29.7 29.7 29.7
Very Important 180 59.4 59.4 89.1
Somewhat Important 26 8.6 8.6 97.7
Neutral 6 2.0 2.0 99.7
Somewhat Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Extra-contractual measures 1
Frequency % Valid % Cumulative %
Valid Extremely Important 178 58.7 58.7 58.7
Very Important 110 36.3 36.3 95.0
Somewhat Important 11 3.6 3.6 98.7
Neutral 4 1.3 1.3 100.0
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Frequency % Valid % Cumulative %
Valid Extremely Important 146 48.2 48.2 48.2
Very Important 113 37.3 37.3 85.5
Somewhat Important 34 11.2 11.2 96.7
Neutral 9 3.0 3.0 99.7
Extremely 1 3 3 100.0
Unimportant
Total 303 100.0 100.0
Extra-contractual measures 3
Frequency % Valid % Cumulative %
Valid Extremely Important 158 52.1 52.1 52.1
Very Important 113 37.3 37.3 89.4
Somewhat Important 16 5.3 5.3 94.7
Neutral 14 4.6 4.6 99.3
Somewhat Unimportant 2 v v 100.0
Total 303 100.0 100.0
Extra-contractual measures 4
Frequency % Valid % Cumulative %
Valid Extremely Important 149 49.2 49.2 49.2
Very Important 125 41.3 41.3 90.4
Somewhat Important 21 6.9 6.9 97.4
Neutral 6 2.0 2.0 99.3
Somewhat Unimportant 1 3 3 99.7
Extremely Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Extra-contractual measures 5
Frequency % Valid % Cumulative %
Valid Extremely Important 147 48.5 48.5 48.5
Very Important 101 33.3 33.3 81.8
Somewhat Important 37 12.2 12.2 94.1
Neutral 17 5.6 5.6 99.7
Somewhat Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Extra-contractual measures 6
Cumulative
Frequency % Valid % %
Valid Extremely Important 106 35.0 35.0 35.0
Very Important 144 47.5 475 82.5
Somewhat Important 22 7.3 7.3 89.8
Neutral 23 7.6 7.6 97.4




Somewhat Unimportant 1 3 3 97.7
Very Unimportant 2 v v 98.3
Extremely Unimportant 5 1.7 1.7 100.0
Total 303 100.0 100.0
Extra-contractual measures 7
Cumulative
Freguency % Valid % %
Valid Extremely Important 76 25.1 25.1 25.1
Very Important 93 30.7 30.7 55.8
Somewhat Important 53 175 175 73.3
Neutral 47 15.5 15.5 88.8
Somewhat Unimportant 16 5.3 5.3 94.1
Very Unimportant 17 5.6 5.6 99.7
Extremely Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Extra-contractual measures 8
Frequency % Valid % Cumulative %
Valid  Extremely Important 176 58.1 58.1 58.1
Very Important 109 36.0 36.0 94.1
Somewhat Important 15 5.0 5.0 99.0
Neutral 3 1.0 1.0 100.0
Total 303 100.0 100.0
Extra-contractual measures 9
Freguency % Valid % Cumulative %
Valid  Extremely Important 173 57.1 57.1 57.1
Very Important 123 40.6 40.6 97.7
Somewhat Important 5 1.7 1.7 99.3
Neutral 2 4 v 100.0
Total 303 100.0 100.0
Extra-contractual measures 10
Freguency % Valid % Cumulative %
Valid  Extremely Important 202 66.7 66.7 66.7
Very Important 96 31.7 31.7 98.3
Somewhat Important 3 1.0 1.0 99.3
Neutral 2 v v 100.0
Total 303 100.0 100.0
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Extra-contractual measures 11

Cumulative
Frequency % Valid % %
Valid Extremely Important 154 50.8 50.8 50.8
Very Important 105 34.7 34.7 85.5
Somewhat Important 24 7.9 7.9 93.4
Neutral 16 5.3 5.3 98.7
Somewhat Unimportant 2 T T 99.3
Very Unimportant 2 T T 100.0
Total 303 100.0 100.0
Extra-contractual measures 12
Cumulative
Frequency % Valid % %
Valid Extremely Important 100 33.0 33.0 33.0
Very Important 126 41.6 41.6 74.6
Somewhat Important 22 7.3 7.3 81.8
Neutral 49 16.2 16.2 98.0
Somewhat Unimportant 3 1.0 1.0 99.0
Very Unimportant 2 4 4 99.7
Extremely Unimportant 1 3 3 100.0
Total 303 100.0 100.0
Extra-contractual measures 13
Frequency % Valid % Cumulative %
Valid  Extremely Important 143 47.2 47.2 47.2
Very Important 126 41.6 41.6 88.8
Somewhat Important 21 6.9 6.9 95.7
Neutral 13 4.3 4.3 100.0
Total 303 100.0 100.0

To address the second research objective and define specific methods that could allow the project
management team to maximise the benefits from the application of the EPCM contracting model,
the researcher focused on the selection of the specific determinants of the EPCM model that were
characterised with the highest level of support among study respondents. When compared to the

approach utilised in the previous chapter of the thesis, the researcher selected only those methods
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that were characterised by the major support of respondents as “Extremely important” for the
successful realisation of the EPCM contracting model. The results of descriptive statistics analysis
demonstrated that the following methods should be applied to reach optimal benefits of the EPCM

contracting model application:

Negotiation and communication, as well as coordination among relevant parties involved in the
project;

= Decision-making;

= Materials procurement;

» Planning and scheduling;

= Work packaging design and subcontracting;

= The schedule of engineering, procurement and construction, and approval of the completed

tasks;

= Project cost estimate;

= Project construction schedule, cost and quality;

= Experience of the project teams;

= Delivery of the project by defining certain key milestone dates.

The results of the quantitative study allowed the researcher to identify a list of activities and
methods that should be applied to guarantee the realisation of the EPCM contracting model’s
benefits. The question of coordination and communication among the engaged stakeholders was
highlighted as a primary field of interest for the effective realisation of the EPCM benefits.
Furthermore, it was found that the decision-making process should be performed by the project

owner with high attention to all the existing details and in high cooperation with contractors. This
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factor is especially relevant if the project owner lacks experience in the realisation of large
construction projects. Specific emphasis should also be placed on the questions of planning and
scheduling, as well as the procurement of materials. It was established that, to succeed in the
realisation of the EPCM model, project owners and contractors should define optimal solutions to
these specific tasks. In addition, the question of work packaging design and subcontracting should
not be ignored if the project manager aims to utilise the benefits of the EPCM contracting format.
Furthermore, it was found to be important to deliver the schedule of engineering, procurement and
construction, as well as the approval of completed tasks. This schedule should serve as a guide for
the project team, allowing project owners and contractors to reach success in timely, cost-effective
and high-quality realisation of the project stages. Moreover, the key milestone dates should be
identified for the project team to reach success. Last but not least, it was established that the
experience of project team members plays an important role in the success of the EPCM contracting
model. This means that, if the project owner lacks experience in the specific aspects of project
management, it is imperative to collect the required competencies by attracting qualified

contractors.

6.1.3. Objective 3: Achievement of cost-effectiveness through the adoption of the EPCM

model

The third objective of the study dealt with the problem of the cost-effectiveness benefit of the
EPCM contracting model. To succeed in the field of the EPCM contracting model realisation, the
management of complex construction projects in the UAE oil and gas sector must be capable of

identifying the best means of cost-effective result realisation. The previous chapter of the study
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served the aims of the definition of the specific determinants of the EPCM model application that
could contribute to the realisation of the stated outcome. Among the specific benefits of the EPCM
model application that were considered as an outcome of the cost-effective realisation of the
construction project, the following were considered: optimised material procurement cost,
controlled project cost, and removal of mark-up cost on material and execution. These categories
of benefits were selected since they were directly related to cost-effective outcomes of the EPCM
contracting model application.

The results of the analysis of key determinants that contribute to the optimised material
procurement cost were demonstrated in the previous section of the study. According to the findings
of the performed analysis, the optimisation of material procurement costs could be reached mainly
through the application of specific determinants of the EPCM model: project bid and contracting
project information and process management, technical specifications, and capabilities. Thus, in
order to optimise the material procurement costs in the process of general costs optimisation for
the aims of the construction project, the management of the company should consider the
contracting strategy type applied, negotiation and communication terms, material procurement
terms, reporting structure and responsibilities, alignment among work breakdown structure (WBS),
contracting work breakdown structure (CWBS), cost breakdown structure (CBS), organisation

breakdown structure (OBS), and adequate project cost estimate.

Based on the findings of analysis for the first criterion of the cost-effective realisation of the EPCM
model, it is important to indicate that success in the field of the practical application of this
instrument could be dependent on the proper choice of the contracting strategy, the development

of reliable negotiation and communication methods, reporting scheme, materials procurement
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terms included in the contract and the detailed planning of all elements of the project mentioned in
the previous paragraph. The realisation of all the stated practices would depend on the experience
of the project owner in the field of project management. For instance, in case the manager lacks
adequate competencies, it is recommended to attract a qualified advisor responsible for the
realisation of the mentioned activities. In any specific case, the cost-effectiveness of the EPCM
contracting model application would depend on the capability of project stakeholders to implement
the defined recommendations. The following criterion of cost-effectiveness of the EPCM
contracting model, the application was the parameter of the controlled project cost. Therefore, it
was found that the technical specifications and capabilities, in addition to extra-contractual
measures, could serve as a basis for success in the realisation of this specific type of benefit from
the EPCM model application. Thus, to reach the desired outcome, the following activities (EPCM
determinants) were considered as most important: accurate work drawings and specifications;
materials and labour availability and cost; introduction of specific terms and conditions for control
over purchase orders and work packages; defining appropriate expenditure limit for the
procurement phase assigned for the project director; defining an incentive scheme for the contractor
for outperforming in the engineering and procurement phases. These specific activities could be
considered as a useful addition to the recommendations provided regarding the first criterion of

cost-effectiveness in this section of the chapter.

As seen from the provided insights, the management of the EPCM contract should orient towards
the accurate planning and realisation of the project stages, together with an adequate assessment of
environmental conditions. The argument concerning the importance of the control of prices and

availability of materials was found to be one of the most significant in the context of the controlled
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project costs outcome. Therefore, from this perspective, the EPCM contracting model’s application
should be built not solely on the definition of the format of stakeholders’ cooperation but also on
the definition of means of adaptation to the changes in the environment. Furthermore, the key
stakeholders of the project should adequately assess the existing challenges and risks posed by the
environment and implement mutually beneficial solutions to the problems. Such finding leads to
the need for the development of a reliable and effective stakeholders’ cooperation model during
the EPCM project. Such a need is a basis for further study, which should be performed in the future,

based on the thesis findings.

However, the findings in terms of the second criterion of cost-effectiveness in the EPCM contract
led to the conclusion about the importance of the development of proper incentives and motivation
schemes for contractors. The project owners should apply the advantages of the EPCM contracting
model to encourage cost-effective performance among contractors. When compared to the EPC
contracting model and other methods of project management organisation, the EPCM contracting
model allows the project managers to define the format of benefits distribution among contractors
based on the set of criteria. In the context of cost-effective project outcomes realisation, it was
established that it would be of great significance to build a connection between the level of the
project’s cost-effectiveness and the specific compensation benefits for contractors. Similarly, a
system of penalties should be developed to guarantee adequate punishments of irresponsible and

ineffective contractors, hence minimising the risk of similar practice realisation in the future.

For the final criterion of cost-effectiveness, the removal of mark-up cost on material and execution,

the regression analysis findings demonstrated that only the means of extra-contractual measures
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could be applied. In addition to the earlier-stated recommendations, the following determinants
could be highlighted as an effective solution: setting a steering committee for decision-making at
the procurement phase; outlining coordination of the design and construction works between
different work package contractors. According to the data analysis findings, unexpected costs are
usually caused by a lack of cooperation and coordination among project stakeholders. The
traditional format of cooperation within large construction projects could lead to the inability of
contractors to identify the best alternative solution, generating additional costs for the project
owner. Thus, in order to address this question, the instrument of the EPCM contract should be
applied to establish a specific format of cooperation among stakeholders. Based on such a solution,
it could be possible to encourage contractors to develop more reliable and cost-effective solutions
for the project. However, the findings in realising objective 3 in the thesis led to the conclusion
about the requirement for a complex approach to the realisation of specific benefits of the EPCM
contracting model. This specific contracting strategy is associated with a wide list of benefits that
could lead to the cost-effectiveness of the project in general. Nevertheless, the realisation of each
of the specific benefits is not guaranteed, and the objective of the project management team is to
establish the rules of stakeholders’ cooperation that would lead to the desired outcomes. Therefore,
the recommendations provided in this section of the chapter should contribute to the realisation of

the promising outcomes.
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6.1.4. Objective 4: Identification of the key categories of risks associated with the EPCM
model
The following objective of the study was related to the definition of the key categories of risks
relevant for the modern EPCM contracting model, and the identification of the specific risk
mitigation strategies applicable to these risk sources. While considering the question of risk
mitigation strategy development, it was found that further study in this field should be conducted.
Thus, it is necessary to collect and analyse the data presented in reliable and relevant academic
literature sources to identify the best risk mitigation practices applied by researchers and
practitioners for the management of EPCM contracts. Nevertheless, the results of the literature
review and primary data analysis in this thesis also contributed to the identification of the specific

categories of risk and key mitigation practices.

The results of risk sources for complex construction projects led to the definition of the following
basic list of risks: project scope and feasibility risk, design and specification risk, quality risk, time
overrun risk, cost overrun risk, leadership risk, organisational risk, physical resource mobilisation,
and utilisation risk, technology risk, contractual risk, force majeure, political and legal risks,
financial and economic risks, funding failure risk, communication risks, project execution risk, as
well as installation and purchase risks (Bali and Apte 2014). While this list presents general
categories of risks for construction projects, it was important to identify a more specialised list of
risks common for the EPCM contracting model. Therefore, to address this question, an instrument
of correlation analysis was applied. Based on an assessment of correlation level for key categories
of the EPCM model benefits and determinants, it was found what specific categories of the EPCM

model determinants were vital for the realisation of overall benefits of this contracting format.
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Furthermore, methods of logical analysis led the researcher to the conclusion that the determinants
that resulted in the highest probability of benefits realisation in the EPCM contracts should also be
considered as key sources of risk. In case of failures with the vital determinants of the EPCM

contract success, it was obvious that the risk of project failure could, in general, be increased.

The outcomes of correlation analysis of the data presented in the previous chapter of the study
contributed to determining the key role of the following EPCM determinants as the sources of
project risks: legal and regulatory framework, together with technical specifications and
capabilities, extra-contractual measures, and resilience parameters. Furthermore, it is worth
considering specific findings for each category of determinants and identifying the main sources
of risk for the EPCM contracts. Among specific determinants from the group of the legal and
regulatory framework, the following were considered as vital for the realisation of the EPCM
project benefits: work packaging design and subcontracting; change orders, permits, and show
drawings’ submission and approval; schedule of engineering, procurement and construction, and
approval of completed tasks; company standard operating procedures; government auditing
protocols and procedures; experience with building codes, by-laws, statutes and other government
regulations definition of projects boundaries at an early stage of the project; system completion
requirements. Thus, it was stated that the final success of the EPCM contracting model realisation
depends on the project team’s capability to understand and utilise existing legal and regulatory
requirements stated by the governmental regulators. In addition, the project owner should be
capable of establishing transparent and effective mechanisms of cooperation with other

stakeholders to guarantee full control over key processes during the project. Failures in the
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mentioned fields of activity should be considered as main sources of risk for the project in general.

Moreover, specific risk mitigation strategies should be developed to address these problems.

For the category of technical specifications and capabilities, the following key determinants were
considered: alignment among work breakdown structure (WBS), contracting work breakdown
structure (CWBS), cost breakdown structure (CBS), and organisation breakdown structure (OBS);
project cost estimate; project construction schedule, cost and quality; the experience of the project
teams; the knowledge of site circumstances by the project team members; accurate work drawings
and specifications; materials and labour availability and cost; geotechnical circumstances. The
findings of the performed data analysis highlighted the significance of adequate knowledge
concerning the internal and external environment of the project for the successful application of
the EPCM contracting model. The project management team should be able to develop a detailed
plan of project realisation for the successful application of this model. Mistakes in any of the
earlier-presented steps of project realisation could lead to severe risks for the project in general.
Moreover, specific initiatives should be suggested to guarantee effective planning of the project
under the EPCM contracting model and develop effective means of knowledge collection in terms

of the internal and external environment of the project.

Specific attention was also paid to the analysis of the key determinants of success in the aspect of
extra-contractual measures. The following key determinants were identified as the potential sources
of risk for the project management team: defining a sufficient level of the delegation of authority
within the client project management team; introducing specific terms and conditions for control

over purchase orders and work packages; defining appropriate expenditure limit for the
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procurement phase assigned for the project director; defining an incentive scheme for the contractor
for outperforming at the engineering and procurement phases; setting liquidated damages %ages
for each phase of execution; outlining coordination of the design and construction works between
different work package contractors; ensuring management, administration and supervision of the
work packages; and delivering the project by defining certain key milestone dates. Furthermore,
specific activities described in the context of extra-contractual measures could also be considered
as the risk mitigation strategies that could be applied in modern companies to succeed in the
application of the EPCM contracting model. However, it is possible to compare the activities
mentioned in this segment of the discussion with the key sources of risk that were identified earlier.
In the majority of cases, orientation towards either of the proposed strategies could contribute to

the mitigation of specific risk sources.

To summarise the findings in the context of the stated research objective, the outcomes of data
collection and analysis demonstrated that the key sources of risk for the EPCM project were related
to the following fields of activity: cooperation and coordination of different stakeholders during
the project; planning and control of the project; management and motivation of contractors; as well
as control of the environmental conditions that are not under the direct control of the project team.
Furthermore, specific risk mitigation strategies should be proposed for the specified groups of risks.
Thus, it is reasonable to perform further studies to address each specific risk category in detail. As
for the general recommendations concerning the choice of risk mitigation practices, it is important
to perform further study to identify specific means and techniques that could allow organisations
in the oil and gas sector of Abu Dhabi to address the stated aspects of project management in the

most efficient manner.
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6.1.5. Objective 5: Key success factors for the application of the EPCM model

The fifth objective of this thesis was associated with the definition of the key success factors
relevant in the context of EPCM contracting model application. However, it should be noted that
the results of data collection and analysis presented in the previous chapter of the thesis contributed
to the definition of the optimal means that could contribute to the maximisation of benefits for
organisations in the oil and gas sector of Abu Dhabi that would like to utilise the EPCM contracting
model for their projects. In addition to the outcomes of quantitative data analysis, literature review
outcomes were applied in the context of this study objective’s realisation. The highest contribution
to the study of the key success factors in the context of the EPCM contract application was
delivered by Wai et al. (2012). According to the positions of the research group of Wai et al. (2012),
the following factors could be considered as key to success for the project in general: factors related
to the project, factors related to the project manager and team members, factors related to the
organisation, and factors related to the external environment (Wai et al. 2012). Thus, it is
imperative to consider specific parameters that could guarantee the success of the project in each

of the stated groups. The findings of quantitative data analysis should be utilised in this aspect.

For the group of factors related to the project, the results of quantitative data analysis demonstrated
that the proper planning and control of the project, in general, should be considered as a key to
success. Moreover, the outcomes of analysis for previous objectives of the study should be
considered as a reliable basis for the development of conclusions in terms of this specific objective.
The type of contracting strategy selected was found to be the most significant determinant of the
EPCM contracts among bid and contracting determinants groups. Work packaging design and

subcontracting, change orders, permits, and shop drawing submission and approval, together with
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clear system completion requirements, were also considered as the important determinants of
success in the aspect of EPCM contracting model application. Nevertheless, it should be noted that,
without a clear understanding of the potential outcomes of the construction project, management
of the oil and gas sector in Abu Dhabi is not likely to achieve success in the application of the

EPCM contracting model.

The following group of success factors included those related to the project manager and team
members. Furthermore, the outcomes of previous analysis contributed to the definition of a wide
range of parameters relevant to this aspect of the problem. However, it should be noted that key
determinants of success in operations of the project team included the following: negotiation and
communication and coordination among relevant parties involved in the project; decision-making;
trust among different project parties; overall experience of engaged parties in different aspects of
project management process; and a sufficient level of delegation of authority within the client
project management team. Therefore, it is evident that effective organisation of teamwork within
the EPCM contracting model is dependent on the capability of parties to develop a reliable
communication and cooperation format. One of the main disadvantages of the EPC contracting
model was found to be related to the lack of cooperation between project owners and contractors.
Hence, the application of the EPCM contracting model could serve as a basis for the resolution of

this problem.

Nevertheless, the effective realisation of such an outcome would depend on the capability of project
management to distribute responsibilities and roles in the team. It is worth indicating that improper

distribution of powers within the team could lead to worse outcomes, removing opportunities for
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mutual trust and cooperation. The worst case that could take place is if project team members lose
a clear understanding of their role and functions within the project. In this case, it is possible that
specific tasks within the project would not be completed properly, since no single actor would
consider these tasks as part of his/her responsibility. In such conditions, project owners and
management teams should guarantee that all the engaged parties clearly understand their roles

within a project.

The discussion of factors related to the organisation also led the researcher to the definition of
useful insights into the aspect of key success factors of the EPCM project. The effective
organisation of project management in the context of EPCM contracting model application was
found to be dependent on a set of determinants. Among them, the following were highlighted by
the study respondents: decision-making; information dissemination; reporting structure and
responsibilities; schedule of engineering, procurement and construction, and approval of completed
tasks; alignment among work breakdown structure (WBS), contracting work breakdown structure
(CWBS), cost breakdown structure (CBS), and organisation breakdown structure (OBS); setting a
steering committee for decision-making at the procurement phase; defining an incentive scheme
for the contractor for outperforming at the engineering and procurement phases. Furthermore, the
organisation of the project management process in the context of the EPCM contracting model
application was found to be dependent on the effective distribution of roles and incentives among

team members.

A specific format of power distribution in the process of project organisation was established to

depend on the level of the project owner’s capabilities and experience in the field of project
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management. When compared to the EPC contracting model, where full responsibility was given
to the senior contractor, the EPCM model allows the project owners to take a specific level of
responsibility for themselves, depending on their capabilities and experience. In this context, it is
of great importance to focus on the level of responsibility correlating with the actual capabilities
and experience of the project owners. Otherwise, the desire to concentrate full power in a single

pair of hands could lead to failures in the process of the project’s realisation.

The final aspect in the assessment of the key success factors included a discussion of the factors
related to the external environment. In the process of a quantitative study of the key determinants
of the EPCM contracting model application, it was found that the knowledge of the project’s
environment is important for the successful realisation of the specific project goals. Moreover, high
attention should be paid to the following determinants of the EPCM contracting model: government
auditing protocols and procedures; experience in local laws and other government regulations, as
well as modification in laws and regulations; experience with building codes, by-laws, statutes and
other government regulations; definition of projects boundaries at an early stage of the project;
knowledge of new technological techniques and materials; environmental circumstances, climate
and local weather conditions; knowledge about site circumstances by the project team members;
as well as materials and labour availability and cost. Hence, the factors of success related to the
project’s environment could be divided into two specific categories — the ones that could be
controlled by the project team, and the ones that require adaptation of the project plan to specific

conditions in the environment.
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Taken together, the success in the application of the EPCM contracting model is dependent on a
list of factors and determinants. To guarantee the realisation of the planned benefits from the
application of the EPCM contracting instruments, the project management team should guarantee
compliance with the stated conditions. On the one hand, the EPCM contracting model provides
significant opportunities for the development of flexible and adaptive project management
strategies, which could allow the project team to reach all the desired project outcomes. On the
other hand, if compared to the EPC model, where full power is concentrated in the hands of senior
contractors, the EPCM model places a higher level of responsibility on the project owner. The
success of the project, in general, could be dependent on the project owner’s capability to select

the optimal project team structure and the model of responsibilities distribution.

6.1.6. Objective 6: Guidelines for the adoption of EPCM model

The final objective of the study was related to the development of the specific guidelines that should
be followed by the senior management of the Abu Dhabi oil and gas sector to guarantee effective
application of the EPCM contracting model for large construction projects. Similar to the approach
applied to the realisation of the previous study objective, a combination of literature review and
quantitative data analysis methods was utilised. The most detailed reply to the stated research
objective was provided in the study by Oosterhof (2018). The following types of challenges should
be addressed to reach success in the application of the EPCM contracting model: control over
contractor; reactive construction management; and accountability in relations between the project
owner and the contractor. For each of the specified categories of challenges, detailed guidelines

were identified in the context of the study.
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The first aspect of effective organisation of project management using the EPCM contracting
model was related to control over contractors. To reach success in this field, guidelines for the
project management team have to address the following questions: methods of contractor selection,
methods of contractor motivation, and control. In the aspect of the selection of contractors, the final
decision should be made based on the detailed planning of the project and understanding of the
environmental conditions. In case the project owner team has sufficient experience in this aspect
of the project management process, it is possible to select a group of subcontractors responsible for
the realisation of the specific elements of the final project. In case the project owner lacks the
required competencies and skills, it is imperative to select a senior contractor, delivering the

required level of responsibility and power to him/her.

In terms of contractors' motivation and control, all procedures should be based on the pre-defined
schedule of work breakdown structure (WBS), contracting work breakdown structure (CWBS),
cost breakdown structure (CBS), and organisation breakdown structure (OBS). Moreover, it is
important to define clear and transparent requirements for each element of the project plan,
including quality and cost, as well as schedule requirements for each stage’s completion.
Consequently, based on the prescribed plan and requirements, the performance of each contractor
should be assessed. In case the contractor perfectly complies with the requirements of the project
plan or achieves even better outcomes than expected, a system of incentives and additional
compensations should be utilised. Similar to this, if the contractor fails to comply with specific
elements of plan requirements, a system of penalties and punishments should be applied. However,
it should be noted that one of the main advantages of the EPCM contracting model is that it allows

the project owner to develop and utilise a system of objective criteria and incentives that could

236



encourage contractors to be more productive. Such an advantage is absent in the context of the EPC

contracting model, which was also considered in this thesis.

The following set of guidelines was developed to address the challenge of reactive construction
management. As stated earlier in this chapter of the study, the success of the EPCM contracting
model is highly dependent on the ability of the project management team to comply with the
changes in the project’s requirements. The initial project plan could include a detailed scheme of
works distribution, but it cannot guarantee high sustainability of all project stages in the conditions
of a changing environment. Thus, in order to succeed in the application of the EPCM contracting
model, the management should obtain sufficient knowledge of the environment of the project, and
experience in the field of project plan adaptation. Specific aspects of the environment that were
found to be vital in the context of the study included information about the materials and their costs,
state regulations applied to the project, as well as site conditions and climate changes in the zone
of the project’s realisation. Furthermore, specific focus was placed on the factor of the availability
of information about technological innovations that could be applied in the context of the project’s

realisation.

The success of the EPCM contracting model is dependent on the capability of the project team to
manage all the earlier-presented types of information about the project’s environment. In the early
stage of the project’s realisation, it is important to develop a system of knowledge management
about the environmental conditions and challenges. Such a system should serve as a basis for the
early definition of potential sources of challenges and risks, prevention, and mitigation strategy

development. In case such a system is not developed initially, there is a risk that unfavourable

237



environmental conditions would lead to the accumulation of failures and mistakes in the separate
stages of the project’s realisation, leading to the failure of the project in general. The final category
of challenges addressed in the context of the stated objective of the thesis included the factor of
accountability in relations between the project owner and the contractor. As earlier stated, the
success of the EPCM project depends on the ability of project team members to develop a model
of effective cooperation and communication. This argument is especially relevant in the context of
the relationship between contractors and project owners. Primary attention should be paid to the
question about the initial distribution of responsibilities and functions in the project team. The
project owners are capable of delivering any specific level of power and responsibility to
contractors, depending on their capability to take on a specific part of the functions during the

project.

However, to address the problem of accountability in the relationship between contractors and
project owner, it is important to develop a system of reporting and communication between parties
in the initial phase of the EPCM project. In the context of the project schedule, it is reasonable to
define specific milestones that have to be met by each specific contractor and provide requirements
for the organisation of the reporting process in each step of the contractor's performance. The main
objective of the project owner should be related to the organisation of a stable flow of information
from the project contractors, adequate estimation of the current state of the project, existing
opportunities, and risks. Specific elements of the contractors’ reports should be initially clarified
for the parties to optimise the process of communications. Taken together, the application of the
EPCM contracting model in the oil and gas sector of Abu Dhabi was found to be associated with a

wide list of challenges and requirements. It is imperative to mention that success in the application
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of the EPCM contracting model would require the project owner to implement a wide set of
guidelines addressing each of the earlier-identified categories of potential challenges. The most
significant sources of risk for the EPCM project could potentially include questions of coordination
and communication between the project owner and contractors, and the problems of the adaptation
of the project plan to the existing environmental conditions. Nevertheless, specific
recommendations provided in this chapter of the thesis should contribute to the successful

implementation of project objectives with the EPCM contracting model.

6.2. Chapter summary

This chapter has discussed the key findings of data analysis in the context of the stated study
objectives. The first question addressed was related to the discussion of the key theoretical and
practical differences between the EPCM and EPC contracting models. It was established that the
EPC contracting model could be considered as an effective alternative solution for project owners
who lack experience and competencies in the field of complex project management. Nevertheless,
the EPCM contracting model could be considered as a more flexible and effective contracting
approach if project owners were capable of effectively distributing responsibility within the project

team and guaranteeing control of the contractor's performance.

Key categories of benefits from the application of the EPCM contracting model that could be
applied in the context of the oil and gas industry of Abu Dhabi could be achieved through improved
cooperation between project owners and contractors, detailed planning, and control of each phase
of the project, and a clear understanding of the existing conditions in the project’s environment.

Moreover, cost-effectiveness benefits of the EPCM contracting model could be achieved by careful
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planning and control of the materials procurement processes, effective monitoring, the motivation
of contractors, and the assessment of the risks of increases in material prices in the market. In the
context of the EPCM contracting model application, it is important to define strict limits for the
project budget, encouraging contractors to comply with the budgetary requirements. The role of
the project owner should be associated with strict control of budget regulation, preventing

unnecessary losses on the part of contractors.

Key risks and success factors in the context of the EPCM contracting model application were also
identified in the context of the study. Based on the study outcomes, specific recommendations and
guidelines were developed for the management to follow in the aspect of effective utilisation of the
EPCM contracting model. It was stated that project owners should pay specific attention to the
aspects of contractors' relationship management, planning and control of all stages of the project,
as well as control of the environmental conditions for the project in general. Without adequate
attention to all the stated aspects of project realisation, the EPCM contracting model could not
guarantee the realisation of the desired result and satisfaction of all the needs of engaged

stakeholders.
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CHAPTER SEVEN: MODEL DEVELOPMENT, VALIDATION AND

VERIFICATION

7.0. Introduction

This chapter of the research addresses the problem of the development of the end study model, its
validation and verification. In the context of Chapter three, a conceptual framework was developed
to clarify the theoretical model of the relationship between the characteristics of the EPCM
contracting solution and the end outcomes for the management of large construction projects in the
oil and gas sector of the UAE. The objective of the research was to assess the reliability and validity
of the proposed conceptual framework model based on the findings of primary data analysis as a
result of the survey questionnaire method application. This chapter provides a grounded discussion
of the key study findings in the context of the proposed conceptual framework of the study.
Moreover, it was important to show whether the proposed structure of the independent variables is
relevant and valid for the description of the impacts of the EPCM contracting model on the

outcomes of project management in the oil and gas sector of the UAE.

The resolution of the stated objectives of the chapter was performed based on the summarisation
of the findings of the previous study and application of the specific validation and verification
methods to guarantee the definition of the narrow list of parameters that should be considered in
the context of the EPCM contracting model application in the UAE oil and gas sector. The results
of this chapter include the definition of the final vision of the conceptual model for the description

of the relationship between the EPCM contracting model features and the character of the outcomes

241



for the UAE oil and gas sector. Furthermore, specific implications of the model are identified in
the format of practical recommendations for the management of large construction projects in the

oil and gas sector of Abu Dhabi and the UAE.

7.1. Aim of the chapter

Previous chapters of the thesis addressed all the key aspects of the performed research. It was
important to understand the role of the EPCM contracting model in the realisation of large
construction projects in the oil and gas sector of Abu Dhabi and the UAE. It was demonstrated that
the target industry was highly dependent on the successful realisation of large construction projects,
and the project management teams required reliable instruments of management and control that
would allow them to reach the desired goals of construction projects without excessive costs and
risks for the project outcomes. The previous chapters of the study discussed the specific
opportunities and challenges related to the application of the EPCM contracting model to the
selected field of practice. The analysis of the study problems included the literature reviewed and
the collection of primary data from the practitioners operating in the target field of project
management. Results of primary and secondary data collection and analysis contributed to the
resolution of the stated research questions and the definition of the main theoretical and practical
implications of the research. All the findings of the study were grouped following the conceptual

framework model identified in the previous sections of the study.

This chapter of the final thesis provides the verification and validation of the end conceptual model
that could describe the relationship between the EPCM contracting model characteristics and the

outcomes of project management based on this model for companies in the Abu Dhabi oil and gas
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sector. However, it was important to apply the outcomes of primary and secondary data analysis to
the initial conceptual framework to define the contents of the final model. Outcomes of data
collection and analysis could contribute to the verification of the initial model or concluding the
need for exclusion of part of the parameters from the final scheme. The results of this chapter had
to form the basis for practical implications that would generate high use for the end practitioners —

project management teams operating in the oil and gas sector of Abu Dhabi and the UAE.

To address the aims of this chapter, a specific structure was followed. First, this chapter considers
the question about the relevance of the model presented. It was essential to provide strong
arguments that would persuade theorists and end practitioners about the relevance of focusing on
the end conceptual model. Following the clarification of the model’s importance to the target
audience, the researcher presents the details of the model’s verification and validation process. In
this context, it was important to describe the key objectives, process and results of the model’s
verification and validation. From the researcher’s viewpoint, the provision of sufficient details
about this aspect of the performed work had to form the basis for the development of a position
about the high relevance and reliability of the proposed theoretical and practical implications. The
absence of sufficient verification and validation procedures for the outcomes of the study could
create reasons for concerns about the usefulness of the end study recommendations among the

target audience.

Following the verification and validation process, the procedures of model development and
presentation of model implications were performed. The procedure of verification and validation

of the model contributed to the definition of the full list of characteristics of the EPCM contracting
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model that should be included in the end model. Therefore, based on the summary of end
characteristics of the model, specific practical implications for the target audience of professionals
were identified. It was possible to define specific parameters of the EPCM contracting model that
should be effectively managed by the project management teams to reach optimal outcomes of
project realisation in the oil and gas sector of the UAE. Altogether, this chapter of the research
serves as the definition of the end implications of the study and recommendations for practitioners

in the field of the EPCM contracting model application.

7.2. The need for the model

The first question addressed in this chapter is related to the discussion of the importance and
relevance of the model that would be delivered in this part of the final thesis. It was important to
demonstrate the significance of the proposed solution and the presence of the target population
ready to apply effective innovations in the target field of operations. For the situation in the UAE
oil and gas sector, it was demonstrated in the previous chapter of the thesis that the industry is
occupied by a high number of local and multinational companies interested in the realisation of
large construction projects. This sector plays an important role in the national economy of the UAE
and the regional economy of the Abu Dhabi Emirate. Furthermore, the findings of previous analysis
demonstrated that the oil and gas sector is currently focusing on a search for efficient project
management solutions that would allow the industry to manage future large construction projects.
In this context, the requirements of the Abu Dhabi Economic Vision 2030 programme should be
mentioned. This programme defines the need to reform the oil and gas sector in the Emirate through
the creation of a new infrastructure and business capabilities for players. Such a policy shift means

that the organisations would achieve new development opportunities, and the competitive powers
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of specific companies would depend on their capability to utilise the available opportunities during
large construction and expansion projects. The need for a reliable practical solution for the
organisation of large construction projects in the Abu Dhabi oil and gas sector is also explained by
the character of competition existing in the market. Currently, equal shares of domestic and
multinational companies are present in the target market. This fact means that local players with
headquarters in the UAE would have to compete with considerably larger and stronger global
players, which differ from the UAE-based businesses in terms of managerial efficiency and
resource security. Therefore, to form strong competition to the foreign players, domestic businesses
should be provided with practical recommendations for effective organisation of strategic
development projects. Moreover, it was important to define project contracting solutions that would

minimise risks and expenses for the domestic players.

Altogether, the need for the study model that will be presented further in this chapter was explained
with the presence of a strong potential demand for the proposed solution. Domestic business in the
UAE oil and gas sector is supposed to be interested in recommendations that would allow them to
form an asymmetric strategy of competition against multinational organisations in the local energy
market. Thus, the definition of the key parameters of the EPCM contracting method performed
based on the model implications could give practitioners a better understanding of the principles
of project contract management. This conclusion creates the basis for the identification of the high

relevance and utility of the end research model discussed in this chapter of the study.
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7.3. Verification and validation objectives

The key element of the research model assessment included the procedure of the study process and
verification and validation of outcomes. Before the discussion of the specific elements of the
verification and validation procedure applied in this study, it is reasonable to present the general
nature of the phenomenon of validation and verification. Anderson et al. (2007) identified the
procedure of verification and validation as a process of the application of a set of approaches and
methods focused on the assessment of the accuracy and reliability of the specific model in reference
to the identified research problem. Verification could be defined as the process of determining the
accuracy of the conceptual description of the studied phenomenon with the proposed theoretical
model. In the aspect of validation, this process is oriented towards the comparison of computational
predictions with experimental data to assess the modelling error. In the context of the proposed
definition of the validation and verification process, it was possible to identify the key objectives
of the verification and validation procedure about the stated study problem. In the context of the
study, the researcher aimed to analyse different aspects of the EPCM contracting model application
to reach a valid understanding of this contracting model’s parameters that mainly contribute to the
realisation of the desired outcomes in the field of project management. It was important to
guarantee that the proposed structure of the EPCM contracting model parameters is relevant to the
description of the role of this contracting method in application to the field of the Abu Dhabi oil

and gas sector operations.

Due to the specifics of the functions stated for the procedures of verification and validation, it was
important to divide the specific objectives relevant for both elements of results analysis. In the

context of verification of the study processes and outcomes, it was stated that the procedure mainly
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orients on the definition of applicability of the proposed methods of study results definition (Song
and Fu, 2018). From this perspective, the objectives of the verification procedure had to include
the assessment of the reliability of the selected data collection and analysis methods in the context
of the stated research objectives’ realisation. Therefore, the following objectives were identified

for the verification element of the study analysis:

Define the applicable data collection and analysis methods for the realisation of the study

objectives;

Estimate the key sample characteristics from the point of their impact on the prospective study

outcomes;

Assess the quality of data collection outcomes and development of a reliable database for the

aims of analysis;

Assess the effectiveness of data analysis methods and the estimation of the quality of the end
study findings.

The procedure of study outcomes validation was defined as a set of activities aimed at
demonstrating whether the results of the study adequately describe the existing reality (Song and
Fu, 2018). In this way, the researcher aimed to clarify whether the findings and implications of the
study could be considered as a reliable basis for the description of the existing reality and the
development of practical recommendations. Thus, the following objectives of the validation
procedure were identified:

= Assess the reliability of research findings in the aspect of the description of the existing reality

in the selected field of study;
= Critically estimate the applicability of the study findings in the context of the development of

practical recommendations for the target population.
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Therefore, the outcomes of the verification and validation procedure during the study had to
contribute to the development of a realistic and reliable research model. This model was supposed
to describe the realistic relationship between separate parameters of the EPCM contracting model
and the dependent variable — the outcomes of the EPCM contracting model application in the UAE
oil and gas sector. At the end of the verification and validation procedure, specific elements of the

study model were defined.

7.4. Verification and validation process

The previous section of the chapter introduced key objectives and motives of the researcher during
the verification and validation procedure. The realisation of the stated objectives was grounded on
the application of the set of methods. A set of verification strategies applied during the study
followed general principles mentioned in previous studies. For instance, Morse et al. (2002)
identified the following methods of study verification: methodological coherence realisation;
appropriate development of the sample; appropriate selection of data collection and analysis
methods; and theoretical thinking and development of the theory template for assessment during
the study. Each of these elements of the verification process should be considered together with
the specific steps taken during the study. In the aspect of methodological coherence realisation, it
was important to guarantee a correlation between the research methods and the stated research
questions. Key research questions were summarised in the introduction to the study. Based on the
comparison and analysis of specific methods of data collection and analysis that could be applied
in reference to the stated questions, it was found that the survey questionnaire methodology would

perfectly fit the required objectives. The following criteria were applied for verification of the
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research method: opportunities for the generalisation of the study outcomes; high reliability of the
study outcomes grounded on the collection of data from the target population. Compared to other
research methods that could be applied, it was found that survey questionnaire analysis was the

most promising.

The procedure of appropriate development of the study sample was based on the selection of the
appropriate sample size and characteristics of the study participants. In the process of defining the
sample characteristics, the researcher grounded his decision on the study of the sampling technique
applied in previous studies for a similar problem. Consequently, a purposive non-probability
sampling technique was applied to guarantee the inclusion of participants who could deliver the
most useful information in the context of the research questions. A set of participation criteria,
including age, gender, work experience, and other parameters, was applied to guarantee the equal
representation of target population groups in the sample. The process of appropriate selection of
data collection and analysis methods included the development of a reliable survey form that would
allow the researcher to gain access to useful knowledge that was not present in previous studies.
The basis for the development of the survey form included an analysis of relevant academic and
non-academic literature discussing the research problem. In this way, the researcher gained a
deeper understanding of the research problem and existing knowledge in this field. Based on the
knowledge gaps identified during the literature review, the researcher developed a survey form

addressing these gaps.

The criterion of theoretical thinking during the development of the research methodology was

performed via a specific focus on a high number of relevant theories that described the field of

249



study. Previous chapters of the thesis provided a discussion of the research problem in the context
of the following theories: complex system theory (CST), agency theory and transaction costs
economy (TCE) theory. All of the stated theories formed the basis for the definition of the main
parameters that should be included in the conceptual framework of the study.

In this way, the procedure of the theory template’s development for assessment during the study
included the formation of a list of parameters for the EPCM model that could impact the outcomes
of this contracting method’s application in the target industry. The list of parameters was identified
based on the outcomes of the literature review and analysis of the mentioned theories. The objective
of the study was to assess the relevance of the application of each of the proposed parameters in

the end study model.

Together with the process of research verification, a set of activities was performed to guarantee
the validity of the study outcomes. The following aspects of research validity were assessed:
internal validity, external validity and statistical conclusion validity. Each of the stated criteria
served for the assessment of the quality of the study outcomes for the concrete dimension. Internal
validity served for the assessment of the actual level of impact for the dependent variable caused
by the independent variable (Hawkins et al. 2019). Furthermore, the following methods of internal
validity assessment were applied: triangulation and reflexivity. The nature of the triangulation
method is to assess the validity of the study outcomes based on a discussion of similar questions
using several research methods. For the present study, the researcher utilised methods of survey
questionnaire and literature analysis as separate methods addressing similar questions. The method
of reflexivity included subjective assessment of the reliability of the study outcomes based on the

subjective opinion of the researcher.
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However, external validity criteria are applied to assess the quality of the study outcomes from the
point of their generalisation. In the context of the study, external validity was assessed to define
whether the outcomes of the study could be applied to explain the research problem for a larger
sample (Im et al. 2019). Methods of external validity assessment included a thick description of
the phenomena under study and variation in the selection of participants. The earlier discussion of
the verification process demonstrated that the researcher aimed to collect reliable and relevant data
from a large scope of participants, who also differed in their personal and professional
characteristics. The instrument of thick description was applied through the development of a
detailed survey form, which included a sufficient number of questions for a description of the key
study parameters. The final element of the validation process included statistical conclusion
validity assessment. To guarantee statistical conclusion validity, the researcher applied instruments
of correlation and regression analysis, together with general descriptive statistics. The researcher
also assessed primary data from the viewpoint of actual connection existing between the
independent and dependent variables identified in the conceptual framework of the study.
Altogether, the applied verification and validation methods had to contribute to the development

of reliable and relevant study outcomes.

7.5. Verification and validation results

The final element of the verification and validation process included the presentation of the results
gained from the application of the identified methods. First, the results of the verification
procedures realisation should be summarised. The methodological coherence of data during the

study was guaranteed with the reliance on the theoretical constructs describing the relationship
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between the dependent and independent parameters of the study. In this context, the outcomes of
the application of the defined theories contributed to the development of a reliable conceptual
framework describing key parameters of the EPCM contracting model from the viewpoint of
impact on the outcomes of project management in the UAE oil and gas sector. The results of the
development of an appropriate data sample were demonstrated in Chapter five of the study. The
researcher managed to form a reliable and representative sample that included participants with a
high variety in aspects of work location, nationality, age, years of work experience, education, job
position and level, skills, and competencies. The characteristics of the sample population
demonstrated that specialists with different levels of personal and professional traits were included
in a single study. Such an outcome also contributed to the external validity of the study since the
researcher was capable of forming a general understanding of the research questions among the

varied categories of the target population.

The verification of the applicability of the data collection and analysis methods led to the formation
of a wide list of survey questions, which were grounded both on the findings of previous studies
and the identified knowledge gaps. Theoretical grounding of the conceptual framework formed a
reliable basis for the creation of a theoretical model that would describe the impacts of the specific
parameters on the dependent variable. The findings of the study led to the formation of a reliable
model that identified practical implications of the study from the target population. In the aspect of
validation of the study outcomes, a comparison of the literature review and survey questionnaire
analysis demonstrated a moderate level of internal validity of the study results. These findings led
to the exclusion of some parameters from the final model and optimisation of the study

implications. Statistical conclusion validity assessment demonstrated a high level of correlation
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between the independent and dependent variables of the study, while the outcomes of regression
analysis identified high reliability of the key regression models for the resolution of the study
questions. Based on the outcomes of the verification and validation process and its outcomes, the

final study model was developed.

7.6. Model development

The results of the application of the specific verification and validation methods included the
development of a more concrete image of the study model, which would serve as a basis for the
definition of the specific practical and theoretical implications of the study. It was important to
summarise the findings of data collection and analysis in the form of an end theoretical model
describing the relationship between the parameters of the EPCM contracting model and the
outcomes of project management in the Abu Dhabi oil and gas sector. The proposed study model
differed from the conceptual framework model that was discussed earlier in this study. The main
difference was related to the exclusion of some independent parameters that did not demonstrate
significance for the dependent variable based on a statistical analysis of the survey outcomes. The
first step taken in the context of the development of a theoretical model that could be applied for
the aim of identification of practical implications for project management teams in the context of
the UAE oil and gas sector included the justification of the conceptual framework presented in the
previous chapters of the study. The conceptual framework was a basis for the development of the
regression analysis procedure, which demonstrated the significance of each of the independent
variables for an explanation of the key characteristics of the dependent variable. The process of the

assessment of the reliability of inclusion of each parameter of the EPCM contracting method into
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the final study model was performed based on correlation and regression analysis, used for the
earlier-stated questions of the study.

The findings of the correlation and regression analysis presented in chapters five and six of the
thesis contributed to the definition of the final image of the study model. Compared to the initial
conceptual framework presented in Figure 5, the final model of the study applied to the aim of
developing practical implications lacked the following independent variables: project bidding and
contracting; as well as project information and management process. These variables were
excluded from the final model of the study because the findings of the data analysis in chapters
five and six demonstrated the low significance of these variables for the resolution of the specific
study questions. In this way, it was possible to indicate that the integration of these specific
parameters in the process of developing practical implications would not contribute to the creation
of effective recommendations with a high positive effect for the target population. These
parameters are related to the positive outcomes of the EPCM contracting model’s application in
the target field. Nevertheless, the findings of the correlation and regression analysis demonstrated
that the benefits from their integration into final practical recommendations are limited; thus, they

were excluded from the final model. The image of the end study model is presented in Figure 6.

The presented model of the dependent and independent variables also differs from the conceptual
framework of the study through the inclusion of a set of mediation variables, which served for the
summarisation of success factors of the EPCM contracting model’s application in the target
industry. The results of the study presented in chapters five and six contributed to the identification
of the specific categories of key success factors that are supposed to contribute to the effective

application of the EPCM contracting model in the oil and gas sector of the UAE and Abu Dhabi
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Emirate. It was found to be essential to add these parameters to the final study model to guarantee
a full understanding of the conditions of EPCM contracting method application among the target
population. In the context of statistical analysis of the primary data collected during the survey, it
was established that the parameters of legal and regulatory guidelines, technical specifications,
extra-contractual measures, and resilience parameters played a key role in the successful
application of the EPCM contracting model in the target industry. Nevertheless, the presentation
of the mediation variables was important to the target population to understand specific practices
that are required to deliver the desired outcomes of construction projects through the EPCM
contracting model. The findings of the study, including the practical guidelines, will be delivered

in the following parts of this chapter.

The role of the mediator variables presented in Figure 6. was associated with the highlight of the
factors that could impact the level of independent variables’ impact on the specific contracting
outcomes — the effectiveness of the EPCM contracting model. While the independent variables
were found to be of highest importance for the effective utilization of the EPCM contracting model
in the oil and gas industry projects, the mediating variables demonstrated their significance for the
maximization of positive impacts of independent parameters on the dependent ones. Effective
stakeholder communication was important for optimization of the EPCM contracting terms,
allowing parties to consider interests of each stakeholder group in the end contracting model.
Reliable method of contractor’s selection was important as a factor that determined the end utility
of the EPCM contracting model for the specific project. In case if poor selection of contractors was
performed, the EPCM contracting model would not have contributed to the successful realization

of the project objectives. The role of risks and responsibility distribution model was associated
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with the need for early and careful assignment of responsibility to the specific project stakeholders
to avoid risks and losses for the project. Finally, engagement of the project owner in the process of
the EPCM contracting model development was found to be valuable for integration of the project
owner’s interests into the end contracting approach. Altogether, while the mediator variables were
not considered as significant factors of dependent variables’ change, they were integrated for the

aims of end EPCM guidelines development in future construction projects.
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Figure 6 : Proposed model
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An important element of the model development process included the presentation of the contents

for each independent variable identified in the end study model. As evident from Figure 6, four key

categories of the independent variables were included in the study. The results of the data collection

and analysis in chapters five and six led the researcher to the conclusion that successful application

of the EPCM contracting model in the UAE oil and gas sector requires a specific focus on the full

list of parameters identified for each of the presented categories of independent variables. From

this perspective, it was important to indicate the fact that all the parameters for each of the

independent variables presented in the end study model are also included in this model. In the

process of the development of practical implications of the model, these parameters should be

included. A graphic presentation of the key parameters is delivered in Figure 7.

Project Legal and
Regulatory Guidelines

Project Technical
Specifications

Extra-Contractual
Mechanisms

Resilience Parameters

Work packaging design and subcontracting

Schedule of engineering, procurement and construction, and approval of completed tasks
Company standard operating procedures

System completion requirements

Alignment among work breakdown structure (WBS), contracting work breakdown structure (CWBS),
cost breakdown structure (CBS), and organisation breakdown structure (OBS)

Knowledge on new technological techniques and materials
Knowledge about site circumstances by the project team members
Defining sufficient level of delegation of authority within the client project management team

Setting a steering committee for decision taking at the procurement phase

Defining an incentive scheme to the contractor for outperforming at engineering & procurement
phases

Setting liquidated damages percentages for each phase of execution
Introducing terms & conditions discouraging unnecessary claim submissions by contractors

Identifying the EPCM strategy for the right scope of work provides resilience in project execution
Flexibility in all phases of the project

Agility in introduction of new mitigation for introduced risks

Figure 7: Independent variables of the study
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Source: Author

7.7. Model implications

The implications of the study model included specific recommendations and solutions proposed
for the target population. The target population of the study included project management of large
construction projects in the Abu Dhabi oil and gas sector. It was important to provide them with
reliable guidelines for the development of the EPCM contracting solutions applicable in the
specific conditions of their projects. From the point of the key objectives of the study, the end
model implications had to meet certain criteria. First, it is important to deliver guidelines that would
be characterised by a high level of generalisation. It is important to deliver EPCM contracting
guidelines that would be applicable in any type of organisation operating in the Abu Dhabi oil and
gas sector, without dependency on the scale of its operations, the scope of the construction project,
or other terms. Moreover, the expected EPCM contracting guidelines should be oriented towards
the realisation of contracting solutions with minimal costs and risks for the target population.
Therefore, based on the realisation of the proposed guidelines, the project management team should
be capable of minimising the negative impacts of project-related risks and optimising the costs of

the end project.

Specific implications of the study should be divided into two categories: the implications related
to the independent variables of the study and the implications related to the mediation variables.
The implications related to the impact of the mediation variables of the model aim to present the
impact of the key success factors in the application of the EPCM contracting model. Specific
solutions and guidelines that should be proposed based on a discussion of the mediation variables

of the study include the following:

258



Development of an effective stakeholders’ communication framework;

Orientation on the development of a stakeholders’ engagement model that would allow
management of the project to integrate stakeholders’ interests into the decision-making
process;

Application of a reliable method of contractor selection for the EPCM contracting model,;

Specific criteria for contractor selection should be developed for the EPCM contracting model
to achieve success. Management should apply concrete criteria based on project conditions;

Delivery of a transparent and effective risks and responsibility distribution model in the EPCM
contract;

Development of an effective system of risk monitoring for the EPCM contracting model.
Success of the contracting model depends on efficiency of current progress monitoring by
project owner;

High level of inclusion of the project owner as an active stakeholder in the EPCM contract;

Increase of contract terms and structure flexibility to guarantee adaptability of the project to
the changing environment conditions;

Clear definition of the assigned scope of works and desired result in the EPCM contract;

Application of a transparent incentive scheme for the contractors in the EPCM contract;

Clarification of technologies that should be integrated into the project in the contract terms;

Development of a standardised legal scheme of project management in the EPCM contract.

The first implication of the mediation variables’ analysis included the definition of the importance

of the inclusion of an effective communication scheme for stakeholders in the contract. To achieve

success in the field of the practical application of the EPCM contracting model for the realisation
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of UAE oil and gas sector projects, the project management team should integrate terms of the
contract that would define the obligations of parties for transparent and effective communications
during the project. One of the main sources of failure for the EPCM contracting model in its
application to construction projects is the lack of communication among stakeholders. Thus, it is
important to utilise the mechanism of contracting terms to guarantee that the project management
team and the project owner would be capable of collecting and delivering all the required

information to external stakeholders.

The second important implication of the study was related to the definition of the role of the proper
selection of contractors for the success of the EPCM contracting model. The earlier-identified
independent variables of the study model contribute to the successful realisation of the project
management objectives depending on the quality of contractor selection. From the viewpoint of
this finding, it is recommended that the management of large construction projects in the UAE oil
and gas sector should rely on efficient methods of contractor selection. The presented study did not
deliver specific methods of contractor selection, since this theme is highly specialised, and specific
companies could rely on their own methods and criteria of contractor selection. Further study could
be oriented towards a discussion of the specific methods that could be applied in the process of
contractor selection for the target industry. The third important implication of the study model
included the importance of delivery of a transparent and effective risks and responsibility
distribution scheme for users of the EPCM contract. A scrupulous study of academic literature
sources demonstrated that one of the most relevant sources of failures in the realisation of
construction projects using the EPCM contracting model was a poor understanding of the expected

responsibilities among the stakeholders engaged in the project. Specific contractors might not
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figure out that the concrete task is in their field of responsibility, which would lead to a lack of task
realisation and delays in the whole project. Thus, in addition to the distribution of roles,

responsibilities for failures and delays should be clarified.

The final implication of the study model included a definition of the importance of project owner
inclusion in the EPCM contract as an active stakeholder of the project. Compared to the EPC
contracting model, which was also discussed in the study, it was found that the success of the
EPCM contracting model application is highly dependent on the proper definition of the role and
functions of the project owner as a member of the project management team. Therefore,
practitioners in the UAE oil and gas sector should rely on the proper definition of the
responsibilities and role of the project owner, clarifying these aspects in the contract. Altogether,
the results of the proposed study model application contributed to the definition of a large number
of practical implications that would serve as a reliable basis for future decision-making and
application of the EPCM contracting model. The management of the oil and gas companies in the
UAE should rely on the proposed implications as a source of the EPCM contracting model
guidelines. Key results of the study together with practical recommendations are presented in the

following chapter of the research.

The current study also led to the definition of global implications and recommendations applicable
for contractual management of megaprojects in other industries and regions. The similar principles
of the EPCM contracting guidelines development could be tested from the point of their
applicability in other practical conditions. The most important implications of the study from the

point of global business projects’ objectives included the recognition of the early stakeholders
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engagement’ significance (especially the project owner); the importance of contractors’ selection
mechanism development based on the end needs of the project owner and other stakeholders;
application of the reliable risks and responsibility distribution scheme in the process of project
management; standardization of legal scheme and technologies applied for the needs of project
management; transparent distribution of tasks among contractors and promotion of the adaptive

incentives scheme for the contractors.

All these principles should form the basis of the contractual management model creation in modern
construction business. Ignorance of either of the proposed insights could lead to the significant
negative outcomes for the project owner and other engaged stakeholders. Future project
management teams should orient on the search of optimal balance between standardization of legal
and technical requirements and the flexible adoption of contracting terms related to distribution of
work and incentives scheme. The EPCM contracting model’s advantage includes opportunities for
combination of standardized and flexible solutions in the process of the contracting approach
development. Future generations of project owners and managers should learn to apply this

advantage for the benefit of project outcomes.

7.8. Chapter summary

This chapter of the study has summarised the findings of data collection and analysis, which were
presented in chapters five and six, to develop the final study model, applicable to the delivery of
the specific EPCM contracting guidelines to the target population. The importance and relevance
of the proposed model for the target population were identified. This chapter also summarised the

information about the verification and validation procedure applied in the context of the study.
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Specific verification and validation instruments applied during the research demonstrated the
general applicability of the selected data collection and analysis methods, together with the high
validity of the study outcomes in the aspect of the explanation of the study field. Based on the
identified model of the study, specific implications of the research were identified. The final
research model was different from the conceptual framework presented in the previous sections of
the study, mainly in the aspects of the exclusion of project bidding and contracting; project
information; and management process parameters from the list of independent variables. They were
excluded from the end model mainly due to the findings of data analysis. It was established that,
though they play a specific role in the realisation of benefits from the application of the EPCM
contracting model in the target industry, the scope of benefits generated is considerably lower
compared to other independent variables of the study. Therefore, the researcher decided to integrate
the most valuable independent variables in the model for the development of the practical
implications. Together with the definition of key independent variables in the study, the research
model included a list of mediator variables. These parameters played the role of key success factors
contributing to the realisation of the expected benefits from the impact of the independent variables
on the dependent parameters of the study. It was found during the study that these parameters
should also be included in the final model since, without their realisation, the expected benefits

from the independent variables of the study could be reduced.
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CHAPTER EIGHT: CONCLUSIONS AND RECOMMENDATIONS

8.0. Introduction

Previous chapters of the study formed the basis of the research, presenting the key elements of the
research process, literature review outcomes, methodology of the study, as well as the results and
implications of the study. This chapter summarises the key implications and findings of the study
as the basis for the definition of the practical recommendations for different stakeholders of the
research project. The primary objective of this chapter was to identify the overall contribution of
the presented study in the context of the stated research objectives. In following the definition of
the main contribution of the research process and its outcomes, specific recommendations were
developed for the stakeholders of the study. Primary stakeholders of the research project included
senior project practitioners. This study addressed the specific challenges of organisations operating
in the oil and gas sector of Abu Dhabi and the UAE. Furthermore, it was important to understand
what specific challenges are experienced by this type of organisation in the context of large heavy
engineering project management and propose effective solutions aimed at improving the current
situation. The implications and recommendations of the study were based on the findings of the
literature review and analysis of primary quantitative data collected using a survey questionnaire.
The study participants included policymakers — actors specialised in the development of legal
regulations in the field of large construction project development for the UAE oil and gas sector.
In the context of the needs of this type of participant, it was important to define the specific steps
that would allow policymakers to support organisations facing the need for large heavy engineering

construction project realisation. As established in this study, policymakers are mainly interested in
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the improvement of the business climate in the local region and the generation of benefits for the

largest number of stakeholders engaged in such a project.

The next aspect of the research addressed in this chapter includes recommendations for further
research. In this context, it was important to identify specific steps that could be taken in the future
to generate a higher scope of useful knowledge in the context of the research field. The final
element of the chapter includes a discussion of the research limitations. The analysis of the specific
limitations of the study also had to contribute to a better understanding of the potential issues
concerning the study implications and opportunities for further study.

8.1. Contribution of the research

The primary question addressed in this chapter of the study includes the definition of the research
contribution. The specific contribution of the study could be clarified based on the range of
questions addressed during the study and the main findings defined in this context. The primary
question addressed during the study comprised the definition of the significance of the project
management theme for the target industry. It was established that the oil and gas sector plays a
significant role in the economic development of Abu Dhabi and the UAE in general and that the
future development of the industry is related to the successful realisation of large construction
projects in different fields. Based on the presented findings, the relevance of the study problem was

identified.
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8.1.1. Objective 1: Establish theoretical and practical differences that exist between
EPCM and EPC contracting models.

Another important contribution of the study included the identification of the main differences
between the EPC and EPCM contracting models. While the presented research aimed to consider
key characteristics of the EPCM contracting model in the application to the needs of project
management for the UAE oil and gas sector, it was also important to define specific differences
between this and the other most popular contracting model applied in modern business. It was
established that the EPCM contracting model could provide more flexible conditions for the
participation of the project owner in the process of the project’s management and realisation.
Nevertheless, the application of these advantages is highly dependent on the capability of the
project owner to arrange effective cooperation and communication with contractors and other
project stakeholders using the EPCM contracting mechanism. In this way, the research formed the
basis for understanding opportunities for the application of the EPCM contracting model in the
target industry.

8.1.2. Objective 2: Ascertain how key benefits that are aligned to the EPCM project
contracting model can be adopted by senior project practitioners delivering oil and
gas projects in Abu Dhabi; and

8.1.3. Objective 3: Determine how senior project practitioners delivering oil and gas
project in Abu Dhabi can achieve cost effectiveness through the adoption of the EPCM

model.

In following the definition of the key perspectives of the EPCM contracting model application in
the target industry, it was important to identify specific parameters of this contracting mechanism

that should be estimated during the process of contract management. The results of the literature
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review and primary quantitative data analysis led to the definition of the main characteristics of the
EPCM contracting model that should serve as a basis for the effective realisation of the objectives
of heavy engineering project delivery. It was found that the success of the EPCM contracting model
utilisation for the needs of the UAE oil and gas sector depends on the application of the following
determinants of the EPCM contracts: project legal and regulatory guidelines: project technical
specifications; extra-contractual mechanisms; and resilience parameters. In the context of the study
findings, it was stated that the parameters of extra-contractual mechanisms and resilience
parameters are the most important and valuable parameters of EPCM contracting model application
for the target population. Thus, the contribution of the study was the definition of the main
dimensions of the EPCM contracting model that should be targeted by practitioners to reach the

desired objectives of project management.

8.1.4. Objective 4: Identify key risks that are associated with the EPCM model and
propose mitigation strategies that can be adopted by senior project practitioners in
Abu Dhabi; and

8.1.5. Objective 5: Identify key success factors for EPCM model in the oil and gas
sector.

The final contribution of the study included the definition of the mediator variables that contributed
to the successful realisation of the project management aims using the EPCM contracting model.
It was established that the success of the EPCM contracting model application, including the
earlier-mentioned dimensions of this instrument, was related to the implementation of the set of
regulatory guidelines. The following factors were identified as the sources of success for the EPCM
contracting model application in the target industry: effective stakeholder communication; reliable

method of contractor selection; risks and responsibility distribution model; and engagement of the
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project owner. Based on the study findings, it was possible to develop a set of practical guidelines

that could be applied by practitioners operating in the Abu Dhabi oil and gas sector.

8.2. Recommendations to the industry

The most important part of the study findings was related to the development of practical
recommendations for the project management teams that will apply the EPCM contracting model
in the Abu Dhabi oil and gas sector. For the needs of the target population, it was found to be
reasonable to focus on the main parameters identified in the study model. Using the information
about specific variables defined in this model, practitioners should be able to identify key
guidelines that should be followed in the process of the EPCM contracting model application. The
first segment of practical recommendations was related to the discussion of the independent
variables of the model. In this context, key recommendations for practitioners are related to the
need for orientation towards the main parameters of the EPCM contracting model fixed in the
structure of the independent variables of the study. As demonstrated earlier in the study, each of
the independent variables is characterised by a specific set of parameters that affect the format of
their realisation in the context of the process of project management using the EPCM contracting
model. Therefore, the management of the UAE oil and gas sector specialising in the process of
project management should consider the stated parameters and develop an EPCM contracting
model based on the integration of the specific solutions corresponding to the project objectives of

their company.

From the viewpoint of management of the independent variables of the study model, it is

impossible to give more detailed recommendations that would still be characterised by a sufficient
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level of opportunities for generalisation. The problem is that each specific company will have its
certain objectives for the project management process and specific criteria of project success. In
such conditions, it is imperative to give a general description of the key independent variables that
could characterise the effectiveness of the EPCM contracting model application and allow the

management to adapt the EPCM contracting solution to the specific needs of the concrete project.

The second category of study recommendations that could be considered as generalised for the
needs of a wide range of target companies is related to the role of the mediator variables of the
study model. While the description of the independent variables of the study was found to be
personalised to the needs of the concrete company, mediator variables included the implications
that could be applied to any type of organisation without dependency on the objectives of project
management for business. Four main recommendations could be defined based on the study
findings. First, the management of the project inside the oil and gas company should rely on the
development of an effective communication mechanism for the project owners and all the project
stakeholders. Such a mechanism should be defined and fixed in the EPCM contract so that the
stakeholders could follow the identified communication model and avoid disputes and conflicts

during the project.

The second recommendation of the study based on the mediator variables included the importance
of the application of the effective methods of contractor selection for the organisation. This
recommendation was based on the findings of the literature review and might lack practical utility
from the viewpoint of the definition of the concrete steps that should be taken by the specific

organisation. To define a set of criteria that might be used to select promising contractors for
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business using the EPCM contracting model, an additional study might be required. Other
recommendations based on the findings of the study comprised the relevance of effective
distribution of risks and responsibility among stakeholders and the active engagement of the project
owners. Therefore, the findings of the study formed the basis for the development of a personalised
set of guidelines for the application of the EPCM contracting model in the modern oil and gas

sector of Abu Dhabi.

8.3. Recommendations to policymakers

The previous section of the chapter presented recommendations of the study for the oil and gas
industry in the UAE and Abu Dhabi. In addition, the implications of the study could support the
performance of policymakers, whose main objectives include the creation of an attractive working
environment for business and other stakeholders of the industry. Compared to the strategic
objectives of the business organisations that apply the EPCM contracting model, policymakers
have to seek effective strategies that would guarantee an improved balance of interests for all key
actors. In the context of the theme of the EPCM contracting model application, policymakers
should consider the interests of the following parties: business, employees, clients, contractors, and
the community in general. Compared to the interests of business owners and management, the main
interest of the policymakers should be focused on the maximisation of benefits and reduction of

risks and losses related to the application of the EPCM contracting model.

As earlier stated, the application of the EPCM contracting model supposes a higher level of
cooperation between project owners and contractors in the process of construction project

management. For policymakers, it is important to develop a regulatory mechanism that would
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allow them to control both parties of the project management process in order to avoid decisions
or actions that would generate risks for all the earlier-stated stakeholders. Moreover, it is essential
to develop a transparent format of regulation of the relationship between project owners and
contractors. It was found based on the study model that the utility of the EPCM contracting model
application would depend on the capability of the parties to build constructive cooperation,
distribute roles and responsibilities, and apply legal mechanisms of mutual influence. Thus,
policymakers should provide both parties of the project management process with the required

resources for the realisation of these objectives.

Therefore, the main recommendation for the policymakers in the context of the study findings is
related to the need for the optimisation of the existing legal mechanisms of relationship regulation
between the project owners and contractors. In case the policymakers want to motivate businesses
to apply the EPCM contracting model, it is important to show that businesses will be provided with
reliable mechanisms of potential dispute resolution and protection of their interests in relationship
with contractors. Such a legal mechanism could optimise time losses for disputes inside the project
teams that would apply the EPCM contracting model. Such a legal framework would also help
project owners with limited knowledge and experience in the field of the EPCM contracting model

application to understand the optimal format of cooperation with contractors.

8.4. Recommendations for further research
The findings and implications of the study led the researcher to the definition of a set of additional
questions that could be raised in further study. It is important to consider the implications of the

study from the viewpoint of opportunities for further research. One of the main implications of the
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study that could require additional research is related to the second mediator variable of the study
model. It was stated that project owners in the Abu Dhabi oil and gas sector should develop a
reliable methodology of contractor selection to guarantee the effective application of the EPCM
contracting model (Khoso and Yusof, 2019). While this implication is a logical sequence of the
performed literature review and analysis of primary data, it is difficult to identify specific solutions

that should be applied by practitioners to reach this goal.

In the context of the identified success factor of the EPCM contracting model application, it is of
great significance to address several questions in a further study. First, it is necessary to identify
specific criteria that should be utilised in the process of contractor assessment and selection.
Second, it is reasonable to define whether a set of criteria and selection procedures followed in the
target companies should be universal, or if each company should rely on its individual procedures
and methods of selection and assessment. The third recommendation is that further study should
include a presentation of the significance of the adequate selection of contractors for large
construction projects in the target industry. While the development of the specific
recommendations in the field of contractor selection could be a valuable outcome of the study, it
is also important to persuade the target audience of the importance of the proposed solutions’
application. Since any type of activity in business is associated with costs, the management of the
company should be able to compare profits and losses from the application or non-application of

the proposed methodology of contractor selection.

The format of a further study for analysis of the contractor selection methodology could include

analysis of a larger sample size using quantitative and qualitative methods of data collection and
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analysis. It is important to apply both methodologies to guarantee a balance between opportunities
for generalisation and a deep understanding of the research questions in the context of the study
outcomes (Ahmad et al. 2019). The results of the study should be applicable for generalisation on
the overall target population. At the same time, the study should provide opportunities for deeper
knowledge collection, which was a limitation of the present study. Another implication of the study
that could form the basis for further study is related to the final mediator variable, which identified
the role of project owner engagement in the process of project realisation. It was established that
the effectiveness of the EPCM contracting model’s realisation depends on the capability of the
project owner to be engaged in all the phases of the project’s realisation, which is an important
advantage compared to the EPC model. Nevertheless, this implication also raised a set of study
questions. First, it is reasonable to consider whether the engagement of the project owner at a
certain level could cause a reduction in the effectiveness of the contractors’ performance. While
the overall result in the form of project owner engagement during the project could improve project
outcomes, there is a logical hypothesis that the excessive engagement of the project owner could
increase time and financial expenses for the realisation of specific tasks and the project in general.
Moreover, a further study should define the level of project owner engagement that could be
considered as optimal from the viewpoint of project objectives’ realisation and the performance of
contractors. The key findings of the study formed a reliable basis not solely for the practical
recommendations developed for policymakers and practitioners in the UAE oil and gas sector; the
implications of the study also raised a set of questions that could be addressed in a further study.
The development of the study in the selected fields of interest could lead to deeper knowledge
about the problem of the EPCM contracting model application for the needs of the target industry.

Thus, it is imperative to arrange a further study to include the specific factors common to the oil
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and gas sector in the UAE and other countries. Therefore, a further study should consider
opportunities for the generalisation of the study findings for the needs of other industries and

companies.

8.5. Limitations of the research study

The final aspect that had to be considered in this chapter of the study was the definition of the main
research limitations. From this perspective, it was important to critically analyse the main sources
of risks and limitations identified during the study. The outcomes of analysis of the key study
limitations have to contribute to a better understanding of the opportunities and requirements for

further study.

One of the main limitations of the present study is related to the sample bias. The key findings of
the study were based on the results of the primary data collection and analysis. To fulfil this part
of the research, the researcher oriented towards the method of a survey questionnaire forming a
sample using a purposive sampling approach. From this perspective, the end characteristics of the
sample were identified by the researcher based on his understanding of the main characteristics of
the target population. From this perspective, there is the risk of a mistake in the process of definition
of the main characteristics of the sample that should have been targeted during the study (Barboza
et al., 2016). In addition, the size of the sample could be unreliable from the viewpoint of the
assessment of the overall quality of the study outcomes (Keserlioglu et al., 2019). The researcher
selected the final sample size based on his capability to collect and analyse the defined number of
study participants. A further study might require the organisation of the data collection procedure

for a larger sample of the target population. The resolution of the problem of sample bias was
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achieved through the diversification of the study participants’ pool based on the key personal and
professional characteristics of the respondents. A further study might require more careful
specialisation of the target population’s characteristics, which would allow the researcher to collect
reliable and relevant data contributing to the realisation of useful study outcomes and implications.
At the same time, in the context of similar project objectives, non-purposive and random sampling
techniques could not be considered as a promising sampling approach. Thus, in order to collect
relevant and reliable data about the narrow field of interest, it is important to focus on the narrow

list of specialists with appropriate personal and professional characteristics.

Another potential limitation of the study is subjectivity bias, mainly taking place in the field of the
survey form development. For the aims of the study, the researcher oriented towards the
independent development of the sample form, avoiding the application of the existing survey forms
from previous studies, for which a certain level of reliability and validity was proven earlier. In this
way, there is a risk that the researcher could form an improper list of research questions, which
would not allow the research to reach optimal implications and form practically useful findings
(Ross and Zaidi, 2019). The researcher performed specific verification procedures to guarantee a
high level of survey form reliability. Nevertheless, in a further study, it might be possible to define

even more optimal methods of data collection in the context of the stated research objectives.

Thirdly, the study lacked access to reliable data about the field of interest. The researcher had to
focus mainly on academic literature sources that discussed theoretical concepts or specific cases in
the field of EPCM contracting model application and arrange data collection procedures among

specialists operating in the target industry (Olufowote, 2017). Nevertheless, during the study, it
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was impossible to find a sufficient number of sources that would provide insights into the
application of the EPCM contracting model specifically in the UAE oil and gas sector. At the same
time, it was difficult to arrange the collection of the detailed data about the object of interest among

the study respondents.

From the viewpoint of the stated study limitations, a further study could be arranged in a format
oriented towards the collection of a higher scope of specialised information that is not dependent
on the character of the survey questions. Moreover, it is reasonable to develop a research design
applying a semi-structured interview format so that the researcher could collect reliable and
relevant data about narrow aspects of the study problem from the selected participants. The format
of the purposive sampling model should be preserved, while the character of questions asked to the
participants of the study should be more flexible and adaptable to the specific needs of the
researcher. Such a shift in the research methodology should allow the researcher to address the

identified limitations of the study and develop improved study outcomes.

276



REFERENCES

ADNOC (2020). Official website [online]. ADNOC [Accessed 17 April 2021]. Available at:

https://www.adnoc.ae

Ahmad, S., Wasim, S., Irfan, S., Gogoi, S., Shrivastave, A., and Farheen, Z. (2019). Qualitative
v/s qouantitative research. Journal of Evidence- Based Medicine and Healthcare, VVol.6

(43), pp. 2828-2832.

Akhigbe, O., Amyot, D. and Richards, G. (2016). Monitoring and Management of Regulatory
Compliance: A Literature Review. International Journal of Information Processing and

Management(lJIPM), Vol.7, No.2, pp.20-35.

Aldhaheri, M. (2016). Effectiveness of engineering, procurement and construction (EPC) major
projects in Abu Dhabi's oil and gas industry: End user’ s perspective [online]. PhD
Thesis., United Arab EmiraEmirates University [Accessed 17 April 2021]. Available at:

https://scholarworks.uaeu.ac.ae/all theses/397/

Aldhaheri, M., Bakchan, A. and Sandhu, M.A. (2018). A structural equation model for enhancing
effectiveness of engineering, procurement and construction (EPC) major projects: End-
user’s perspective. Engineering, Construction and Architectural Management, Vol.25 (9),

pp. 1226-1252.

277


https://scholarworks.uaeu.ac.ae/all_theses/397/
https://www.emerald.com/insight/search?q=Mohamed%20Aldhaheri
https://www.emerald.com/insight/search?q=Amal%20Bakchan
https://www.emerald.com/insight/search?q=Maqsood%20Ahmad%20Sandhu
https://www.emerald.com/insight/publication/issn/0969-9988

Almeida, F., Faria, D. and Queiros, A. (2017). Strengths and limitations of qualitative and
quantitative research methods. European Journal of Education Studies, VVol.3 (9), pp.

369-386.

Al-Sulaiti, A. Mansour, M., Al-Yafei, H., Aseel, S., Kucukvar, M. and Onat, N.C. (2021).
Using data analytics and visualization dashboard for engineering, procurement, and
construction project's performance assessment. 2021 IEEE 8th International Conference
on Industrial Engineering and Applications (ICIEA), pp. 207-211, doi:
10.1109/ICIEA52957.2021.9436728.

Aminian, E., Kirkham, R. and Fenn, P. (2018). Decreasing opportunistic behaviour through
appropriate contracting strategies in construction industries [online]. IRBNET [Accessed

17 April 2021]. Available at: https://www.irbnet.de/daten/iconda/CIB_DC25701.pdf.

Amiri Ara, R., Paardenkooper, K. and van Duin, R. (2021). A new blockchain system design to
improve the supply chain of engineering, procurement and construction (EPC) companies
—a case study in the oil and gas sector. Journal of Engineering, Design and Technology,

Vol. ahead-of-print. No. ahead-of-print. https://doi.org/10.1108/JEDT-01-2021-0047.

Amirtash, P., Parchami Jalal, M. and Jelodar, M.B. (2021). Integration of project management
services for international engineering, procurement and construction projects. Built

Environment Project and Asset Management, VVol.11 (2), pp. 330-349.

Anderson, A.E., Ellis, B.J., & Weiss, J.A. (2007). Verification, validation and sensitivity studies
in computational biomechanics. Computation Methods Biomech Biomed Engineering,

Vol.10 (3), pp. 171-184..

278


https://www.irbnet.de/daten/iconda/CIB_DC25701.pdf
https://www.emerald.com/insight/search?q=Rashid%20Amiri%20Ara
https://www.emerald.com/insight/search?q=Klara%20Paardenkooper
https://www.emerald.com/insight/search?q=Ron%20van%20Duin
https://www.emerald.com/insight/publication/issn/1726-0531
https://doi.org/10.1108/JEDT-01-2021-0047
https://www.emerald.com/insight/search?q=Parisa%20Amirtash
https://www.emerald.com/insight/search?q=Majid%20Parchami%20Jalal
https://www.emerald.com/insight/search?q=Mostafa%20Babaeian%20Jelodar
https://www.emerald.com/insight/publication/issn/2044-124X
https://www.emerald.com/insight/publication/issn/2044-124X

Apuke, O. (2017). Quantitative research methods: a synopsis approach. Arabian Journal of

Business and Management Review, Vol.6 (10), pp. 40-47.

Aven, T. (2016). Risk assessment and risk management: review of recent advances on their

foundation. European Journal of Operational Research, VVol.253(1), pp. 1-13.

Baker McKenzie Habib Al Mulla Baker (2017). Doing business in the United Arab Emirates

[online]. [Accessed 17 April 2021]. Available at: https://www.bakermckenzie.com/-

/media/files/insight/publications/2017/05/doingbusinessuae/bk uae dbi 2017.pdf?la=en.

Balaji, S. and Brown, C. (2010). The Effects of Client Governance Mechanisms and Relational

Exchange on is Outsourcing Effectiveness. ICIS 2010 Proceedings. 78

Bali, R., and Apte, M. (2014). Risk management in EPC contract — Risk identification. Journal of

Mechanical and Civil Engineering. Vol.11 (4), pp. 7-12.

Barboza, F., Kimura, H., Sobreiro, V.A., and Basso, L.F.C. (2016). Credit risk: from a systematic
literature review to future directions. Corporate Ownership and Control, VVol.13 (3), pp.

326-346.

Bergh, D., Kethcen, D., Orlandi, I., Heugers, M. and Boyd, B. (2018). Information asymmetry in
management research: past accomplishments and future opportunities. Journal of

Management, VVol.45(1), pp. 122-158.

Betancourt-Torcat, A. (2018). Choosing the project strategy: EPC, EPCM, PMC [online]An

introduction to UAE energy production and challenges. The Petroleum Institute, Abu

279


https://www.bakermckenzie.com/-/media/files/insight/publications/2017/05/doingbusinessuae/bk_uae_dbi_2017.pdf?la=en
https://www.bakermckenzie.com/-/media/files/insight/publications/2017/05/doingbusinessuae/bk_uae_dbi_2017.pdf?la=en

Dhabi, United Arab Emirates. Bilfinder [Accessed 17" April 2021]. Available from:

https://www.tebodin.bilfinger.com/fileadmin/tebodin/Facelift News/2019/Choosing the

project strateqy EPCM EPC PMC Bilfinger Tebodin.pdf.

Bosetti, L., Ivanovic, A. and Munshey, M. (2016). Fragility, risk, and resilience: a review of
existing frameworks [online]. [Accessed 17 April 2021]. Available from:

https://i.unu.edu/media/cpr.unu.edu/attachment/2232/Assessing-Fragility-Risk-and-

Resilience-Frameworks.pdf.

Bostock, J. (2014). The meaning of success: Insights from women at Cambridge. Cambridge:

Cambridge University Press.

Bourne, L. (2009) Stakeholder Relationship Management: A Maturity Model for Organizational

Implementation. Gower, Aldershot: Gower.

Bryman, A. (2016). Social research methods. Oxford: Oxford University Press.

Bryman, A. and Bell, E. (2003). Business research methods. Oxford: Oxford University Press.

Carrillo, P. (2005). Lessons learned practices in the engineering, procurement and construction
sector. Engineering, Construction and Architectural Management, VVol.12 (3), pp. 236-
250.

Chakrabarti, R. (2018). EPC Contracts: Key issues to consider [online]. [Accessed 17 April

2021]. Available at: https://induslaw.com/app/webroot/publications/EPC-Contracts-Key-

Issues-to-Consider.pdf.

280


https://www.tebodin.bilfinger.com/fileadmin/tebodin/Facelift_News/2019/Choosing_the_project_strategy_EPCM_EPC_PMC_Bilfinger_Tebodin.pdf
https://www.tebodin.bilfinger.com/fileadmin/tebodin/Facelift_News/2019/Choosing_the_project_strategy_EPCM_EPC_PMC_Bilfinger_Tebodin.pdf
https://i.unu.edu/media/cpr.unu.edu/attachment/2232/Assessing-Fragility-Risk-and-Resilience-Frameworks.pdf
https://i.unu.edu/media/cpr.unu.edu/attachment/2232/Assessing-Fragility-Risk-and-Resilience-Frameworks.pdf
https://www.emerald.com/insight/search?q=Patricia%20Carrillo
https://www.emerald.com/insight/publication/issn/0969-9988
https://induslaw.com/app/webroot/publications/EPC-Contracts-Key-Issues-to-Consider.pdf
https://induslaw.com/app/webroot/publications/EPC-Contracts-Key-Issues-to-Consider.pdf

Chandran, S. and Purayil, P. (2020). Project execution success in an EPCM environment by
ensuring project management and project controls rigor during pre-construction phases
[online]. Abu Dhabi International Petroleum Exhibition & Conference, November 2020,
Abu Dhabi [Accessed 17 April 2021]. Available at:
https://onepetro.org/SPEADIP/proceedings-abstract/20ADIP/1-

20ADIP/D011S024R001/452201.

Chattopadhyay, S. and Mo, J.P.T. (2010). Modelling a global engineering, procurement and
construction management enterprise. International Journal of Engineering Business
Management, VVol.2 (1), pp.1-8.

Chavan, G., Chaudhuri, R., Johnston, W.J. and Garner, B. (2021). Purchasing performance of
engineering procurement and construction companies using a fuzzy quality function
deployment approach. Journal of Business and Industrial Marketing, VVol.36 (5), pp. 849-
866.

Chowdhury, A., Chen, P. and Tiong, R. (2011). Analysing the structure of public—private
partnership projects using network theory. Construction Management and Economics,

Vol.29 (3), pp. 247-260.

Comyn, J. and Tiller, P. (2019). The oil and gas law review: Abu Dhabi [online]. [Accessed 17

April 2021]. Available from: https://thelawreviews.co.uk/edition/the-oil-and-gas-law-

review-edition-7/1210062/abu-dhabi.

Construction Owners Association of Alberta (COAA) (2018). Developing a contracting strategy:

A best practice of the construction owners association of Alberta [online]. Construction

281


https://www.emerald.com/insight/search?q=Gitesh%20Chavan
https://www.emerald.com/insight/search?q=Ranjan%20Chaudhuri
https://www.emerald.com/insight/search?q=Wesley%20J.%20Johnston
https://www.emerald.com/insight/search?q=Benjamin%20Garner
https://www.emerald.com/insight/publication/issn/0885-8624
https://thelawreviews.co.uk/edition/the-oil-and-gas-law-review-edition-7/1210062/abu-dhabi
https://thelawreviews.co.uk/edition/the-oil-and-gas-law-review-edition-7/1210062/abu-dhabi

Owners Association of Alberta [Accessed 17 April 2021]. Available from:
https://www.coaa.ab.ca/COAA-Library/CON-CSB-CBP-01-2018-

v1%20Contracting%20Strategy%20Best%20Practice.pdf.

Daverna, M.J. and Kamisb, A. (2010). Knowledge matters: restrictiveness and performance with

decision support. Decision Support Systems, VVol.49 (4), pp. 343-353.

Diathesopoulos, M. (2010). Relational contract theory and management contracts: a paradigm
for the application of the theory of the norms [online]. Munich Personal RePEc Archive
[Accessed 17 April 2021]. Available from: https://mpra.ub.uni-

muenchen.de/24028/1/MPRA _paper_24028.pdf.

DLA Piper (2018). EPC contracts in the power sector [online]. DLA Piper [Accessed 17 April
2021]. Available from:

https://www.dlapiper.com/~/media/files/insights/publications/2012/02/epc-contracts-in-

the-power-

sector/files/epccontractsinthepowersector/fileattachment/epccontractsinthepowersector.pd

f.

Eikeland, S. (2014). Building a high nNorth growth pole: The northern Norwegian city of
Hhammerfest in the wake of developing the ‘Snow White” Bbarents Ssea gas field.

Journal of Rural and Community Development, VVol.9 (1), pp. 57-71.

282


https://www.dlapiper.com/~/media/files/insights/publications/2012/02/epc-contracts-in-the-power-sector/files/epccontractsinthepowersector/fileattachment/epccontractsinthepowersector.pdf
https://www.dlapiper.com/~/media/files/insights/publications/2012/02/epc-contracts-in-the-power-sector/files/epccontractsinthepowersector/fileattachment/epccontractsinthepowersector.pdf
https://www.dlapiper.com/~/media/files/insights/publications/2012/02/epc-contracts-in-the-power-sector/files/epccontractsinthepowersector/fileattachment/epccontractsinthepowersector.pdf
https://www.dlapiper.com/~/media/files/insights/publications/2012/02/epc-contracts-in-the-power-sector/files/epccontractsinthepowersector/fileattachment/epccontractsinthepowersector.pdf

Eikeland, S. and Nilsen, T. (2016). Local content in emerging growth poles: Local effects of
multinational corporations’ use of contract strategies. Norsk Geografisk Tidsskrift -

Norwegian Journal of Geography, Vol.70 (1), pp. 13-23.

Empyrean Advisors (2019). United Arab EmiraEmirates: Economic, social and institutional
analysis [online]. Empyrean Advisors [Accessed 17 April 2021]. Available from:

https://www.empyrean-advisors.com/wp-

content/uploads/2019/09/UAE economic, social, and institutional analysis by Empyre

an Advisors.pdf.

EY (2018). Spotlights on oil and gas megaprojects [online]. [Accessed 17 April 2021]. Available
from: https://www.ey.com/Publication/vwLUAssets/EY -spotlight-on-oil-and-gas-

megaprojects/$FILE/EY -spotlight-on-oil-and-gas-megaprojects.pdf.

Galloway, P. (2008). Design-built/ EPC contractor’s heightened risk-changes in a changing
world. Journal of Legal Affairs and Dispute Resolution in Engineering and Construction.

Vol.1(1), pp. 7-15.

Gloria T., William E., Siegfriedt W. E. and, Carstens A. (2011). Project Contracting Strategies:
Evaluating Costs, Risks and Staffing Requirements [online]. Sargent & Lundy [Accessed
17 April 2021]. https://www.power-eng.com/coal/boilers/project-contracting-strategies-

evaluating-costsrisks-and-staffing-requirements/#gref

283


https://www.empyrean-advisors.com/wp-content/uploads/2019/09/UAE_economic,_social,_and_institutional_analysis_by_Empyrean_Advisors.pdf
https://www.empyrean-advisors.com/wp-content/uploads/2019/09/UAE_economic,_social,_and_institutional_analysis_by_Empyrean_Advisors.pdf
https://www.empyrean-advisors.com/wp-content/uploads/2019/09/UAE_economic,_social,_and_institutional_analysis_by_Empyrean_Advisors.pdf

Greenstone, M., Hornbeck, R. & Moretti, E. (2010). Identifying agglomeration spillovers:

Evidence from winners and losers of large plant openings. Journal of Political Economy

Vol.118, pp. 536-598.

Han, S., Aminah, Y. and Syuhaida, I. (2012). A case study approach to EPCM in light of
construction project success in Malaysia. International Journal of Applied Science and

Technology, Vol.2 (5), pp. 66-71.

Hawkins, M., Elsworth, G.R., and Osborne, R.H. (2019). Questionnaire validation practice: a

protocol for a systematic descriptive literature review of health literacy assessments. BMJ

Open Journal, Vol.9 (10), pp. 1-6.

Hong Pham, L. and Hadikusumo, H. (2014). Schedule delays in engineering, procurement, and
construction petrochemical projects in Vietnam: A qualitative research study.
International Journal of Energy Sector Management, VVol.8(1), pp. 3-26.

Hosie, J. and Natoli, S. (2009). Procurement issues for energy projects in the downturn [online].
Mayer Brown [Accessed 17 April 2021]. Available from: https://www.mayerbrown.com/-
/media/files/perspectives-events/publications/2009/01/procurement-issues-for-energy-
projects-in-the-
down/files/0164con_energy_projects_article/fileattachment/0164con_energy_projects_art

icle.pdf.

Ihuah, P. and Eaton, D. (2013). The pragmatic research approach: a framework for sustainable
management of public housing estates in Nigeria. Journal of US-China Public

Administration, VVol.10 (10), pp. 933-944.

284


https://www.emerald.com/insight/search?q=Linh%20Hong%20Pham
https://www.emerald.com/insight/search?q=Harimurti%20Hadikusumo
https://www.emerald.com/insight/publication/issn/1750-6220

Im, G-H, Shin, D., and Cheng, L. (2019). Critical review of validation models and practices in
language testing: their limitations and future directions for validation research. Language

Testing in Asia, VVol.9(14), pp. 2-26.

Institution of Civil Engineers (2018). Blockchain technology in the construction industry: Digital
transformation for high productivity [online]. Westminster, London [Accessed 17 April
2021]. Available from:
https://www.ice.org.uk/ICEDevelopmentWebPortal/media/Documents/News/Blog/Blockc

hain-technology-in-Construction-2018-12-17.pdf.

Ishi, N., Takano, Y. and Muraki, M. (2014). An order acceptance strategy under limited
engineering man-hours for cost estimation in engineering-procurement-construction

projects. International Journal of Project Management, VVol.32 (3), pp. 519-528.

Jinru, Z. (2011). Study on cost management under EPC general contracting model [online].
Advanced Materials Research [Accessed 17 April 2021], Vol. 181-182, pp. 49-53.

Available from: https://www.scientific.net/AMR.181-182.49.

Kabirifar, K. and Mojtahedi, M. (2019). The impact of engineering, procurement and
construction (EPC) phases on project performance: A case of large-scale residential

construction project. Buildings, Vol.9 (1), pp. 1-15.

Kapsali, M., Roehrich, J. and Akhtar, P. (2019). Effective contracting for high operational
performance in projects. International Journal of Operations and Production

Management, VVol.39 (2), pp. 294-325.

285



Keserlioglu, K., Kilicoglu, H., and Riet, G. (2019). Impact of peer review on discussion of study
limitations and strength of claims in randomized trial reports: a before and after study.

Research Integrity and Peer Review, VVol.4 (19), pp. 2-8.

Khoso, A.R. and Yusof, A.M. (2019). Extended review of contractor selection in construction

projects, Canadian Journal of Civil Engineering, VVol.47 (7), pp.771-789.

KMPG (2019). Industry perspectives: Energy and natural resources [online]. [Accessed 17 April
2021]. Available at: https://assets.kpmg/content/dam/kpmg/ae/pdf/adipec-industry-

perspectives.pdf.

Koulouri-Fyrigou, M. (2018). Blockchain technology: an interconnected legal framework for an
interconnected system. Journal of Law, Technology and tThe Internet, VVol.9 (1), pp. 1-

14.

Krejcie, R. V. and Morgan, D. W. (1970). Determining sample size for research

activities. Educational and Psychological Measurement, VVol.30 (3), pp. 607-610.

Lahti, M. (2018). Total cost of ownership in project management [online]. Master’s Thesis. LUT
School of Business and Management. [Accessed 17 April 2021]. Available at:
https://lutpub.lut.fi/bitstream/handle/10024/158894/Diplomityd_Lahti_Minna.pdf?sequen

ce=2&isAllowed=y [cited 17th April 2021].

Lee, C., Chong, H. and Wang, X. (2018). Enhancing BIM Performance in EPC Projects through
Integrative Trust-Based Functional Contracting Model. Journal of Construction and

Engineering Management, VVol.144 (7), pp. 1-6.

286



Linnenluecke, M. (2017). Resilience in business and management research: a review of
influential publications and a research agenda. International Journal of Management

Reviews, Vol.19 (1), pp. 4-30.

Loots, P., and Henchie, N. (2007). Worlds apart: EPC and EPCM contracts: Risk issues and
allocation [online]. [Accessed 17 April 2021]. Available from:

http://fidic.org/sites/default/files/epcm_loots_2007.pdf.

Love, P., Zhou, J., Matthews, J., Sing, M. and Edwards, D. (2017). System information
modelling in practice: Analysis of tender documentation quality in a mining mega-project.

Automation in Construction, VVol.84, pp. 176-183.

Lumineau, F. (2017). How contracts influence trust and distrust. Journal of Management,

Vol.43 (5), pp. 1553-1577.

Miller, R. and Verhoeven, H. (2019). Overcoming smallness: Qatar, the United Arab
EmiraEmirates and strategic realignment in the Gulf. International Politics, Vol.57, pp. 1-

20.

Morse, J.M., Barrett, M., Mayan, M., Olson, K., and Spiers, J. (2002). Verification strategies for
establishing reliability and validity in qualitative research. International Journal of

Qualitative Methods, Vol.1 (2), pp. 13-22.

Mouzas, S. and Blois, K. (2008). Relational contract theory: confirmations and contradictions
[online]. In 24™ IMP Conference, Uppsala, Sweden [Accessed 17 April 2021]. Available

from: https://www.impgroup.org/uploads/papers/6764.pdf.

287



Nguyen, H.T. and Hadikusumo, B.H.W. (2017). Impacts of human resource development on
engineering, procurement, and construction project success. Built Environment Project
and Asset Management, VVol.7 (1), pp. 73-85.

Nguyen, H.T. and Hadikusumo, B.H.W. (2018). Human resource related factors and engineering,
procurement, and construction (EPC) project success. Journal of Financial Management

of Property and Construction, Vol.23 (1), pp. 24-39.

Olayinka, A. (2016). Evaluation of contract strategy for EPCM [online]. MSc Dissertation,
University of Genoa, Department of Industrial Mechanical Engineering [Accessed 16
April 2021]. Available from:
https://www.academia.edu/33962365/EVALAUTION_OF CONTRACT_STRATEGY_F

OR_EPCM

Olufowote, J.0O. (2017). Limitations of research, in M Allen (ed.), The SAGE encyclopedia of
communication and research methods. New York, NY: SAGE Publications, Inc., New

York, pp. 863-864,

Oosterhof, A. (2018). Engineering, procurement and construction management (EPCM) services
by a consultant in industrial projects: an exploratory study into client expectations, and
limitations of construction management [online]. MSc Dissertation., Delft University of
Technology. [Accessed 16 April 2021]. Available from:
https://repository.tudelft.nl/islandora/object/uuid%3Aa07520fa-af0f-4fa2-b4a8-

817d751dffdO [cited 16" April 2021].

288


https://www.emerald.com/insight/search?q=Huong%20Thanh%20Nguyen
https://www.emerald.com/insight/search?q=Bonaventura%20Hadikusumo
https://www.emerald.com/insight/publication/issn/2044-124X
https://www.emerald.com/insight/publication/issn/2044-124X
https://www.emerald.com/insight/search?q=Huong%20Thanh%20Nguyen
https://www.emerald.com/insight/search?q=Bonavetura%20H.W.%20Hadikusumo
https://www.emerald.com/insight/publication/issn/1366-4387
https://www.emerald.com/insight/publication/issn/1366-4387

Pal, R., Wang, P. and Liang, X. (2017). The critical factors in managing relationships in
international engineering, procurement and construction projects of Chinese
organisations. International Journal of Project Management, VVol.35 (7), pp. 1225-1237.

Picha, J., Tomek, A. & and Lowitt, H. (2015). Application of EPC contracts in international

power projects. Procedia Engineering, Vol.123, pp. 397-404..

Picha, J., Tomek, A., and Lowitt, H. (2015). Application of EPC contracts in international power

projects. Procedia Engineering, Vol.123, pp. 397-404.

Prajapati, R., Pitroda, J. and Bhavsar, J. (2015). A Review on Competitive Bidding Procedure
and Strategy of Bidding. Journal of International Academic Research for

Multidisciplinary, Vol.2, No.12, pp.84-96.

Priede, D. (2017). The relationship between theory and practice [online]. [Accessed 17 April
2021]. Available from::

https://www.academia.edu/7366076/The Relationship between Theory and Practice A

pplication by David Priede PhD.

Prieto, A. (2018). Profitability analysis between EPC and EPCM Project models [online]. PhD
Thesis., LUT University, School of Engineering Science. [Accessed 17 April 2021].
Available from:
https://lutpub.lut.fi/bitstream/handle/10024/157171/diplomityo_hirvonenprieto_anniina.p

df?sequence=1&isAllowed=y [cited 17th April 2021].

289


https://www.academia.edu/7366076/The_Relationship_between_Theory_and_Practice_Application_by_David_Priede_PhD
https://www.academia.edu/7366076/The_Relationship_between_Theory_and_Practice_Application_by_David_Priede_PhD

PwC (2016 a). EPC contracts in the oil and gas sector [online]. [Accessed 17 April 2021].

Available from: https://www.pwcPwC.com.au/legal/assets/investing-in-infrastructure/iif-

5-epc-contracts-oil-gas-feb16-3.pdf.

PwC (2016 b). EPCM contracts: project delivery through engineering, procurement and
construction management contracts [online]. [Accessed 17 April 2021]. Available from:
https://www.pwcPwC.com.au/legal/assets/investing-in-infrastructure/iif-8-epcm-

contracts-feb16-3.pdf.

Rahman, S. (2017). The advantages and disadvantages of using qualitative and quantitative
approaches and methods in language “testing and assessment” research: a literature

review. Journal of Education and Learning, VVol.6 (1), pp. 102-112.

Read, H.. (2010). Is the EPCM consultant still relevant? The 4th International Platinum
Conference, Platinum in transition ‘Boom or Bust’ [online], The 4th International
Platinum Conference, Platinum in transition ‘Boom or Bust’, The Southern African
Institute of Mining and Metallurgy, 2010 [Accessed 17 April 2021]. Available from:

https://www.platinum.org.za/Pt2010/Papers/303-308 Read.pdf.

Ross, P.T. and Zaidi, N.L.B. (2019). Limited by our limitations. Perspective Medicine Education,

Vol.8 (4), pp. 261-264,

Salah, A. and Moselhi, O. (2016). Risk ildentification and assessment for EPCM projects using

fuzzy set theory. Canadian Journal of Civil Engineering, VVol.43 (5), pp. 429-442.

290


https://www.pwc.com.au/legal/assets/investing-in-infrastructure/iif-5-epc-contracts-oil-gas-feb16-3.pdf
https://www.pwc.com.au/legal/assets/investing-in-infrastructure/iif-5-epc-contracts-oil-gas-feb16-3.pdf
https://www.platinum.org.za/Pt2010/Papers/303-308_Read.pdf

Sanderson, J., Lonsdale, C., Mannion, R. and Matharu, T. (2015). Towards a framework for
enhancing procurement and supply chain management practice in the NHS: lessons for
managers and clinicians from a synthesis of the theoretical and empirical literature
[online]. Health Services and Delivery Research, No. 3.18 [Accessed 17 April 2021].

Available from: https://www.ncbi.nlm.nih.gov/books/NBK286079/.

Sangroungrai, S., Sukchareonpong, P. and Witchakul, S. (2018). Engineering,
procurementprocurement, and construction (EPC) project management for reducing cost
and time: A case study of petrochemical plant, 5th International Conference on Business
and Industrial Research (ICBIR), 17-18 May 2018, Thailand, pp. 402-406.

Saunders, M., Lewis, P. and Thornhill, A. (2009). Research methods for business students. New
York: Pearson Education.

Sharma, S. & Malhorta, D. (2012). An integrated rational decision making and inventory
management model for managing supply chain risks in EPC: a power sector case.

International Journal of Information and Decision Sciences, Vol.4 (2/3), pp. 268-292.

Shen, W., Tang, W., Wang, S., Duffield, C.F., Hui, F.K.P. and You, R. (2017). Journal of

Construction Engineering Management, VVol.143 (9), pp. 1-15.

Shi, C., Chen, Y., You, J. and Yao, H. (2018). Asset specificity and contractors’ opportunistic
behavior: Moderating roles of contract and trust. Journal of Management in Engineering,

Vol.34 (5), pp. 1-12.

Singh, A., and Tiwari, S. (2015). EPC and EPCM: The misunderstood construction contracts.

291


https://www.ncbi.nlm.nih.gov/books/NBK286079/

Song W., Fu L. (2016) Verification and Validation Methods. In: Cuesta A., Abreu O., Alvear D.
(eds) Evacuation Modeling Trends. Springer, Cham. https://doi.org/10.1007/978-3-319-

20708-7_4

Song W., Fu L. (2016) Verification and Validation Methods. In: Cuesta A., Abreu O., Alvear D.
(eds) Evacuation Modeling Trends. Springer, Cham. https://doi.org/10.1007/978-3-319-

20708-7_4.

Southwick, S., Bonanno, G., Masten, A., Panter-Brick, C. and Yehuda, R. (2014). Resilience
definitions, theory, and challenges: interdisciplinary perspectives. European Journal of

Psychotraumatology, Vol.5, pp.1-14

Statistics Center Abu Dhabi (SCAD) (2018). Statistical yearbook of Abu Dhabi 2018 [online].
Available from:

https://scad.ae/Release%20Documents/SYB 2018 EN 9Sep%20 Chart%20Correction.p

df.

Steinberg, H. M. (2017). Understanding and negotiating EPC contracts. Vol. 1: of The project

sponsor’s perspective. New York: Routledge

Taherdoost, H. (2016). Sampling methods in research methodology: How to choose a sampling
technique for research. International Journal of Academic Research in Management,

Vol.5 (2), pp. 18-27.

292


https://scad.ae/Release%20Documents/SYB_2018_EN_9Sep%20_Chart%20Correction.pdf
https://scad.ae/Release%20Documents/SYB_2018_EN_9Sep%20_Chart%20Correction.pdf

Tang, Y., Chen, Y., Hua, Y. and Fu, Y. (2020). Impacts of risk allocation on conflict negotiation
costs in construction projects: Does managerial control matter? International Journal of

Project Management, VVol.38 (3), pp. 188-199.

The Government of Abu Dhabi (2019). The Abu Dhabi economic vision 2030 [online]. [Accessed

17 April 2021]. Available from: https://www.ecouncil.ae/PublicationsEn/economic-

vision-2030-full-versionEn.pdf.

Thomson, J. (2010). Trust contracting: Achieving positive quantifiable benefit from ethical
behaviour and the resulting performance of organizations [online]. Australian Association
for Professional and Applied Ethics 17th Annual Conference 15th — 17th June 2010,
Sydney. Ethics in the Professional Life: Past, Present and Future [Accessed 17 April

2021]. Available from: https://www.researchgate.net/profile/John-Thomson-

11/publication/284180283 Trust contracting Achieving positive quantifiable benefit f

rom ethical behaviour and the resulting performance of organizations/links/5652b4eb

08aefe619h18d937/Trust-contracting-Achieving-positive-quantifiable-benefit-from-

ethical-behaviour-and-the-resulting-performance-of-organizations.pdf

Too, E., and Weaver, P. (2014). The management of project management: A conceptual
framework for project governance. International Journal of Project Management, Vol.32

(8), pp. 1382-1394.

Toutouchian, S., Abbaspour, M., Dana, T. and Abedi, Z. (2018). Design of a safety cost
estimation parametric model in oil and gas engineering, procurement and construction

contracts. Safety Science, VVol.106, pp. 35-46.

293


https://www.ecouncil.ae/PublicationsEn/economic-vision-2030-full-versionEn.pdf
https://www.ecouncil.ae/PublicationsEn/economic-vision-2030-full-versionEn.pdf
https://www.researchgate.net/profile/John-Thomson-11/publication/284180283_Trust_contracting_Achieving_positive_quantifiable_benefit_from_ethical_behaviour_and_the_resulting_performance_of_organizations/links/5652b4eb08aefe619b18d937/Trust-contracting-Achieving-positive-quantifiable-benefit-from-ethical-behaviour-and-the-resulting-performance-of-organizations.pdf
https://www.researchgate.net/profile/John-Thomson-11/publication/284180283_Trust_contracting_Achieving_positive_quantifiable_benefit_from_ethical_behaviour_and_the_resulting_performance_of_organizations/links/5652b4eb08aefe619b18d937/Trust-contracting-Achieving-positive-quantifiable-benefit-from-ethical-behaviour-and-the-resulting-performance-of-organizations.pdf
https://www.researchgate.net/profile/John-Thomson-11/publication/284180283_Trust_contracting_Achieving_positive_quantifiable_benefit_from_ethical_behaviour_and_the_resulting_performance_of_organizations/links/5652b4eb08aefe619b18d937/Trust-contracting-Achieving-positive-quantifiable-benefit-from-ethical-behaviour-and-the-resulting-performance-of-organizations.pdf
https://www.researchgate.net/profile/John-Thomson-11/publication/284180283_Trust_contracting_Achieving_positive_quantifiable_benefit_from_ethical_behaviour_and_the_resulting_performance_of_organizations/links/5652b4eb08aefe619b18d937/Trust-contracting-Achieving-positive-quantifiable-benefit-from-ethical-behaviour-and-the-resulting-performance-of-organizations.pdf
https://www.researchgate.net/profile/John-Thomson-11/publication/284180283_Trust_contracting_Achieving_positive_quantifiable_benefit_from_ethical_behaviour_and_the_resulting_performance_of_organizations/links/5652b4eb08aefe619b18d937/Trust-contracting-Achieving-positive-quantifiable-benefit-from-ethical-behaviour-and-the-resulting-performance-of-organizations.pdf

Turner, R., and Simister, S. (2001). Project contract management and a theory of organisation.

International Journal of Project Management, VVol.19 (8), pp. 457-464.

UAE Government (2019 a). Environment vision 2030 (Abu Dhabi) [online]. [Accessed 17 April

2021]. Available from: https://government.ae/en/about-the-uae/strategies-initiatives-and-

awards/local-governments-strategies-and-plans/environment-vision-2030-abu-dhabi.

UAE Government (2019 b). The political system [online]. [Accessed 17 April 2021]. Available
from: https://www.government.ae/en/about-the-uae/the-uae-government/political-system-

and-government.

US-UAE Business Council (2019). The U.A.E. oil and gas sector: recent updates [online].
[Accessed 17 April 2021]. Available from: http://usuaebusiness.org/wp-

content/uploads/2019/01/U.A.E.-Oil-and-Gas-Sector.pdf.

Veldman, J. (2011). Process improvement for engineering & maintenance contractors [online].
PhD Thesis University of Groningen. [Accessed 11 April 2021]. Available from:
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.472.3122&rep=repl&type=pdf

[cited 11th April 2021].

Ventroux, J., Marle, F. and Vidal, L. (2017). Assistance in selecting a project contracting strategy
by combining complex systems theory and risk and vulnerability analysis. The Journal of

Modern Project Management, VVol.5 (2), pp. 1-33.

294


https://government.ae/en/about-the-uae/strategies-initiatives-and-awards/local-governments-strategies-and-plans/environment-vision-2030-abu-dhabi
https://government.ae/en/about-the-uae/strategies-initiatives-and-awards/local-governments-strategies-and-plans/environment-vision-2030-abu-dhabi

Wai, S. H., Md. Aminah, Y., and Syuhaida, I. (2012). A case study approach to EPCM in light of
construction project success in Malaysia. International Journal of Applied Science and

Technology, Vol.2 (5), pp. 66-73.

Wembe, P. (2015). A new stakeholder management framework for EPCM Projects: Analysis of
approaches used by Australian and Chinese project managers in Africa [online]. PhD
Thesis., Curtin University [Accessed 17 April 2021]. Available from:

https://espace.curtin.edu.au/handle/20.500.11937/746.

Whitehead, J. and Walters, K. (2014). EPCM contracting: Clearing the minefield. The APPEA
Journal [online], Vol. 54 (1), pp.321-240 [Accessed 16" March 2021]. Available at:

https://www.publish.csiro.au/aj/aj13023.

Whyte, J. and Levitt, R. (2010). Information Management and the Management of Projects.

Oxford Handbook on the Management of Projects

Woiceshyn, J. and Daellenbach, U. (2018). Evaluating inductive versus deductive research in
management studies: implications for authors, editors, and reviewers. Qualitative

Research in Organisations and Management: An International Journal, VVol.13(1).

Yang, R., Wakefield, R, Lyu, S., Jayasuriya, S., Hah, F., Yi, X. & Chen, S. (2020). Public and
private blockchain in construction business process and information integration [online].
Automation in Construction, VVol.118 [Accessed 17 April 2021]. Available from:

https://www.sciencedirect.com/science/article/abs/pii/S0926580520301886.

295


https://espace.curtin.edu.au/handle/20.500.11937/746

You, J., Chen, Y., Wang, W. and Shi, C. (2018). Uncertainty, opportunistic behaviour, and
governance in construction projects: The efficacy of contracts. International Journal of

Project Management, VVol.36 (5), pp. 796-799.

Yousaf, M. (2012). Review of social research methods: quantitative and qualitative approaches.

Journal of Media Studies, Vol.27 (2), pp. 197-201.

Zhang S. and Chen Y. (2009). Contract Management for International EPC/Turnkey Projects. pp.

110-118.

Zhou, J., Matthews, L., Carey, B. and Sing, C. (2015). Object-oriented model for life cycle
management of electrical instrumentation control projects. Automation in Construction,

Vol.49, pp. 142-151.

Zhu, J. (2016). A system-of-systems framework for assessment of resilience in complex
construction projects [online]. PhD Thesis., Florida International University. [Accessed
13 March 2021]. Available from:

https://digitalcommons.fiu.edu/cqgi/viewcontent.cgi?article=3799&context=etd.

Zhu, J. and Mostafavi, A. (2014). System-of-systems modeling of performance in complex
construction projects: a multi-method simulation paradigm [online]. International
Conference on Computing in Civil and Building Engineering, June 23-25, Orlando,
Florida [Accessed 17 April 2021]. Available from:

https://ascelibrary.org/doi/pdf/10.1061/9780784413616.233.

296


https://digitalcommons.fiu.edu/cgi/viewcontent.cgi?article=3799&context=etd

APPENDIX 1: CONSENT LETTER

Determinants of Value Benefits in adopting EPCM Contracting Model

I am currently undertaking a PhD in Project Management entitled “Determinants of Value Benefits
in Adopting an EPCM Contracting Model”. This study is oriented on the discussion and assessment
of the effectiveness of different project management contracting models for the aims of
construction project realisation in the UAE oil & gas sector. In the context of the study, | aim to
compare the efficiency of the engineering, procurement and construction (EPC) model with the
potential usefulness of the application of the engineering, procurement and construction
management (EPCM) model. The criteria of model comparison and assessment include the
efficiency of construction project objectives’ realisation and cost-effectiveness of project
management. | believe that the realisation of the presented study can provide specialists in the
sphere of project management in the UAE organisations with valuable science-based knowledge
about the requirements for the efficient organisation of project management. It is important to
determine how value benefit realisation in oil and gas projects can be achieved and sustained
through the adoption of an EPCM contracting model. As such, we aim to propose practical EPCM
guidelines/determinants that can be adopted by senior project practitioners delivering large oil and

gas projects in Abu Dhabi.

| decided to invite you for participation in the study due to your excellent background and wide

experience in the field of project management. | would be grateful if you could share your
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experience and knowledge of the chosen field during the study. For this aim, | ask you to take part
in the data collection procedure that would include filling in the questionnaire form. This should
take no more than 15 minutes and will be a valuable source of information for the development of
important results of the study. I assure you of the confidentiality and security of your private data
during the study. All personal data will be destroyed at the data processing stage and will never be

published.

I hope that the outcomes of the study will provide valuable recommendations for the improvement

of project management efficiency in the UAE oil & gas sector.
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Individual Info:

APPENDIX 2: QUESTIONNAIRE

Name

Company / Organisation

Value of Recently Handled Project

Demographics:
OAl OAl OAbu ORas Al
Work Location ODubai | OSharjah OFujairah
Dhafra Ain Dhabi Khaimah
OMiddle ONorth OLatin
Region/Nationality OAfrica | OEurope | OAsia OPacific
East America America
Gender OMale OFemale
Age 30 or less 031-39 0J40-49 50-59 0060 or more
Years of Work
01 or less Ofrom 2-4 Ofrom 5-7 Ofrom 8-10 11 or more
Experience
OHigh
Education Level OPhD OMaster OBachelor | ODiploma OOther
School

Job Position and Level

O Project Manager

O Technical Manager

O Procurement Manager

O Contract Manager

O Project Engineer

Skills and

Competencies

O Technical Skills

[0 Human Relation Skills

Marital Status

dsingle

COMarried

ODivorced

OWidowed
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Assessment is based on six key components derived as broad areas for EPCM

guidelines/determinants development as independent factors

= Project bid and contracting

» Project information and process management
= Legal and regulatory guidelines

= Technical specifications

= Extra-contractual mechanism

= Resilience parameters
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v’ Part 1: Determinants for the EPCM Contracting Model

e Project Bid and Contracting

Please rate the importance of the following determinants to achieve value benefit in the EPCM

contracting model.

i ) Very Somewhat Very Extremely
Bid and Contracting Important Neutral Unimportant
Important Important unimportant unimportant

Contract details and written

a. U U L U U L L
contract
Type of the contract to match

b. U O U O O O O
the nature of the project
Contracting strategy vision at

. U U L U U L L
early stage of the project

d. | Type of contracting strategy (| U U L L O O

e. | Complete appraisal of bids (| O U L L ] O

e Project Information and Process Management

Please rate the importance of the following determinants to achieve value benefit in the EPCM

contracting model.

Project Information and Process

Management

Very

Important

Important

Somewhat

Important

Neutral

Unimportant

Very

unimportant

Extremely

unimportant
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Negotiation and
communication and
coordination among relevant

parties involved in the project

Financial processes

Decision-making

Skills for labour and

engineering

Materials procurement

Construction processes and

methods

Project site issues

Information dissemination

Project management structure

Interface management system

Planning and scheduling

Organisation structure

Interfaces with other

interdependent projects

Reporting structure and

responsibilities

Trust among different project

parties
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e Legal and Regulatory Guidelines

Please rate the importance of the following determinants to achieve value benefit in the EPCM

contracting model.

L Very Somewhat Very Extremely
Legal and Regulatory Guidelines Important Neutral Unimportant
Important Important unimportant | unimportant

a. | Work packaging design and
O O O O O Il ]

subcontracting

b. | Change orders, permits and

shop drawing submission and (| (| U U U Il O

approval

c. | Schedule of engineering,
procurement and construction,
and approval of completed

tasks

d. | Company standard operating

procedures

e. | Government auditing

protocols and procedures

f. | Experience with local laws
and other government
regulations and modification

in laws and regulations

g. | Experience with building
codes, by-laws, statutes and
other government regulations,

definition of project
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boundaries at early stage of

the project

h. | System completion

requirements

e Technical Specifications

Please rate the importance of the following determinants to achieve value benefit in the EPCM

contracting model.

i L Very Somewhat Very Extremely
Technical Specifications Important Neutral Unimportant
Important Important unimportant unimportant

Alignment among work

breakdown structure (WBS),
contracting work breakdown
a. | structure (CWBS), cost O O (| (| L L U
breakdown structure (CBS),
and organisation breakdown

structure (OBS)

b. | Project cost estimate O O O O O O O

Project construction schedule,

cost and quality

Experience of the project

teams

Knowledge on new

e. | technological techniques and O O (] O O O O

materials
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Environmental circumstances,

f. | climate and local weather Cl Cl Cd O O O O

conditions

Knowledge about site

g. | circumstances by the project 0 O U O O O O

team members

Accurate work drawings and

specifications

Materials and labour

availability and cost

j. | Geotechnical circumstances O O U U U L Il

e Extra-Contractual Mechanisms

Please rate the importance of the following determinants to achieve value benefit in the EPCM

contracting model.

i Very Somewhat Very Extremely
Extra-Contractual Mechanisms Important Neutral Unimportant
Important Important unimportant unimportant
a. | Defining sufficient level of
delegation of authority within
O O O O O O O
the client project management
team
b. | Setting a steering committee
for decision taking at the (| (] (] O O O O
procurement phase
c. | Introduction of specific terms
L L L L Il Il ]
& conditions for control over
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purchase orders and work

packages

Defining appropriate
expenditure limit for the
procurement phase assigned

for the project director

Defining incentive scheme to
contractor for outperforming
at engineering & procurement

phases

Setting liquidated damages
Y%ages for each phase of

execution

Introduction of child contract
strategy under the EPCM

contract

Outlining coordination of the
design and construction works
between different work

package contractors

Ensuring management,
administration and
supervision of the work

packages

Delivery of the project by
defining certain key milestone

dates

Introducing terms &

conditions discouraging
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unnecessary claim

submissions by contractors

I. | Limiting role of company in
insurance claims of U U O O O O O

contractors

e Resilience Parameters

Please rate the importance of the following determinants to achieve value benefit in the EPCM

contracting model.

i ) Very Somewhat Very Extremely
Bid and Contracting Important Neutral Unimportant
Important Important unimportant | unimportant
a. | ldentifying the EPCM
strategy for the right scope of
U U U U U U O
work provides resilience in
project execution
b. | Flexibility in detailed design
U U L L U U O
changes
c. | Agility in introduction of new
O O O O O O O
mitigation for introduced risks
d. | Flexibility in assignment of
work packages to the benefit (| (| L L Il U O
of project need
e. | Flexibility in defining
construction sequences based (| (| (| (| O (| O
on project need
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Flexibility in defining
procurement strategy based

on project need

Flexibility in introducing
additional work package
contractors based on project

need

Flexibility for exist strategy

within a phase of execution
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Part 2: Value Creation and Benefit (Contract prospective)

e Value Creation and Benefit Realisation in the EPCM Contract

Please rate the agreement of the following contract elements that can achieve value benefit in

the EPCM contracting model:

. X Very Somewhat Very Extremely
Bid and Contracting Important Neutral Unimportant
Important Important unimportant | unimportant
a. | Shorter bidding time m m m m n m .
b. | Standardised work packages 0 0 0 0 0 0 0
c. | Fasttrack schedule through
alignment of procurement and (| (| (| (| O (| (]
work packages
d. | Optimised material
L L L L Il U ]
procurement cost
e. | Controlled project cost ] ] n n n n m
f. | Adoption of new technologies ] ] n n n n m
g. | Mark-up cost on material and
O O O O O O O
execution are almost removed
h. | Controlled change orders ] ] n n n n m
i. | Trust among different project
L L L L Il Il ]
parties
j. | Faster system completion
achievement with client (| U L L Il d O
involvement
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Minimising claims from

contractor

Minimising conflicts on

payment to subcontractors
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