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ABSTRACT

In today's dynamic business environment, risk management (RM) plays a vital role in iden-
tifying opportunities and threats, guiding decision-making, and shaping the future of organ-
izations. Effective procurement methods remain crucial for success in the oil and gas sector.
However, poor procurement performance often leads to delivery delays, growth failures, and
distribution challenges. With advancements in technology, organizations are increasingly
leveraging electronic procurement (e-procurement) and RM to enhance their supply chains
and overall procurement performance. This study focuses on Abu Dhabi National Oil Com-
pany (ADNOC), a prominent energy company in the UAE, which has adopted e-procure-
ment to streamline its procurement process. The study aims to investigate the interplay of e-
procurement, RM, and sustainable supply chain (SSC) and their impact on procurement ef-
fectiveness within ADNOC. A conceptual framework is proposed, and the study examines
the correlation between these factors and procurement performance. Data was collected
through a random sample of 376 personnel from ADNOC's procurement, evaluation, and
management levels. Structural equation modeling (SEM) using AMOS software was em-
ployed to analyze the collected data and assess the study hypotheses. The findings revealed
a strong positive association between procurement success and e-procurement, RM, and
SSC. Additionally, the study identified the mediating role of SSC in the relationship between
RM and procurement performance. This research contributes theoretically by validating the
dimensions of e-procurement, RM, SSC, and procurement performance through exploratory
factor analysis and confirmatory factor analysis. It also establishes the mediating role of SSC
in the oil and gas industry. Furthermore, the study provides statistical evidence supporting
the proposed framework, which serves as a valuable model for companies relying on pro-
curement for sustained business operations. The findings have practical implications for de-
cision-makers at ADNOC and other oil and gas companies, enabling them to understand the
impact of e-procurement, RM, and SSC on procurement success. Moreover, policymakers
and stakeholders in the oil industry worldwide can benefit from the insights into the mediat-
ing role of SSC. This research contributes to advancing procurement practices and enhancing
performance in the oil and gas sector, ensuring sustainable operations in an ever-evolving
business landscape.



KESAN AMALAN E-PEROLEHAN DAN PENGURUSAN RISIKO TERHADAP
PRESTASI PEROLEHAN MELALUI RANTAI BEKALAN MAPAN

ABSTRAK

Di dalam persekitaran perniagaan yang dinamik pada hari ini, pengurusan risiko (RM)
memainkan peranan penting dalam mengenal pasti peluang dan ancaman, membimbing
pembuatan keputusan, dan membentuk masa depan organisasi. Kaedah pengadaan yang
berkesan kekal penting untuk kejayaan dalam sektor minyak dan gas. Walau bagaimanapun,
prestasi pengadaan yang lemah sering menyebabkan kelewatan penghantaran, kegagalan
pertumbuhan, dan cabaran pengedaran. Dengan kemajuan teknologi, organisasi semakin
memanfaatkan pengadaan elektronik (e-procurement) dan RM untuk meningkatkan
rangkaian bekalan dan prestasi pengadaan secara keseluruhan. Kajian ini memberi
tumpuan kepada Abu Dhabi National Oil Company (ADNOC), sebuah syarikat tenaga
utama di UAE yang telah mengamalkan e-procurement untuk menyelaraskan proses
pengadaannya. Kajian ini bertujuan untuk menyiasat hubungan timbal balik antara e-
procurement, RM, dan rantaian bekalan lestari (SSC) serta impaknya terhadap
keberkesanan pengadaan dalam ADNOC. Satu kerangka konseptual dicadangkan, dan
kajian ini mengkaji korelasi antara faktor-faktor tersebut dan prestasi pengadaan. Data
dikumpulkan melalui sampel rawak sebanyak 376 kakitangan dari peringkat pengadaan,
penilaian, dan pengurusan ADNOC. Pemodelan persamaan berstruktur (SEM)
menggunakan perisian AMOS digunakan untuk menganalisis data yang dikumpulkan dan
menilai hipotesis kajian. Penemuan kajian menunjukkan hubungan yang kuat dan positif
antara kejayaan pengadaan dan e-procurement, RM, dan SSC. Selain itu, kajian ini
mengenal pasti peranan pengantaraan SSC dalam hubungan antara RM dan prestasi
pengadaan. Penyelidikan ini memberikan sumbangan secara teori dengan memvalidasi
dimensi e-procurement, RM, SSC, dan prestasi pengadaan melalui analisis faktor
eksploratori dan analisis faktor pengesahan. la juga menetapkan peranan pengantaraan
SSC dalam industri minyak dan gas. Selain itu, kajian ini menyediakan bukti statistik yang
menyokong kerangka yang dicadangkan, yang merupakan model berharga bagi syarikat-
syarikat yang bergantung kepada pengadaan untuk operasi perniagaan yang berterusan.
Penemuan ini mempunyai implikasi praktikal bagi pembuat keputusan di ADNOC dan
syarikat-syarikat minyak dan gas lain, membolehkan mereka memahami impak e-
procurement, RM, dan SSC terhadap kejayaan pengadaan. Selain itu, para pembuat dasar
dan pihak berkepentingan dalam industri minyak di seluruh dunia dapat mendapatkan
manfaat daripada wawasan mengenai peranan pengantaraan SSC. Penyelidikan ini
menyumbang kepada pembangunan amalan pengadaan dan peningkatan prestasi dalam
sektor minyak dan gas, memastikan operasi yang lestari dalam landskap perniagaan yang
sentiasa berubah.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

This chapter provides a comprehensive examination of key aspects within the realm
of procurement practices, risk management, sustainable supply chain, and procurement per-
formance. In particular, the research takes a focused perspective on ADNOC, the largest
energy company in the United Arab Emirates (UAE), to establish a contextual framework.
The subsequent section offers a clear definition of relevant terms, facilitating a common un-
derstanding for readers. Following this, the chapter presents the problem statement and the
purpose of the research, which are driven by identified challenges. The research questions
and hypotheses are formulated accordingly, highlighting the investigative direction. Addi-
tionally, the significance of the research is underscored, emphasizing its potential contribu-
tions to the field. The chapter further delves into the research scope, outlining the boundaries
and parameters that define the study. Lastly, the chapter concludes with a succinct summary,

encapsulating the main points discussed.

1.2 Background

In today's competitive business environment, optimizing supply chain management
is necessary. Information and Communication Technologies (ICTs) are the key instrument
for efficient supply chain management (Shcherbakov and Silkina, 2021). As a result of their
positive influence on individual and organizational productivity and efficiency, E-
procurement systems have risen in popularity over the last few years. Software-as-a-Service

(SaaS)-based E-procurement services offer online supply management solutions (Nozari,



Fallah and Szmelter-Jarosz, 2021). To reduce manual procurement operations, the use of E-
procurement technologies (EPTs) has been widespread since they can substantially boost a
company's transaction processing abilities. According to research, businesses that employ E-
commerce as a business strategy and use digital supply chain management activities obtain
remarkable results in commercial operations. E-commerce is viewed as a stimulant for
commercial process improvements, and its use has become a major issue for businesses
today. The adoption of electronic procurement, which assists in unifying the purchasing
process all across the supply chain, has shown a growing trend over the years. The concept
of electronic procurement alludes to the inclusion of procuring, negotiation, purchasing,

receiving, and post-purchase evaluation (Singh and Chan, 2022).

E-procurement is a platform that automates and rationalizes the procedures of an
organization, from demand to payments, using web technology and its facilities. EPTs are
not a newly discovered procedure since there have been numerous attempts to use electrical
systems to produce computerized procurement systems for companies, including electrical
workflow systems and Electronic Data Interchange (EDI) (Singh and Chan, 2022). There are
many categories of E-procurement; however, for this research, we consider five practical
applications of E-procurement technologies, namely E-tendering, E-sourcing, E-informing,
E-ordering, and E-reverse auctioning. Corporations such as manufacturing firms are
currently using E-procurement to achieve numerous advantages, such as increased
productivity among employees and decreased costs, by obtaining fast-track services and
cheaper products. For industries and firms, implementing elements of E-commerce, such as
E-procurement, for their firm's business processes has become an increasingly significant

criterion (Bhattacharyya, Maitra and Deb, 2021).



To optimize organizational expenditures, eliminate management expenses, and
increase effectiveness in operational functions, EPTs involve automating the organizational
acquisition of products and services by using web-based technologies. In general,
procurement in an organizational pricing hierarchy is one of the most significant sectors. It
is obvious why EPT is more popular, as it contributes to a reduction in operating expenses
and cycle buying times while enhancing comparable costing. Evidence indicates that EPTs
using enterprises minimize transactional expenses by up to 42%. (Singh and Chan, 2022;
Nandankar and Sachan, 2020). The EPTs compress pricing discussions from months to
hours, reducing a considerable amount of time and effort in the organization. Moreover,
shorter purchase processing times allow greater versatility and precise purchase requisition
information. The approach of E-procurement enables production to be increased and
corporate expenses to be lowered, and it allows firms to obtain certain advantages to
strengthen their management skills and make the functioning of their supply chain more

visible (Nandankar and Sachan, 2020).

The United Arab Emirates (UAE) is widely recognized as one of the most
economically successful Middle Eastern states. With significant reserves of oil and gas, the
country has played a crucial role in the global energy market. The UAE accounts for
approximately 4 percent of the world's oil reserves and 3.5 percent of its gas reserves (Shin,.
and Kim, 2021). As the seventh-largest producer and fourth-largest net exporter of crude oil
and natural gas, the UAE holds a prominent position in the industry (Salim and Alsyouf,

2020).

Recognizing the need to diversify its economy beyond oil and gas, the UAE has
embarked on a strategy to reduce its dependence on finite resources (Salim and Alsyouf,

2020). This shift towards economic diversification has opened up opportunities for the

3



development of other sectors, including manufacturing. The UAE Ministry of Economy has
set ambitious targets to expand the manufacturing sector's contribution to the country's GDP,
aiming for a 20 percent share by 2021 and 25 percent by 2025 (Chaturved et al., 2021). To
achieve these goals and enhance its global competitiveness, the UAE seeks to improve its

ranking in the global manufacturing industry indices.

Dubai, with its thriving manufacturing industry, is a key player in the UAE's
economic diversification efforts. As the third-largest manufacturing hub in the country,
Dubai has witnessed substantial growth and aims to contribute USD 19 million to research
and development (Rand D) by 2030, with its industry value expected to rise from USD 11.2
billion to USD 16.1 billion (Obaideen et al., 2021). The Dubai Industrial Strategy outlines a
vision of creating 27,000 employment opportunities and generating AED 165 billion in GDP

from the manufacturing sector by 2030.

Effective procurement and supply chain management are crucial for the success of
industries across the UAE, considering its diverse workforce of 180 nationalities from
various cultures and religions. The oil and gas industry, in particular, has made significant
strides in adopting the latest technologies for exploration and extraction. However, it is
essential to critically examine the supply chain and procurement processes to optimize their
value. Modern supply chain systems and techniques offer solutions to challenges such as
inventory management, market forecasting, contractor management, and master data

management (Modgil, Singh and Hannibal, 2022).

Procurement efficiency plays a vital role in the success of the oil and gas industry
(Kabirifar and Mojtahedi, 2019). Van Weele (2003) defines efficient procurement as the

satisfaction of priorities and objectives, the alignment of expected and actual results, and the



acquisition of capital to meet goals and objectives. To achieve this efficiency, vendors must
actively participate in the procurement process, and oil and gas companies strive for quick
performance and market competitiveness, leading them to adapt their procurement systems.
Supply chain management emerges as the best technique to improve supply chain planning

across industries (Monczka et al., 2020).

In recent years, the concept of sustainability has gained significant attention in both
industry and academia. Supply chain sustainability, which involves following standard
operating procedures to limit environmental impact, has become a key focus for corporations
worldwide. Sustainability initiatives encompass reducing pollution, deforestation, ozone
depletion, and global warming. Emerging economies, including the UAE, have recognized
the importance of sustainability and are actively prioritizing it to remain competitive on the

global stage (Hough, 2021).

Despite the growing recognition of the significance of procurement performance and
supply chain management, there are still challenges that need to be addressed. Poor
procurement outcomes can hinder purchasing functions, and traditional risk management
plans may not adequately address the evolving procurement processes. Effective risk
management is crucial for procurement success and overall supply chain efficiency. The
UAE, like other countries, faces unique procurement performance difficulties and risks

within its oil and gas supply chain management (Schneller et al., 2023).

Furthermore, the public sector procurement procedures in the UAE have traditionally
involved lengthy processing periods, paperwork burdens, bidder threats, lack of
transparency, and discretion in contracting. To overcome these challenges, the adoption of

e-procurement has gained momentum worldwide, leading to increased efficiency, cost



savings, shorter procurement procedures, reduced corruption, improved compliance, and
standardized purchasing in many countries. However, the utilization of e-procurement in the

UAE's public sector is still relatively slow.

To address the various challenges and complexities in procurement and supply chain
management within the UAE's oil and gas industry, this research aims to investigate the
relationship between risk management, procurement performance, and sustainable supply
chain management. By examining these variables, this study intends to contribute to the
existing body of knowledge and provide valuable insights for practitioners, policymakers,

and researchers in the field of procurement and supply chain management.

1.3 Research problem

The implementation of e-procurement has emerged as a potential solution to enhance
the efficiency and effectiveness of procurement processes in the oil and gas (Oil and gas )
industry (Aslam et al., 2023). However, there remains a significant knowledge gap regarding
the impact of e-procurement and risk management on the relationship between supply chain
management and procurement performance (Molepo and Jahed, 2022), particularly in the
context of the Oil and Gas industry in the UAE (Krishnan, 2020; Rushton et al., 2022). This
lack of empirical evidence and understanding hampers organizations like ADNOC from
making informed decisions and optimizing their procurement practices to drive sustainable

development and growth.

The Oil and Gas industry, being prone to various risks such as market volatility,
health and safety concerns, environmental performance, and high production costs, necessi-

tates effective risk management within the supply chain (Sakib et al., 2021; Hassija et al.,



2020). Inadequate risk management practices can lead to detrimental consequences on pro-
duction and overall market performance, significantly impacting the UAE's regional position
in the Oil and Gas sector (Lai, Shad and Shah, 2021). Thus, there is an urgent need to explore
and understand the role of risk management in supply chain management to mitigate risks

and ensure the continuous flow of operations and revenue generation.

Moreover, the existing academic literature offers limited insights into the role of e-
procurement and risk management in supply chain management and procurement perfor-
mance, specifically in the Oil and Gas industry, particularly in developing countries like the
UAE (Tarei, Thakkar and Nag, 2021; AlQubaisi and Emran, 2022). This dearth of empirical
evidence restricts organizations from making well-informed decisions and effectively man-
aging their procurement processes within the unique context of the Oil and Gas industry

(Tarei et al., 2021; Alkaraan et al., 2023).

To address these critical knowledge gaps, it is imperative to undertake comprehensive
research focused on the impact of e-procurement and risk management on supply chain man-
agement and procurement performance within the Oil and Gas industry, with a specific em-
phasis on the UAE (Mubarik, Zuraidah and Rasi, 2021; Guida et al., 2023). By conducting
empirical studies and gaining deeper insights, organizations like ADNOC can make informed
decisions regarding supplier selection, improve customer-supplier cooperation, and enhance
overall procurement efficiency and effectiveness (AlAli, 2022). Additionally, understanding
the function of risk management in supply chain management will enable organizations to
develop robust strategies for mitigating risks, ensuring smooth operations, and fostering sus-

tainable growth in the Oil and Gas industry (Karmaker et al., 2023; Korucuk et al., 2023).



Conducting comprehensive research in the Oil and Gas industry, with a specific focus
on ADNOC and other relevant organizations in the UAE, will not only help address the im-
mediate challenges they face but also contribute valuable insights to the academic literature
on supply chain and procurement management in the Oil and Gas industry, particularly in
developing countries (Mubarik, Zuraidah and Rasi, 2021; Alali, 2022; Guida et al., 2023).
The outcomes of this research will serve as a basis for strategic decision-making, allowing
organizations to optimize their procurement practices, drive sustainable development, and

foster growth in the Oil and Gas industry in the UAE.

1.4 Research objectives

The primary objective of this quantitative research is to investigate and understand
the impact of e-procurement, risk management, and sustainable supply chain on procurement
performance among oil and gas employees in the UAE. Specifically, the research aims to

achieve the following objectives:

1. Toexamine the effect of e-procurement practices and risk management on sustainable
supply chains.

2. To determine the effect of e-procurement practices, risk management, and a
sustainable supply chain on procurement performance.

3. To evaluate the mediation effect of a sustainable supply chain on the relationship

between e-procurement practices and risk management on procurement performance.

By achieving these research objectives, this study aims to provide valuable insights
into the interplay between e-procurement, risk management, sustainable supply chain, and

procurement performance in the oil and gas industry in the UAE. The findings will contribute



to the existing body of knowledge, enhance understanding of the subject matter, and offer

practical recommendations for improving procurement practices in this sector.

1.5 Research questions

Specifically, the research aims to achieve the following questions:

1. What is the relationship between e-procurement practices and risk management on
sustainable supply chains?

2. What is the relationship between e-procurement practices, risk management,
sustainable supply chain and procurement performance?

3. Does a sustainable supply chain mediate the relationship between e-procurement

practices, risk management and procurement performance?

By achieving these research objectives, this study aims to provide valuable insights
into the interplay between e-procurement, risk management, sustainable supply chain, and
procurement performance in the oil and gas industry in the UAE. The findings will contribute
to the existing body of knowledge, enhance understanding of the subject matter, and offer

practical recommendations for improving procurement practices in this sector.

1.6 Significance of the research

This research holds significant importance for the oil and gas industry in the UAE,
particularly ADNOC, and offers several contributions and practical implications:

Economic Impact: The oil and gas sector plays a vital role in the UAE's economy,
and its continued existence is of national importance. By examining the effect of e-procure-
ment practices, risk management, and sustainable supply chain on procurement performance,
this research contributes to enhancing the efficiency and effectiveness of procurement pro-

cesses within the industry. The findings can help improve the overall economic performance
9



of the oil and gas sector, leading to increased government revenue, job creation, and poverty
reduction.

Knowledge Contribution: This study contributes to the existing body of knowledge
by introducing the concept of e-procurement practices and risk management on procurement
performance through a sustainable supply chain in the UAE's oil and gas industry. It enhances
the understanding of the mediating role of a sustainable supply chain in procurement perfor-
mance and expands the coverage of research in this context. The findings will provide valu-
able insights for researchers, policymakers, and practitioners in the field of procurement and
supply chain management.

Risk Management Paradigm: The research findings can be used to create a new par-
adigm for risk management within firms in the oil and gas sector. By investigating the po-
tential enhancement of procurement performance through risk management and e-procure-
ment methods with the aid of a sustainable supply chain, the study offers practical implica-
tions for improving risk management practices. This can lead to better decision-making pro-
cesses, increased reliability of assets and processes, and meeting stakeholder expectations
for procurement performance.

Improved Procurement Practices: The practical significance of this research lies in
the improvement of e-procurement practices and risk management on procurement perfor-
mance through a sustainable supply chain in the UAE's oil and gas industry, specifically
ADNOC. The findings can assist directors in developing company policies that set new or-
ganizational goals, strengthen e-procurement practices, manage risks, and achieve compli-
ance with industry regulations. This will lead to cost reduction, increased production effi-

ciency, and the creation of a safer and healthier working environment.
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Technological Advancement: By exploring the impact of e-procurement practices
and the adoption of digital supply chain management activities, this research highlights the
significance of Information and Communication Technologies (ICTs) in optimizing supply
chain management. The findings can encourage the adoption of e-procurement technologies
and digital solutions, such as EPTSs, to streamline procurement operations, reduce manual
processes, and enhance overall productivity and efficiency.

Overall, this research has both theoretical and practical applications, contributing to
knowledge advancement, industry improvements, and economic growth within the oil and
gas sector in the UAE. It provides a comprehensive understanding of the relationship be-
tween risk management, e-procurement practices, sustainable supply chain, and procurement
performance, offering actionable insights for stakeholders to enhance their procurement strat-

egies and operations.

1.7 Scope of the research

The scope of this research is specifically focused on the oil and gas (Oil and gas )
industry in the United Arab Emirates (UAE), with a particular emphasis on the employees of
the Abu Dhabi National Oil Company (ADNOC). The findings and conclusions of this study

cannot be generalized to other industries or domains.

The selection of ADNOC employees as research participants is justified by the com-
pany's dominant position in the UAE's Oil and Gas industry. ADNOC represents a significant

portion of the industry and is considered representative of the overall sector.

The research focuses on three independent variables of procurement performance: e-
procurement, risk management, and sustainable supply chain. The study aims to examine the

individual effects of these variables as well as the mediating role of a sustainable supply
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chain on the relationship between e-procurement and risk management with procurement

performance.

The choice to sample the Oil and Gas industry in the UAE is motivated by its sub-
stantial contribution to the country's industrial sector. By studying the ADNOC oil and gas
industry comprehensively, the research aims to provide insights and recommendations to

improve procurement performance specifically for oil companies operating in the UAE.

This study addresses a theoretical gap in the field of procurement and supply chain
management by validating a conceptual framework that explores the relationships between
procurement performance, risk management, e-procurement, and supply risk management
within the context of the oil and gas industry. It acknowledges that supply chain management
is still evolving in terms of both theory and practice, and emphasizes the need for further
research and categorization of existing efforts in procurement, supply chain, and risk man-

agement.

Overall, the research seeks to contribute to the understanding of procurement and
supply chain management within the oil and gas industry in the UAE, and provide insights

that can help enhance procurement performance and mitigate risks specific to this sector.

1.8 Definition of key terms

It is crucial to establish operational definitions for each variable relevant to this re-
search. The four key terms in focus for this study are e-procurement, risk management, sus-
tainable supply chains, and procurement performance. The major terms and their definitions
that would be used in this research are given below:

E-procurement: It refers to the management of supplier relationships for the acqui-
sition of products and services using information technology (Rotich and Okello, 2015).
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Sustainable supply chain: The process of delivering a product to a customer involves
a network of producers, suppliers, logistics providers, and other stakeholders. The supply
chain encompasses not only those involved in sourcing raw materials, transportation, and
warehousing, but also the tasks and activities that facilitate the movement of the product.
These activities include marketing, sourcing, procurement, and quality control (Fritz, 2019).

Risk management: It involves identifying, evaluating, and mitigating risks to a com-
pany's resources and profits. Risk management encompasses the identification, analysis, and
response to inherent risk factors in a company's operations. Effective risk management re-
quires proactive action rather than reactive responses, aiming to influence future occurrences
as much as possible (Hardy, 2010).

Procurement performance: According to Rotich et al. (2015), it is measured using
various metrics such as price variance, contract utilization, expiry management, supplier per-
formance, procurement cycle time, payment processing time, procurement cost, and em-
ployee training. Kamotho (2014) argued that procurement success is associated with cost

savings, increased profitability, reliable suppliers, improved quality, and a competitive edge.

1.9 Structure of the thesis

This section describes the purpose of each chapter of the research. The table below
presents the description of each chapter. Based on the presented objectives and the proposed

approach, this thesis is made up of five chapters, which contents are summarised as follows:

Table 1.1 Structure of the thesis

Chapter 1 | Provides an overview of the research by discussing the background and
motivation behind the study. It also defines operational terms, presents the
problem statement, outlines the purpose and objectives of the research,
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introduces the research questions, and states the significance and the scope

of the research.

Chapter 2

Conducts a critical review of previous research efforts related to
procurement, e-procurement practices, risk management, sustainable
supply chain, and procurement performance. This chapter also includes
detailed information on ADNOC in the UAE, providing a real-world
perspective for this research. The chapter concludes by identifying gaps in
the current research and proposing areas for further investigation. Its main

purpose is to address the first research objective.

Chapter 3

Describes the methodology employed in conducting the research. It begins
by discussing the research philosophy and paradigm, followed by the
quantitative research approach and its design. The chapter provides details
on the research location, population, sampling method, and data collection.
It also covers the measurement instruments, data analysis method, and
ethical considerations, justifying the selection of the analysis method. The
primary aim of this chapter is to address the research objectives through a

systematic research methodology.

Chapter 4

Focuses on reporting the results obtained from implementing the
quantitative research method. It aims to fulfill the second and third research
objectives by testing the research hypotheses and providing answers to the
research questions. The chapter presents the findings and includes a
discussion of the results within the context of the research objectives. Its
purpose is to analyze and interpret the data collected in order to draw

meaningful conclusions.

Chapter 5

Concludes the research by summarizing the main findings, highlighting the
contribution of the study, discussing its limitations, and proposing
directions for future research work. This chapter serves as a closing
statement that emphasizes the significance of the research and provides

insights for further exploration in the field.
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1.10 Summary

Chapter one points out the context of the thesis, the main problem in this research,
and the goals that needed to be met in research. The chapter also discusses the research con-
tent or opens the content before heading to Chapter Two, which outlines a thorough descrip-

tion of the literature review of the research.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

This chapter aims to provide a comprehensive understanding of the subject area by
reviewing and discussing previous studies conducted in the field of oil and gas company
procurement in the United Arab Emirates. The literature for this research was gathered from
a variety of primary and secondary sources, including reports, theses/dissertations, books,
journals, newspapers, and the internet. The information obtained pertains to issues
specifically related to public procurement and e-procurement within the oil and gas industry.
The chapter begins by examining the procurement practices employed in public sector
organizations, focusing on the traditional system of procurement and its weaknesses.
Additionally, it offers an overview of public procurement and its current implementation
methods. Furthermore, this chapter delves into the review of concepts, theories, and
frameworks relevant to the implementation of electronic procurement (e-procurement),
including common definitions, forms, benefits, and its impact on procurement performance.
To address the research problem, a thorough analysis of various literature sources is
conducted, specifically exploring the impact of e-procurement implementation on public
procurement performance. This literature review aims to provide the researcher with valuable

insights and potential solutions for the research problem at hand.

2.2 Concept of procurement

Procurement is the process of obtaining goods, works, or services, and it involves

activities such as sourcing, negotiating with suppliers, and coordinating product development
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(O'brien, 2019). It is a broader concept compared to purchasing. The procurement process
encompasses a series of activities starting from need identification to disposal or termination,
ensuring the management of external resources required to achieve organizational goals
(Monczka et al., 2020).

The procurement process involves several activities, including planning, setting up
procurement and solicitation, soliciting suppliers, bid evaluation, documenting, selection and
negotiation, contract preparation, delivery, inspection and acceptance, verification and pay-
ment, and evaluation and filing. Each stage serves a specific purpose, from identifying re-
quirements to assessing performance (Ferreira et al., 2019)

In the procurement planning stage, the organization determines its needs for goods,
work, or services. The next step involves setting up individual procurements and specifying
product or service requirements, which includes identifying funding sources and estimating
budgets. Afterward, an advertisement is published to invite prospective bidders, who are
given time to submit their bids. The bids are then evaluated based on predefined criteria.
Following the bid evaluation, a supplier or contractor with the least evaluated bid is selected
for the award, and negotiation takes place before the contract is prepared (Popa and Ispas,
2019) Once the contract is formed, the goods or work are delivered and inspected to ensure
compliance with specifications. Verification and payment processes follow, and documents
are filed for auditing purposes (Ahmad et al., 2021).

It is essential to note that the procurement process can be susceptible to corruption
and weaknesses at each stage. Officials may prioritize personal gains over societal needs
during project planning, alter specifications in favor of preferred suppliers, or neglect moni-

toring, resulting in inferior materials or substandard work . However, public e-procurement
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has the potential to address these issues by promoting transparency and accountability (Ah-
mad et al., 2021). By implementing an online platform, officials and bidders can access and
monitor the entire procurement process, ensuring transparency and preventing the manipula-
tion of information for personal benefits.

In brief, procurement involves a series of strategic activities to obtain goods, works,
or services, while adhering to proper processes and procedures is crucial for successful out-
comes. Implementing public e-procurement can enhance transparency and minimize the risks

of corruption and weaknesses associated with the procurement process.

2.3 Weaknesses in procurement process

Public procurement plays a vital role in the provision of goods, works, and services
by government departments and public entities (Siyal and Xin, 2020). While many govern-
ment procurement systems have well-organized procedures, there are weaknesses in their
execution, such as compliance, monitoring, and enforcement of regulations. Extensive re-
search has been conducted to identify these weaknesses and key challenges in public pro-
curement.

Traditional procurement processes involve manual procedures, resulting in slow
transaction processes (Siyal and Xin, 2020). This includes extensive paperwork for purchase
orders, supplier responses, invoices, receiving documents, account payable vouchers, sup-
plier payments, and account reconciliation reports. Consequently, the procurement process
becomes slow, tedious, and time-consuming (Hughes et al., 2021).

In many developing countries, the procurement process faces challenges, including

political interference. Some politicians manipulate procurement procedures and insist on
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awarding contracts to specific individuals or companies, leading to unfair and non-transpar-
ent processes (Rhode, 2019). This compromises the success of the procurement process and
decision-making.

Weaknesses in current procurement practices in Ghana have also been identified.
These include the absence of clearly defined roles and responsibilities for procurement enti-
ties, a lack of accountability and transparency, the lack of a central body with technical ex-
pertise, and the prevalence of fraud and corruption throughout the procurement process (Han-
nah and Nani, 2021). These issues hinder fair competition, transparency, and efficient exe-
cution of the procurement process. Similarly, problems in traditional public procurement sys-
tems include excessive delays in tender and order processing, bureaucratic procedures, bid
suppression to prevent competition, and excessive human interface at each stage (Masoud,
2022). These factors contribute to inefficiency and poor procurement performance within
procurement entities. To address these weaknesses, the emergence of e-procurement systems
aims to minimize the shortcomings of traditional procurement processes and enhance trans-
parency, quality of work, and fair competition . E-procurement systems provide opportunities
for streamlining procedures, reducing corruption risks, and improving overall efficiency in
public procurement(Masoud, 2022).

In a nutshell, addressing weaknesses in public procurement processes is essential for
efficient and transparent procurement. The transition from traditional manual systems to e-
procurement systems offers the potential to overcome these weaknesses and improve the

effectiveness of procurement practice.
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2.4 Overview of procurement performance in UAE

Procurement performance in the UAE's oil and gas sector is crucial for ensuring the
efficient and effective acquisition of goods, services, and equipment necessary for explora-
tion, production, and distribution activities. The oil and gas industry in the UAE is a signifi-
cant contributor to the country's economy, and efficient procurement practices play a vital
role in maximizing operational efficiency and cost-effectiveness (Abu Dhabi National Oil
Company, 2019; Howson, 2020; Hosani and Ghouri, 2022).

In the oil and gas sector, procurement activities encompass a wide range of areas,
including equipment and materials procurement, contract management, vendor selection, and
supply chain management. The sector's procurement performance is influenced by various
factors, such as market conditions, technological advancements, regulatory frameworks, and
the overall business strategy of oil and gas companies operating in the UAE (Hosani and
Ghouri, 2022). The UAE's oil and gas companies, both state-owned and private entities, ad-
here to stringent procurement practices to ensure transparency, fairness, and compliance with
regulatory requirements. These practices aim to optimize costs, mitigate risks, and maintain
high standards of quality and safety.

Procurement in the oil and gas sector often involves complex and long-term contracts
with suppliers and contractors. Effective contract management is crucial to ensuring the
timely delivery of goods and services, adherence to contractual terms and conditions, and
resolution of any contractual disputes or issues that may arise during the project lifecycle
(Aljneibi et al., 2022). Given the significance of the oil and gas sector to the UAE's economy,
there is a strong emphasis on local content and the participation of local suppliers and con-

tractors in procurement processes. This supports the development of local industries, creates
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employment opportunities, and fosters knowledge transfer and technology development
within the country (Wang et al., 2021).

In recent years, digitalization and technology have played a significant role in en-
hancing procurement performance in the UAE's oil and gas sector. E-procurement systems,
digital platforms, and advanced data analytics enable better supplier management, real-time
monitoring of procurement processes, and improved decision-making. These technological
advancements streamline procurement workflows, reduce administrative burdens, and en-
hance transparency and efficiency (Aljneibi et al., 2022). Additionally, sustainability and
environmental considerations are increasingly important in procurement practices within the
oil and gas sector. Companies are placing greater emphasis on procuring goods and services
that meet environmental standards, promote energy efficiency, and minimize the industry's
ecological footprint.

Overall, procurement performance in the UAE's oil and gas sector is essential for
ensuring the smooth operation and profitability of the industry. By adopting best practices,
embracing technological advancements, and fostering collaboration with local suppliers, the
sector can enhance efficiency, reduce costs, and contribute to the sustainable development of
the UAE's oil and gas resources (Abu Dhabi National Oil Company, 2019; Howson, 2020;

Hosani and Ghouri, 2022).

2.5 Procurement performance

Procurement performance refers to evaluating the effectiveness and efficiency of the
procurement function in achieving its objectives and goals while minimizing costs (Kakwezi
and Nyeko, 2019). Negi (2021) identifies several dimensions of procurement performance,
including effectiveness, efficiency, timely product delivery, and cost-effectiveness. Effec-

tiveness measures the extent to which the stated goals and objectives are met, indicating the
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relationship between actual and planned performance. Efficiency, on the other hand, focuses
on the relationship between planned and actual resources required to achieve the established
goals and objectives, particularly in terms of planned and actual costs. Consequently, supplier
performance emerges as the most critical driver of procurement performance. The measure-
ment of procurement performance holds significance due to the increasingly vital role of the
purchasing department in the supply chain, especially during economic downturns (Tabri-
zian, 2019). According to Ly (2021), reducing the costs of raw materials and services enables
companies to competitively price their finished goods, thus gaining a competitive edge. One
clear measure of success for any purchasing department is the amount of money saved by the
company. Like other departments within a company, the procurement department is an inte-
gral part of the overall organization, contributing to the achievement of corporate goals .
Firm performance represents the economic dimension that reflects a firm's ability to
utilize available resources to achieve set targets (Tarsakoo and Charoensukmongkol, 2020).
According to Prokop et al. (2021), firm performance demonstrates the relationship between
input resources and output results in any business operation. It considers the effectiveness
and efficiency of a firm during production and consumption. Islami et al. (2020) noted that
firm performance is associated with a firm's efficiency, quality, and organization to assess
and evaluate strategic plans, applying necessary resources and efforts to achieve them. It has
been measured using various dimensions, including procurement performance. Procurement
performance focuses on assessing the extent to which a procurement function achieves its
intended goals and objectives at the lowest possible cost (Tarsakoo and Charoensukmongkol,
2020). Measuring procurement performance plays a valuable role in determining the effec-
tiveness and efficiency of the procurement function. According to Gordon et al. (2021), pro-

curement performance represents a novel dimension of firm performance that specifically
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targets the procurement aspect of a firm. Firms that achieve higher procurement performance
are more cost-efficient, competitive, and successful, while those with lower procurement
performance face the opposite outcomes. Bag et al. (2020) concluded that measuring pro-
curement performance is crucial to minimizing approximately 60% of the overall costs asso-
ciated with procurement. It helps manufacturing firms, for example, to reduce input waste
while optimizing resource usage during procurement, leading to improved quality, cost sav-

ings, and value addition (Malesios et al., 2020).

2.5.1 Measurement of procurement performance

Performance measurement is the systematic process of attributing figures to realities
and assessing the effectiveness and efficiency of an individual's working hours. Although
there are numerous definitions for performance measurement, they all seem to have one thing
in common: evaluating the performance of businesses or organizations based on output and
productivity (Murphy, 2020). According to Kaydos (2020), effective procurement occurs
when previously established goals and objectives are met. This term connects actual and
planned performance, which is used to make decisions. Effective procurement connects
planned and actual resources obtained to achieve established goals and objectives. This in-

volves vendors in the procurement process.

Implementing a performance measure is crucial to ensure that the monitoring and
control function is effective and efficient. Therefore, businesses with established perfor-
mance measurements that include their procedures, plans, and structures may result in cus-
tomer satisfaction, discontent, and employee attrition. Implemented measures should meas-

ure what they are intended to measure. Procurement methods are challenging to implement
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as they require planning, collaboration, communication, feedback, and coordination. Kuz-
iemski, M. and Misuraca (2020) concluded that public procurement effectiveness and effi-
ciency had become key concerns for governments aiming to improve procurement in the
public sector. Public institutions have realized that adequate controls on the procurement
process and diagnostics of obstacles are required to achieve procurement performance. Pro-
curement activities involve the transfer of materials and information from external suppliers
to internal customers (Kakwezi and Nyeko, 2019). While procurement conditions vary in
intensity, duration, and quality, leading to variations in performance, effectiveness, and effi-
ciency, its performance is always affected by global commodity prices such as energy, gold,

and rubber, as well as currency fluctuations, which determine cost factors in any region.

According to Lin (2022), performance measurement is the process of evaluating the
effectiveness and efficiency of an employee's productive hours. In order to assess the effec-
tiveness and results of actions, procurement establishes performance management criteria
based on strategic planning objectives. Some academics contend that improving human re-
source capabilities enhances procurement performance efficiency (Kavua and Ngugi, 2014).
While Rotich (2011) acknowledged that businesses monitor their internal operations rather
than explicitly evaluate procurement managers' performance since evaluating procurement

performance agitates procurement managers, Rotich (2011) also stated that this is the case.

Fundamentally, performance measurement involves using a set of standards to assess
if procurement is succeeding in its objectives. Strategic measurements are necessary to assess
the success of procurement activities and decisions in achieving organizational objectives.

Neely et al. (2005) defined performance measurement as the measures employed to calculate

24



the efficacy and efficiency of actions. Neely et al.'s definition is acknowledged to be con-

strained when considered in the context of a larger literature study. The conclusions of the

evaluation of procurement performance are shown in Table 2.1 below:

Table 2.1 The measurements of procurement performance

Author/s

Indicators

Rorich, 2015

Found eight indicators to measure operational performance and these in-
clude; the level of contract utilization, suppliers’ performance, procure-
ment cost, level of price variance, expiration management, procurement
cycle time and variability, staff training and payment processing time

George et al., 2009

Three dimensions used to measure effective procurement management
and these include; input, process, and output.

Kingori and Ngugi, 2014

Employee competence; adoption of technology, support from top-man-
agement, and policies for procurement foster procurement performance
in organizations.

Barsemoi et al., 2014

Information technology is the best way to measure procurement perfor-
mance

Augustine and  Gifty, | Procurement performance is viewed from the perspective of cost and fi-
2019 nancial measurement
Oyugi, 2013 Certain measures can determine whether procurement performs well,

such as supplying time, supplying costs, delivery time, supplier involve-
ment, and stakeholders' involvement

Chebet et al., 2016

Some basic factors predict procurement performance, such as infor-
mation technology, supplier development, and staff competency

Dwivedi and Butcher,

2009

The reported some factors that linked to procurement like flexibility, in-
formation technology, supply quality

Mohd et al., 2017

The basic procurement model should include quality, time, operational
costs, contract accuracy, and delivery reliability.

Kamruzzaman, 2015

Procurement performance is measured through 13 KPIs: Invitation for
tender, tender submission, tender opening committee, tender evaluation
committee, tender evaluation, approval of tender, evaluation report, con-
tract award, delivery/ completion, and payments.

Mutua
2018

and Moronge,

Procurement performance is measured through reduced of costs, quality
of goods and services, and timely delivery stock out reduction.
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In brief, procurement metrics enable organizations to measure the performance of
their procurement department and guide best practice. These metrics should be considered at
the broader process level, encompassing areas such as strategic sourcing, supplier compli-
ance, contracts, and logistics. Previous findings and arguments suggest that there are various
dimensions that can be used to measure procurement performance, but there are no universal
metrics or dimensions applicable to all industries (Augustine and Gifty, 2019). Kakwezi and
Nyeko (2019) discovered that procurement performance can be measured using both finan-
cial and non-financial measures that enhance procurement functions. Measurement of pro-
curement performance is often based on key performance indicators (KPIs) (Kamruzzaman,
2015). It is important to utilize multiple measurement indicators to assess procurement per-
formance effectively (Shaikh and Ismail, 2017). In other words, there is no one-size-fits-all
approach to conducting procurement activities in the private or public sector. Procurement
managers must be acquainted with a wide range of generic procurement metrics. Therefore,
in this research, procurement performance can be measured using both non-financial and
financial metrics. It is crucial to identify, assess, and develop competencies as a procurement
manager in large companies like ADNOC to ensure the effectiveness of procurement. The
basic measurement model of procurement performance, includes delivery time, supply qual-

ity, operational costs, and contract accuracy (Oyugi, 2013; Rorich, 2015; Mohd et al., 2017).

2.6 E-procurement

In the past, procurement transactions were manually processed, resulting in slow

transaction accomplishment and even slow handling of the whole procurement process.
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However, nowadays, firms are more conscious of the way they react to different influences
and pressures in the procurement department. Earlier, before the launch of e-procurement,
strategic procurement usually interacted with routine administrative work, for example, turn-
ing purchase requisitions into purchase orders to guarantee the proper distribution of the re-
ceived invoices for each transaction. Simultaneously, the strategic sides are usually ignored
in the process, where the buying organization has a slight impact on suppliers' selection and
required items (Gharehgozli et al., 2020). Multiple and frequent changes in business advance-
ments and technological shifts have increased the level of competition in the industry. Hence,
it has increased the need for innovation as an inevitable condition for survival and growth in
an intensely competitive environment. These advancements are realized in cost improve-
ments, process improvements, new markets, customer satisfaction, and technological com-
petence (Finney , 2019; Gharehgozli et al., 2020). Thus, the use of web-based technologies
in procurement aims to boost procurement processes and make them more efficient by al-
lowing buyers to focus on strategic tasks (Gharehgozli et al., 2020; Albinkalil, 2021). E-
procurement is the process of purchasing through electronic platforms. It has been used to
facilitate, manage, and report on the enterprise's purchasing functions. The e-Procurement
system assists managers in the decision-making stage by providing all related information
that is up-to-date and organized. Nowadays, many firms worldwide strive for e-procurement
implementation to digitize their operations, which will allow the organization to improve
their efficiency and effectiveness (Albinkalil, 2021).

The electronic procurement system, also known as e-procurement, refers to the pur-
chase and sale of products, supplies, and services through various networking systems, such
as electronic data interchange and the internet (Albinkalil, 2021; Shahin et al., 2022). E-

procurement encompasses more than just online purchasing decisions; it involves connecting
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suppliers and employees of organizations within a purchasing network. Implementing e-pro-
curement buying programs allows companies to aggregate purchases across multiple depart-
ments or divisions without sacrificing individual control, reduce rogue buying, and obtain
the best price and quality products from a wide range of suppliers. For suppliers, e-procure-
ment offers significant opportunities for proactive business proceedings (Shahin et al., 2022).

E-procurement automates the purchasing and procurement processes of a company
and integrates buyers and suppliers through relevant IT systems, creating a value network for
the company. This automation replaces traditional purchase order software and improves
organizational efficiency and control over procurement activities and their requirements. The
utilization of cloud computing and cloud processes in e-procurement further enhances auto-
mation. Managing agreements and contracts, verifying price lists, comparing products, and
selecting items have not only become simplified but also accelerated (Impedovo et al., 2022).

In today's competitive business landscape, e-procurement tools enable businesses to
gain a competitive advantage by effectively managing inventories, reducing purchasing over-
laps, and improving manufacturing cycles. Furthermore, these tools provide enhanced visi-
bility into day-to-day transactions and assist firms in profiling the most suitable suppliers.
Transactional procurement tools automate the purchasing process, while e-procurement tools
encompass e-Tendering, e-Auctions, e-Catalogues, e-Invoicing, electronic catalogs, elec-

tronic purchase orders (POs), and automated workflows (Ibrahim, 2022).

2.6.1 Definition of e-procurement

E-procurement is defined as a comprehensive procedure in which organizations uti-
lize information technology systems to establish a contract to procure items or services or to
purchase products or services for instant payment (Albinkhalil and Razzaque, 2021). It is

used to streamline the process between organizations in procurement transactions.
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Similarly, according to Elias et al. (2020), e-procurement is described as "the use of
information technology to facilitate business-to-business purchase transactions for materials
and services." This highlights the role of information technology in enabling efficient pro-
curement processes. Kuck (2015) define e-procurement as "the application of e-commerce
in procurement; it involves the use of various forms of Information Technology (IT), such as
electronic mail (e-mail), Electronic Data Interchange (EDI), and electronic marketplace (e-
marketplace), to automate and streamline the procurement process in business." This defini-
tion emphasizes the use of different IT tools and platforms to automate procurement activi-
ties.Furthermore, e-procurement systems are described as "private web-based systems that
automate communications, transactions, and collaboration between supply chain partners”
(Albinkhalil and Razzaque, 2021). These systems enable efficient communication and col-

laboration between organizations and their suppliers.

2.6.2 E-procurement and procurement performance

Masudin, Aprilia, Nugraha, and Restuputri (2021) conducted a study in the Indone-
sian manufacturing industry to examine the impact of e-procurement adoption on company
performance. The research focused on four variables: top management support, information
quality, implementation of e-procurement, and company performance. The study utilized a
final questionnaire that was analyzed using Statistical Package for Social Science (SPSS)
version 21 and Smart PLS v3.0 software to establish the relationship between these variables.
The findings indicated that top management support significantly influences e-procurement
implementation. Additionally, information quality was found to have a significant effect on
e-procurement implementation, and e-procurement implementation was shown to signifi-

cantly impact company performance (Masudin et al., 2021).
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Rukuni and Maziriri (2020) conducted an assessment on electronic procurement in a
state-owned enterprise in South Africa. The study aimed to assess the perceptions of pro-
curement employees regarding factors affecting the implementation of electronic procure-
ment and to investigate the statistically significant relationship between these factors and the
successful implementation of electronic procurement. The research employed a quantitative
descriptive approach, utilizing a structured questionnaire to collect data from 130 procure-
ment employees in a single state-owned enterprise in South Africa. Descriptive and multi-
variate analyses, including factor analysis, correlations, and regression analyses, were con-
ducted using SPSS. The results revealed that procurement employees held negative percep-
tions regarding factors affecting the implementation of electronic procurement, including
compatibility, resources, organizational cultural issues, infrastructural issues, and environ-
mental issues. Furthermore, the study found that these factors had a positive statistically sig-
nificant relationship with the successful implementation of electronic procurement (Rukuni
and Maziriri, 2020).

Mwangi and Arani (2021) investigated the influence of e-procurement on the perfor-
mance of state corporations in Kenya. The study aimed to explore the impact of e-procure-
ment on the performance of these corporations. The researchers employed a descriptive re-
search design, using a questionnaire as the primary data collection tool. The study population
consisted mainly of senior procurement managers from the Kenya Rural Roads Authority
(KeRRA). A simple regression model was utilized to test the relationship between e-procure-
ment and the performance of state corporations. The findings indicated that e-procurement
had transformed routine purchasing transactions within KeRRA. However, the study also

revealed that e-procurement did not reduce the costs of acquiring materials or free up KeRRA
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resources. Despite this, it was noted that e-procurement positively contributed to the perfor-
mance of state corporations (Mwangi and Arani, 2021).

Ingavo and Moronge (2019) conducted a study on the influence of e-procurement on
the performance of state corporations in Kenya. The objective of the research was to deter-
mine how e-procurement influenced the performance of these corporations. The study uti-
lized a descriptive research design with a sample population of 127 state corporations in
Kenya. Primary data was collected using a comprehensive questionnaire, and quantitative
data was analyzed using descriptive statistics in SPSS version 23. The study findings re-
vealed a strong positive relationship between the independent variables (e-procurement) and
the dependent variable (performance of state corporations) (Ingavo and Moronge, 2019).

Waithaka (2021) investigated the effect of e-procurement practices on supply chain
performance. The study aimed to establish the influence of electronic procurement practices
on supply chain performance. The research employed a literature review methodology, re-
viewing relevant papers obtained through a comprehensive search using key terms such as
e-procurement processes, supply chain management, and performance. After thorough anal-
ysis, 12 papers were deemed relevant for review. The study found that procurement perfor-
mance is crucial for the success of an organization, as it contributes to competitive purchasing
and the acquisition of quality goods that give the organization a competitive edge in the mar-
ket. The results also indicated a positive relationship between e-procurement and the perfor-

mance of supply chain functions in County Governments in Kenya (Waithaka et al, 2021).

2.6.3 E-Procurement in UAE oil and gas sector

E-procurement, in the context of the UAE oil and gas sector, plays a crucial role in

streamlining and enhancing procurement processes. The use of information technology sys-
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tems and digital platforms enables organizations in the oil and gas industry to establish con-
tracts, procure items and services, and facilitate seamless transactions with suppliers. This is
particularly significant in a sector where procurement activities are complex and involve a
wide range of goods, equipment, and services.

According to Al-Ghazali et al. (2020), e-procurement systems have been widely
adopted in the UAE oil and gas sector, leading to improved efficiency and effectiveness in
procurement processes. The digitalization of procurement has allowed organizations to au-
tomate various steps, including sourcing, bidding, and contract management, resulting in re-
duced processing time and enhanced transparency.

In the UAE's Oil and Gas sector, e-procurement offers several benefits. Firstly, it
improves the efficiency of procurement processes by reducing manual paperwork, minimiz-
ing errors, and expediting the overall procurement cycle. With the use of electronic platforms,
organizations can automate various steps in the procurement process, including request for
proposals (RFPs), bidding, evaluation, and contract management. This streamlines the pro-
cess, saves time, and enables faster decision-making. According to Al Hadi et al. (2021), the
adoption of e-procurement systems in the UAE oil and gas sector has led to significant cost
savings and improved operational efficiency. The digitalization of procurement has elimi-
nated the need for physical paperwork, reduced administrative burdens, and enabled organi-
zations to negotiate better terms with suppliers. Additionally, e-procurement enhances trans-
parency and visibility in the procurement activities of the oil and gas sector. Digital platforms
provide real-time access to information, enabling stakeholders to track the progress of pro-
curement transactions, monitor supplier performance, and ensure compliance with regulatory
requirements. This transparency not only improves accountability but also facilitates better

supplier relationship management (Hill et al., 222).
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Moreover, e-procurement systems in the UAE oil and gas sector enable organizations
to leverage digital marketplaces and supplier networks. These platforms connect buyers and
suppliers, providing a centralized hub for sourcing products, comparing prices, and evaluat-
ing supplier capabilities (Alsaeedi et al., 2022). By expanding the pool of potential suppliers
and promoting competition, e-procurement systems in the sector facilitate better negotiation
of contracts, cost savings, and access to quality products and services.

Furthermore, e-procurement contributes to the digital transformation initiatives
within the UAE oil and gas sector. It aligns with the broader goals of enhancing efficiency,
innovation, and sustainability in the industry. The digitalization of procurement processes
enables organizations to adopt advanced analytics, artificial intelligence (Al), and machine
learning (ML) techniques to optimize decision-making, demand forecasting, and inventory
management. This data-driven approach improves operational efficiency, reduces costs, and
supports strategic decision-making in the sector. E-procurement has emerged as a transform-
ative force in the UAE oil and gas sector (Alsaeedi et al., 2022). By leveraging information
technology systems and digital platforms, organizations in the sector can streamline procure-
ment processes, enhance transparency, and foster better supplier relationships. The adoption
of e-procurement contributes to the digital transformation of the industry, leading to im-
proved efficiency, cost savings, and sustainable practices (Alsaeedi et al., 2022; Ibrahim et
al., 2022).

Briefly in the context of the UAE oil and gas sector, there are several gaps in the
existing research on e-procurement. Firstly, there is a limited focus on the UAE oil and gas
sector specifically, with the mentioned studies lacking a specific examination of the impact

of e-procurement adoption on company performance in this particular sector. Secondly, the
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unique characteristics and challenges of the oil and gas industry, such as complex procure-
ment processes, regulatory requirements, safety considerations, and multiple stakeholders,
are not adequately addressed. Thirdly, there is a need for a comprehensive assessment of e-
procurement practices and their impact on performance, encompassing various dimensions
such as process efficiency, cost savings, supplier relationship management, and overall sup-
ply chain performance. Moreover, the perception and adoption of e-procurement among
stakeholders in the UAE oil and gas sector need to be explored, along with a specific evalu-
ation of cost savings and the integration of e-procurement systems with existing platforms.
Addressing these gaps through further research would provide valuable insights for the UAE
oil and gas sector, enabling organizations to optimize their procurement processes and realize

the full potential of e-procurement implementation.

2.6.4 Measurement of e-procurement

The measurement of the e-procurement model plays a vital role in evaluating the ef-
fectiveness and success of implementing e-procurement practices within supply chain man-
agement. Scholars and researchers have identified four key dimensions, namely e-Evalua-
tion, e-Negotiation, e-Sourcing, and e-Design, that are widely recognized in measuring the
efficacy of e-procurement systems (Faheem and Siddiqui, 2019; Kim and Shunk, 2004;
Croom, 2000; Tatsis et al., 2006).

The first dimension, e-Design, involves the utilization of an electronic procurement
system to establish standardized rules and guidelines governing all purchasing activities
within a company. Supply chain officials leverage this dimension to define procurement pol-
icies, workflows, approval processes, and other parameters, thus ensuring consistency and

efficiency in the procurement process. In the e-Sourcing dimension, individuals within the
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supply chain utilize the e-procurement system to identify and select the most suitable suppli-
ers from a list of potential candidates available in the market. This process involves compil-
ing a comprehensive list of potential suppliers, gathering relevant information about them,
and conducting data analysis to evaluate their capabilities and offerings. Through the use of
technology and advanced search functionalities, supply chain officials can make informed
decisions when choosing the optimal supplier for their procurement needs.

The e-Negotiation dimension focuses on using the electronic procurement system to
facilitate negotiation processes between supply chain officials and the selected supplier. By
leveraging the features of the e-procurement system, such as electronic proposal exchange
and communication tools, both parties can engage in effective and efficient negotiations. This
dimension allows for the electronic exchange of proposals, counteroffers, and other negotia-
tion-related communications, ultimately leading to mutually beneficial agreements and con-
tracts. At the conclusion of the e-Evaluation process, supply chain officials obtain critical
information about committed suppliers and their progress. This information serves as valua-
ble feedback that can be used to plan and strategize for future procurement transactions. By
having access to data on supplier performance and delivery, supply chain management can
make informed decisions and implement improvements for enhanced procurement outcomes.

The comprehensive measurement of the e-procurement model enables supply chain
management to make intelligent decisions regarding the sourcing and procurement of prod-
ucts. It promotes transparency, efficiency, and standardized processes, ultimately contrib-
uting to improved supply chain performance and overall organizational success (Faheem and

Siddiqui, 2019; Qin et al., 2023).
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2.7 Sustainable supply chain

Sustainable supply chains (SSC) are a large and interesting research field. In supply
chain articles, sustainability was defined in different ways. Ahi, Payman, and Cory Searcy
(2015) define that three scopes of sustainability are measured in the supply chain, derived
from customer and stakeholder desires: economic, environmental, and social dimensions to
manage raw materials, in-formation, and finance flows (Ahi and Searcy, 2015). Closs, David
J., Cheri Speier, and Nathan Meacham (2011) united in the opinion that SSC is the integration
of economic, social, and environmental aspects of organizations based on business process
coordination in order to keep them sustainable in the long term. Jadhav et al. (2018) represent
a literature review analysis that shows the function of supply chain orientation (SCO) in
reaching supply chain sustainability (Jadhav et al., 2018). Chen et al. (2015) combined fuzzy
set theory, the Delphi method, and the discrete multi-criteria method to evaluate the sustain-
ability of the minerals industry supply chain in China. The sustainable supply chain was
improved based on customer awareness and how much it has a significant impact on sustain-

ability performance (Gonget et al., 2019).

The supply chain sustainability evaluation is not enough to measure the performance
without taking into consideration sustainability risk factors. That’s why considering risk
management with supply chain sustainability performance is significant. The main phases of
supply chain risk management are: identification of the risk, risk assessment, investigation,
handling, and monitoring. In this scope, Valinejad and Rahmani (2018) proposed a frame-
work for managing the sustainability risks of the supply chain in the field of telecommuni-

cations supply chains. Deng Et al. explore risk countermeasures that improve supply chain
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sustainability for perishable products (Deng, 2019). Cunha et al. (2019) conducted a system-
atic literature review that considered the social risks that threaten supply chain sustainability

and their consequences for the organization and supply chain .

Agarwal et al. (2021) argued that traditional supply chain management primarily fo-
cuses on the efficiency, cost, and dependability of operations. However, sustainable supply
chain management goes beyond these objectives and incorporates the principles of social and
environmental responsibility. It aims to maintain standardized procedures while minimizing
negative environmental impacts such as pollution, deforestation, ozone depletion, and global

warming (Ponte et al., 2018).

The key concerns of supply chain management include speed, cost, dependability,
optimization, and continuous improvement. Global sustainable supply chain strategies aim
to achieve eco-friendly goals, optimize resources, and maintain or increase return on invest-
ment. Sustainable chain management is applicable throughout the entire process, from the
acquisition of products and services to the timely delivery of relevant commodities (Phate et

al., 2021).

The sustainable supply chain encompasses various aspects such as sustainable sourc-
ing, product development, packaging, and responsible transportation. These elements are part
of a strategic business decision known as the sustainable force chain. Implementing sustain-
able supply chain management practices contributes to an organization's corporate social re-
sponsibility efforts by promoting environmentally friendly operations, cost savings, and im-

proved supply chains over time (Saada, 2021).
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Many businesses are investing in supplier development and employing techniques to
assess key supplier qualities and lead times. Regular evaluation of the future impact of sup-
plier delivery times on manufacturing performance is common practice for companies across
industries (Ponte et al., 2018). Supply chain management offers a competitive advantage for
companies in various sectors. During a crisis, sustainable supply chain management becomes
crucial for controlling and stabilizing supply chain activities and operations (Novira, 2021).
To enhance the resilience of sustainable supply chain management, it is necessary to identify

and implement a variety of viable alternative solutions (Hobbs, 2020).

Supply chain management emerged as a rapidly expanding field in the late 20th cen-
tury, evolving from logistics theory and practice. The increasing importance of suppliers'
supply chains provided a solid foundation for the growth of supply chain management (Ka-
mola, 2020). Historically, the industry held the belief that the supply chain should function
independently without much attention from management. However, it is now recognized that
the crucial component in effective supply chain management is the supply chain managers

themselves (Koh et al., 2019).

The term "supply chain™ was defined by Oliver Weber in 1982. It was proposed that
the supply chain should encompass materials flowing systematically from raw material pro-
ducers to the final customer, including supplies from external sources. The history and ori-
gins of supply chain management date back over a century, transitioning from labor-intensive
procedures to the current management of global networks rooted in logistics management.
The principles of supply chain management experienced significant evolution in the 1980s

with advancements in computer technology (Olasupo et al., 2018).
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The emergence of supply chain management as a concept can be attributed to four
main theories: system theory, game theory, transaction costs, (Krotov, 2017). describe supply
chain management as a long-term collaboration across marketing channels to eliminate inef-
ficiencies, costs, waste, and redundancies. Their aim is to provide innovative methods to
satisfy targeted clients. Benton and McHenry (2010) define supply chain management as a
network of diverse independent businesses connected upstream and downstream. It involves
the strategic management of information flows, tasks, activities, and processes to deliver

value to customers.

Lambert and Cooper (2000) state that supply chain management is the integration and
fusion of all fundamental daily operations from the end user to the initial supplier. It encom-
passes the delivery of products, services, and information and offers value to customers and
stakeholders. The supply chain is a collaborative network of companies working together to
transform materials, goods, or services into finished products for customers. Nearly all man-
ufacturers and businesses, including those in the energy sector, such as oil and gas compa-

nies, operate within the supply chain framework (Abubakar, 2020).

The literature review reveals a wide range of definitions for supply chain manage-
ment. There is no consensus on a single definition, as it varies depending on the circum-
stances and the perspective of each researcher. Nonetheless, supply chain management re-
mains a significant and relevant topic (Lu et al., 2015). Differences in understanding exist
among researchers in the supply chain and logistics fields regarding the definition and appli-
cation of supply chain management. Additional definitions and research on the idea of supply

chain management are shown in Table 2.2.
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Table 2.2 Definitions and findings of supply chain management

Author/s

Findings and definitions

Harjeet et al., 2016

The management of transport or flow of goods and services, it also
includes storage, shelf life, analysis of goods procured and goods

sold logistics

Desai et al., 2016

The integration of key business processes from end users through
original suppliers that provide products, services and information

which add value to customers and other stakeholders

Dias et al., 2017

The task of integrating organizational units along a supply chain and
coordinating materials, information and financial flows to fulfill cus-
tomer demands to improve the competitiveness of the supply chain as

a whole

Wibowo et al., 2017

The key business processes from end-user through original suppliers
that provides products, services, and information that add value for

the customer and other stakeholders

Kain et al., 2018

A system of organizations, people, activities, information, and re-
sources involved in moving a product or service from supplier to cus-

tomer

Oelze etal., 2018

The integration of business processes from end users through original
suppliers that provides products, services, and information to add

value for customers

Ellram et al., 2019

Supply chain management encompasses the planning and manage-
ment of all activities involved in sourcing and procurement, conver-

sion, and all logistics management activities

Martins et al., 2019

The process of planning, implementing and controlling the operations

of the supply chain with the purpose to satisfy customer requirements

as efficiently as possible
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According to the definitions, supply chain management is the process of converting
raw materials, resources, and component parts into finished goods that are then shipped to
the final consumer. It includes a network of all supplies to producers, through upstream and
downstream chains, in the many processes and activities that produce value in the form of

goods and services given to the final consumer.

It is essential since it also necessitates coordination and collaboration with channel
partners, who may comprise suppliers, intermediaries, external service providers, and clients.
Supply chain management is essentially the integration of supply and demand control among
and across enterprises. Furthermore, as part of the supply chain, all raw materials, stocks for
tasks, and manufactured products are moved and stored from the place of origin to the site
of consumption. A timeline can be used to show how the notion of supply chain management
has become more specialized over time. Figure 2.1 illustrates the typical seven stages of

supply chain development (Habib and Jungthripanich, 2008).
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Figure 2.1 The evolution stages of supply chain management (Habib, 2008).

41



The coordination of the flow of raw materials and finished goods within a single firm
and among numerous enterprises linked by a technology chain became necessary in the
1980s. At this point in its development, the idea of "supply chain management" differed little
from the broader definition of integrated logistics in terms of substance and was mostly in-
fluenced by it.

The supply chain topic was independently studied as a science in the first half of the
1990s, and its applications in actual operations were also made clear. This period also saw
the separation of supply chain management theory from logistics theory. Between logistics
and supply chain management, there is a movement and separation of conceptual and seman-
tic categories as well as specific terminologies. Therefore, it was necessary to organize the
terminologies and applied concepts used in supply chain management and logistics. The dis-
tinction between supply chain management and integrated logistics was made between the
second half of the 1990s and the early 2000s. The term "supply chain management” refers to
the management of goods flow functions of control, coordination, and integration.

In the last decade of the 20th century, the main topics of supply chain research fo-
cused on integration procedures, the creation of strategic partnerships, the interconnection
and management of material flow, and information management to ensure communications
between the links in the chain. Instructional programs are developed for the new field using
combined academic and practical experience.

The theory, practice, and market adaptability of supply chain management were much
more thoroughly studied in the second half of the 2000s. When establishing connections be-
tween the focal organization and the rest of the supply chain, modern supply chain manage-

ment strategies place a strong emphasis on internal planning and resource optimization.
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The first comprehensive empirical study on supply chain management was published
by Habib (2009), and it included a thorough analysis of the contributions and outcomes at-
tained by the university in the area of supply chain management in the field of education.
According to his study, the three key elements of the integrated supply chain management
model for higher education are the educational supply chain, the research supply chain, and

education management.

2.7.1 Supply chain in the Oil and Gas industry

The ability of a corporation to remain competitive is heavily dependent on effective
supply chain management. In today's business landscape, a significant number of industrial
sectors rely on a supply chain that involves third-party companies. Oil and gas companies,
in particular, often outsource certain aspects of their operations to subsectors in order to re-
duce costs, address skill gaps, and mitigate supply chain risks (Ernst and Young, 2014;
Menhat et al., 2020). Research indicates that approximately 40% of Oil and Gas tasks are
outsourced to complete projects (Pillai et al., 2010; Yusuf et al., 2014). Given the reliance on
outsourcing, these companies prioritize sustainable supply chain practices to gain a compet-

itive edge (Kumar and Markeset, 2017; Cai et al., 2019).

The logistics network in the oil sector is known for its rigidity, owing to factors such
as the production capacity of crude oil suppliers, lengthy and complex transit times, limita-
tions of existing transportation modes, and energy planning and management considerations.
To reduce costs and enhance profitability, supply chain management in the oil sector needs
to address essential factors such as demand management, efficient distribution of petroleum
products to consumers, optimal transport routing, inventory control, quality information, and

timely operations through sustainable supply chain practices (Lisitsa et al., 2019).
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Despite the rapid growth of the Oil and Gas industry in recent decades, it lags behind
other industries in adopting new techniques and technologies for improvement (Joshi et al.,
2017). Many existing approaches in use today rely on outdated concepts that require physical
work, resulting in high costs and inefficiencies. To drive growth in the Oil and Gas industry,
reducing and optimizing operational costs is a crucial area of focus. Figure 2.2 illustrates
three key elements that can help achieve cost reduction both upstream and downstream along
the supply chain: (1) improving compliance, (2) increasing supply chain visibility, and (3)

promoting supplier collaboration.
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Figure 2.2 Oil and Gas supply chain

Furthermore, the petroleum companies are one of the dynamic supply chain organi-
zations that demand a dynamic set of capabilities in the current globalization era. But these
companies may face difficulties as a result of the dynamic processes in their capacities (Defee
and Fugate, 2010). Such a dynamic process necessitates the acquisition of multiple partners,
technologies, and organizational structures at the same time. However, the more flexible or-

ganizations are in dealing with challenges in their stakeholder involvement, the more likely
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they are to explore, create, and invest in dynamic capabilities, resulting in superior long-term
performance (Shah et al., 2011). As a result, petroleum firms demand dynamic supply chain
skills due to the high level of uncertainty that circulates across the supply chain network.
This was motivated by the complexity of uncertainty in the petroleum industry as well as the

supply chain's basic characteristics (Saad, 2014).

Moreover, the fluctuation of oil prices had a major impact on the global Oil and Gas
industry. Apart from oil price inconsistencies, this industry is affected by several external
factors, including the supply of oil resources, transportation costs, and significant risk expo-
sure. When dealing with these external issues, it is critical for Oil and Gas professionals to
shift their focus to resource management and capability management (Menhat et al., 2020).
Hence, implementing a sustainable supply chain in the Oil and Gas industry could result in
a competitive advantage and reduce the risks associated with the procurement of goods, such
as cost savings from waste processing and lower energy use (Muzzammil et al., 2019; Zhu

et al., 2009).

Petroleum is one of the world's most crucial materials. It has been the world's primary
energy source since the mid-1950s. The Oil and Gas sector, among the most important sec-
tors of the world economy, has a substantial influence on the expansion of other industries.
This energy source is used to power automobiles, heat homes and water, power modern elec-
tronics, extract chemicals for household cleaning products, and much more. The oil and gas
industry contributes significantly to the global economy. The commodities produced by this
company serve many other significant businesses, notably the industrial and automotive in-

dustries.
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The competitiveness of businesses is impacted by changes in technology, markets,
and consumer expectations, necessitating ongoing restructuring of the positioning strategy
and tactics for the oil industry. The oil industry's key challenge at the moment is to keep
production costs as low as possible while still supplying consumers with finished goods. A
petrochemical plant's and its supplier's overall efficiency and competitiveness can be raised
by employing effective supply chain management. In a supply chain, as resources, infor-
mation, and capital move through the chain, a company is connected to its upstream suppliers

and downstream distributors.

The Oil and Gas industry is particularly affected by the supply chain problem be-
cause, despite the significance of supply chain management and its expanding complexity,
this sector is still developing its capacity for effective supply chain management. Researchers
and practitioners have given the supply chain a lot of attention recently. There is a lot of
literature that has addressed this issue. Raed Husain (2018) said that the oil sector has to
implement more effective and cost-effective supply chain practices in order to sustain ongo-
ing supplies of crude oil, decrease lead times, and reduce distribution costs. In his essay
"Supply Chain Management in the Petroleum Industry: Challenges and Opportunities,” he
stressed this issue. The oil industry's supply chain faces significant obstacles, but there are
still places for improvement and cost reductions. According to Raed Husain, businesses in
the oil sector pushed the concept of outsourcing a step further by working with rivals to find
answers to supply chain problems. Systematic cooperative reciprocal bartering, often known
as swaps, is a type of partnership that can provide businesses with significant cost savings

and open up new business prospects.

Finally, organizations in the Oil and Gas business face a number of logistical issues
on a regular basis. These businesses must employ cutting-edge technology to cut expenses
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and contribute to a lower-emissions environment (Joshi et al., 2017). Domestic and interna-
tional transportation, inventory control, materials handling, import and export facilitation,
and information technology are all part of the industry's global supply chain. Currently, the
market provides a conventional paradigm for applying supply-chain management strategies.
Therefore, companies working in Oil and Gas should manage their supply networks to in-
crease efficiency and profit margins. Using some of the new strategies, the supply chain can
save money and be less uncertain. Once oil prices fall, there will be a greater demand for
digital oilfield attention. In other words, an optimization framework based on risk manage-
ment is required to improve supply chain management, which is the main aim of this re-

search.

2.7.2 The challenges of the supply chain

Today, large organizations face different obstacles and challenges in their efforts to
compete in tough, dynamic global markets (Mutua and Moronge, 2018). Natural resources,
raw materials, and components are transformed into a finished product that is provided to the
end customer through supply chain activities (Stadtler, 2015). A sustainable supply chain is
critical for economic success (Govindan et al., 2015). A successful supply chain necessitates
cross-functional integration both within and across the supply chain's network of companies
(Mburu, 2017). Many firms concentrate on supply chain management as a method to increase
customer satisfaction and lower expenses. As a result, the company has increased knowledge

and transparency over its supply chain, as well as enhanced financial performance.

Companies are no longer competing as individuals in today's world, thanks to glob-
alization and the growth of the IT industry. Instead, they compete as part of a worldwide

supply chain (Strombom, 2011). The foundation of every firm's supply chain management is
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to cut costs, increase quality, and run efficiently. With significantly lower labor and costs,
many corporations in wealthy countries have begun sourcing from China and other countries
with booming economies. This is also a worldwide supply chain trend. In emerging econo-
mies, however, low product prices are associated with increased communication efforts,
longer delivery times, larger purchase volumes, and high inventory levels. As a result, it can
be difficult for small businesses to optimize their supply chain and sustain the quality of their

products (Kariuki and Mburu, 2013).

Due to the growing number of rival businesses emerging both locally and globally,
organizations must not only reinvent themselves to produce higher-quality goods and ser-
vices, cut waste, and respond to the market, but also manage their supply chains effectively.
Businesses need to overcome a number of challenges if they want to succeed in the compet-
itive global markets of today. Organizations must comprehend the value of supply chain
strategies that boost internal performance and work with supply chain partners to enhance

joint performance in order to stay competitive (Joshi et al., 2017).

Despite substantial advancements in supply chain methods, many businesses con-
tinue to struggle to comprehend the complicated difficulties involved with coordinated plan-
ning and supply activities across supply network participants (Lori, 2011). It is critical that a
company's top and highest management understand what supply chain management is and

how to sustain good performance in the supply chain (Koh et al., 2012).

Since the Oil and Gas industry includes complex operations, outsourcing has played
a significant role in the Oil and Gas supply chain. The Oil and Gas supply chain is unlike
anything else. To begin with, it has a long history because it involves numerous stakeholders,

ranging from exploration and production to the end user, the Oil and Gas customers (Varma
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etal., 2008). Second, costly machinery as well as specialized logistical services are required.
The entirety of this technology includes specialist operation and maintenance by qualified
individuals. Because most oil and gas businesses are owned by local governments, political

issues have an impact on the industry (Ngoasong, 2014).

Finally, because the business is subjected to a high level of risk, particular risk reduc-
tion and accident prevention methods are required (Varma et al., 2008; Mearns and Yule,
2009). This component must be addressed while handling the supply chain to ensure that all
processes are beneficial for people, facilities, and the environment. Furthermore, to facilitate
agile supply chain management, the many areas (downstream and upstream) and diverse
commercial activities within the sectors demand a detailed understanding of the industry.
Large organizations in the Oil and Gas sector must subcontract part of their non-core func-
tions through supply chain networks since the Oil and Gas industry involves so many busi-

ness responsibilities (Menhat et al., 2020).

2.7.3 The measurement of the supply chain

In the current economy, most companies depend on their supply chain systems to
offer their services and products. This condition necessitates that every company in the pro-
duction and manufacturing sectors concentrate its efforts on measurement and supply chain
management (Masha, 2017). Hence, measuring the performance of the supply chain is critical
to ensuring that the company may get a competitive edge through its supply chain (Agrell
and Hatami-Marbini, 2013). To facilitate comparisons between planned and actual perfor-
mance, a set of standard measurements must be created. The performance measurement re-
sults could aid organizations in initiating corrective action and implementing the improve-

ment plan. In fact, research reveals that the supply chain's poor performance is attributable
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to a lack of a performance assessment framework, which is a critical instrument for managing

efficiency and effectiveness (Varma et al., 2008; Masha, 2017).

Despite the rise in popularity of supply chain performance assessment in recent years,
Matresini et al. (2017) said that it is still in its infancy and lacking in several key areas.
Twenty years ago, integrated logistic functions were considered the realm of supply chain
management (Lambert and Cooper, 1997). Second, different functions use unique identifiers,
such as accounting, information management, and operations management. Like the supply
chain idea, performance measures are distinct and vary by industry (Bai and Sarkis, 2012).
Further research is therefore required to evaluate a sustainable supply chain in this scenario.
However, some sectors, including the oil and gas industry, lack established metrics (Masha,

2017).

To organize and manage their supply chain data, all businesses must implement a
performance measurement system. By industry, by individual company, and by the size of
the organization, there are vast differences in the acceptable metrics to manage and measure
the performance of a company. The requirement for all businesses to use a well-structured,

hierarchical framework to organize and manage their metrics, on the other hand, is a constant.

Without a unified framework to house measurements, a company's performance
measurement system is more likely to provide poor management assistance, and resources
will be wasted generating redundant, misaligned, or even competing indicators. A supply
chain performance metric is a method for assessing the efficiency of a supply chain system.
There are two basic groups of supply chain performance indicators: Quantitative and quali-
tative metrics. Beamon (1998) proposed a performance measurement model using quantita-

tive and qualitative indicators. According to Beamon, qualitative measures concentrate on
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areas where there is no direct numerical assessment, while quantitative indicators are divided
into two categories: targets based only on cost and profit and objectives based on some meas-

ure of customer responsiveness (Masha, 2017).

I.  Qualitative measures include customer satisfaction, information and flow integration,

flexibility, effective risk management, supplier performance, and product quality.

Il.  Quantitative measures include order-to-delivery lead time, supply chain response

time, flexibility, resource utilization, and delivery performance.

Only quantitative performance measures will be considered in this investigation. A
multi-dimensional approach that examines how a business must provide services to meet
varying consumer expectations might improve supply chain performance. Although the per-
formance measurements are frequently the same, the objectives of each part are dramatically
different. Quantitative measures are measurements used to analyze, compare, and track prod-
uct performance. The two types of quantitative supply chain performance measures are non-

financial and monetary metrics of supply chain performance.

Moreover, the dimensions of the supply chain measurement model provided previ-
ously serve as a guiding principle for monitoring supply chain performance in a balanced
manner based on the Balance Scorecard (BSC) framework. When a supply chain measure-
ment model is valid and delivers the correct outcome, it is deemed successful. It should also
be comprehensive, covering all major concerns in an organization with an acceptable number
of measures and accountability for each one (Laisasikorn and Rompho, 2014). The dimen-
sions of the supply chain measurement model aren't often employed in isolation. In fact,
some studies (Gunasekaran et al., 2001; Shepherd and Ginter, 2006) developed a multiple

dimensions’ measurement model for the supply chain.
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Without examining them as organizational resources, Varma et al. (2008) study clar-
ified the importance of performance measurements based on BSC. Performance measures in
the oil and gas sector were examined by Varma et al. in 2008. However, they disregarded the
equally significant upstream sector of the oil and gas business in favor of focusing on the
downstream sector. Following that, the downstream portion of the oil and gas business was
analyzed by Varma et al. The authors suggested a few common traits, including the process
industry, high transportation costs, petroleum product contamination, flammability, bulk vol-
umes, a lengthy supply chain, and oil price unpredictability. Their study project's findings

will be incorporated into this thesis to make a groundbreaking literary contribution.

2.8 Risk management (RM)

The concept of "risk™ has been in use since the 17th century, originally referring to
encountering danger or facing a potential hazard (McElwee, 2007). In the 21st century, the
term has gained widespread usage and is associated with various words such as threat, haz-
ard, uncertainty, and challenge. According to Zou et al. (2007), risk is a double-edged sword
that encompasses the possibility of a threat or unforeseen event occurring, along with its
potential consequences. Chopra and Sodhi (2014) view risk as the combination of the prob-
ability and consequences of an unknown event. Soti'c and Iveti’c (2016) suggest that risk
represents an unfavorable situation that distracts firms from achieving their expected out-
comes. Similarly, Machado et al. (2019) define risk as the combination of the probability and
impact of a hazard. Risk is an inherent component of any business activity and its occurrence
can significantly affect overall productivity (Dellana et al., 2021).

Tarei et al. (2020) argue that risk can have both positive and negative effects on busi-
nesses. However, its negative consequences can be devastating, leading to severe negative

ripple effects on business success, productivity, and competitiveness. Risk encompasses any
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threat of loss, damage, injury, or liability arising from internal or external vulnerabilities
(Nyamah et al., 2017; Rane et al., 2019; Tarei et al., 2020). It is associated with a firm's
exposure to uncertainties that can have detrimental effects on operational efficiency, effec-
tiveness, and survival. Studies highlight that risk can occur at any time during business ac-
tivities, but firms must ensure that its occurrence does not cause severe damage (Nyamah et
al., 2017; Kumar et al., 2019).

Kumar et al. (2019) emphasize the need for maximum attention to risk management,
particularly within the pharmaceutical industry. They propose that firms should adopt green
supply chain initiatives to identify, analyze, and manage risk. In any procurement process,
procurement practitioners are equally susceptible to various risks, including supplier selec-
tion risk, planning and preparation risk, and contract risk, among others. Therefore, proper
risk management is crucial (Kumar et al., 2019).

Through the application of a systematic strategy to identify, evaluate, assess, priori-
tize, and monitor risks that the company could confront in the future, risk management (RM)
helps in attaining the strategic objectives of organizations (Petr and Blanka, 2018). Addition-
ally, the use of RM enables firms to handle future work issues and uncertainty management
in the manufacturing industry. Every commercial or industrial project requires RM, which is
inextricably linked to the supply chain processes (Muzzammil et al., 2019; Aghajanian and
Shevchenko-Perepy, 2018).

It is evident that effective and efficient supply chain management requires dealing
with all possible uncertainties that produce different risks. Many of these uncertainties, if not
addressed by risk management, could pose significant threats to the continuity of work. In
other words, RM seeks to guarantee job sustainability. It is also crucial to note that risks and

opportunities are two aspects that are not exclusive to one another. RM offers a consistent
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framework for project implementation. Effective risk identification strategies, for instance,
focus equally on risks and opportunities, keeping in mind that failing to monitor opportunities
to meet project goals is, in itself, a risk (Al Ariss and Guo, 2016).

According to research, risk exists in practically every industry. For instance, the work
of technology and innovation businesses always involves some dangerous actions. Risk im-
pacts the chances of increasing a company's capacity to meet its objectives. While the RM
process tries to assist businesses with risk analysis, in order to maximize an organization's
performance, RM guides firms on how to adopt the proper attitudes regarding which risks
they must accept, which they should ignore, which need to be hedged or removed, and which
should be exploited (Ana et al., 2017).

Risks are defined as events or conditions that have an unknown occurrence but have
a detrimental impact on the objectives of a business undertaking. As a result, managers must
constantly assess risks and devise methods to handle them. The risk management plan in-
cludes an analysis of possible risks and their impact, whether high or low, as well as strategies
to mitigate this impact in efforts to support the success of the project by avoiding those risks.
If the project is disrupted, the chances of problems arising are very high.

Reviewing risk management plans periodically by the specialized team is necessary
to avoid any threat to the continuity of work, as well as analyzing similar risks in the past. It
is important to take them into consideration (Hayne and Free, 2014). In brief, risks should be
managed effectively and according to scientific methods by using certain risk guidelines and
frameworks. Teams or managers in charge of managing possible risks should follow certain
practices such as risk identification, evaluation, risk analysis, and risk response, which is the
common method in most industries to start dealing with the risk. Otherwise, the failure to

deal with risk or having an ineffective risk management plan may ultimately lead to failure
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in achieving the desired organizational goals and could increase costs, delays in procurement

of supplies, and decreased production quality (Mcshane and Rustambekov, 2015).

2.8.1 Risk management in the Oil and Gas sector

The oil and gas business faces distinct challenges around the world due to the risky
nature of its operations. Volatile market pricing, health and safety, environmental perfor-
mance, and high production costs all impact the sector's operational success. If left un-
addressed, these issues could affect the companies working in the energy sector, the national
economy, production levels, revenue growth, as well as the country's regional position in oil
and gas production (Tasmin et al., 2020).

In this context, Kassem et al. (2019) conducted a case study on developing nations
by researching the risk factors in construction projects in Oil and Gas processing facilities in
Yemen. They collected data using quantitative approaches from 201 project managers and
engineers working in different sectors of Yemen's oil and gas industry. According to their
research, the most significant factors influencing construction projects in the Oil and Gas
sector are internal risks, changes during construction projects, government instability, inac-
curate project cost estimation, delays in government decision-making, inaccurate project
schedule estimation, and the political climate and ongoing war in the nation.

Xugiang et al. (2021) pointed out other kinds of risks in the Oil and Gas industry.
They suggested that uncertainties and risks of offshore Oil and Gas investment environments
could change over time and indicate the unique occurrence probabilities of risk at distinct
levels. They also claimed that risks could always happen when dealing with long-term for-
eign oil and gas investments that can span 30 years or longer. The international risk assess-
ment system has made significant progress; nonetheless, dealing with so many complicated

and intertwined elements remains elusive (Xugiang et al., 2021).
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The Oil and Gas industry has faced extraordinary turmoil in recent years, including
upstream instability, midstream restrictions, industry consolidation, shifting client needs, and
new technology. On one hand, these factors pose challenges, but on the other hand, they open
up previously untapped potential for oil and gas corporations. All these factors increase the
probabilities of risks in the work of Oil and Gas companies (ENR, 2019).

As a result, there are a number of risk factors that every firm in the Oil and Gas sector
may encounter, including the price of oil and gas. Stock values are therefore highly suscep-
tible to variations in the price of these commodities, as are corporate stock values. Addition-
ally, the export and import activities that are part of the Oil and Gas industry's commercial
activities make the currency exchange rate a significant risk factor for nations that export oil
(Ramos et al., 2017). The performance of the industry's businesses and stocks could be af-
fected by the exchange rate. Other research has discovered that the primary risk variables
affecting the stock returns of oil and gas companies are gas prices (Jin et al., 2006) and cur-
rency rates (Mohanty and Nandha, 2011). Therefore, it is crucial to understand how Qil and
Gas risk factors impact stock returns in the oil and gas subindustry. The empirical results of
a study by Mohammad et al. (2020) also showed that exchange rates and oil and gas prices
have a considerable impact on the stock returns of Oil and Gas companies. However, any

change in these two variables might make the Oil and Gas sector riskier.

2.8.2 Risk management in oil and gas in UAE

The United Arab Emirates (UAE) is counted among the top 10 global oil producers
by both the Organization of Petroleum Exporting Countries (OPEC) and the Gas Exporting
Countries Forum (EIA, 2017). The UAE is striving for a more sustainable future. The UAE
Energy Strategy 2050 aims to quadruple the quantity of clean and nuclear energy in the coun-

try's overall energy mix while reducing the carbon footprint of power generation by 70%. By
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the end of 2019, the government anticipates that 10% of all citizens will have internet access.
However, there are some obstacles to innovation in sustainable energy. The nature of sus-
tainable energy innovation, which involves significant technological and financial risks, as
well as intense commercial rivalry from current affordable options, is one of the major struc-
tural barriers to the rapid development of new technologies in the Oil and Gas industry in the

UAE (ENR, 2019).

The lack of professionalism in government institutions when engaging with cutting-
edge risk management methods and their usual processes over the past 10 years has raised
concerns among practitioners and academics. This can be reflected in the performance of risk
management (RM) as a success factor used by the UAE government (UAE). Oil and Gas
companies in the UAE must carefully consider both the process for establishing success cri-

teria and the strategy for implementing risk management (Humaid et al., 2020).

In terms of retail and wholesale transportation fuels, ADNOC dominates the UAE mar-
ket. It specializes in fuel sales and distribution, as well as operating roadside retail outlets,
with 77 of them being discovered by ADNOC Distribution. Proactive risk management is a
core business operation of ADNOC. Their preventive measures reduce exposure to uncer-
tainty while increasing access to opportunities by identifying, analyzing, and managing risks
in accordance with a defined risk management strategy and processes (ADNOC Distribu-

tion's 2020 Annual Report).

ADNOC sets stringent risk management objectives across all branches of the company.
When it comes to pursuing risk management, the company commits to the following man-

agement goals (ADNOC Distribution Annual Report, 2020):
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i.  Assume responsibility for establishing and monitoring the implementation and
review of the risk management system.

ii. ldentify, manage, monitor, and report on risks, with the management team being
held accountable for properly managing identified risks.

iii.  Engage in proactive risk management.

The core business operations of ADNOC are based on the risk management strategy, which
involves recognizing, understanding, and managing risks in accordance with stated risk man-
agement policies and procedures. This includes identifying and mitigating uncertainty when
possible, increasing exposure to opportunities, and other related activities. The company's
Board of Directors has approved the following measures to ensure successful implementation

of risk management at ADNOC:

i.  Implement the process and essential components outlined in the risk management
governance policy and procedure.

ii.  Identify risks using an objective-driven methodology and assess the impact of risks
on attaining the company's objectives by incorporating risk management into the de-
cision-making process.

iii.  Involve management in all decision-making processes.

ADNOC Distribution units ensure that key business risks are well managed and routinely
identified, assessed, and managed to acceptable levels, in accordance with international

standards.

2.8.3 Risk management in supply chain and procurement

Risks in the supply chain could cause businesses to lose a lot of money (Dias et al.,

2021). Shorter life cycles of ever-smaller items, a rise in organizational dependence, Lean
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Six Sigma, and just-in-time strategies, among other factors, have increased the need for strat-
egies to address supply chainrisk (Kernetal., 2012; Zhao et al. 2013). Due to the significance
of these two disciplines, risk management and supply chain management came together to
form the notion of supply chain risk management (Blos et al., 2009). Supply chain risk man-
agement also supports in the transition of strategic planning from a short- to medium-term to
a long-term perspective, improving the likelihood that initiatives will meet their strategic

objectives (Dias et al., 2021).

Furthermore, various angles have been taken into consideration while examining the
connection between risk management and the supply chain. For instance, risk management
in the supply chain was recommended to be carried out in at least three stages by Wu et al.
(2006), Khan and Burnes (2007), and Singhal et al. (2001), with different approaches recom-
mended by each author. More than three steps are recommended by other authors (Hallikas

et al., 2004; Kleindorfer et al., 2009) in their methodologies.

Recently, organizations have recognized the importance of incorporating environ-
mental and social outcomes into their supply chain management alongside economic and
financial aspects in order to ensure sustainability. The concept of sustainable supply chain
management has gained significant attention due to the growing understanding of its impact
on achieving sustainable goals. With increased competition, globalization, technological ad-
vancements, and rising customer expectations, organizations now face greater uncertainties
and risks within their supply chains (Valinejad and Rahmani, 2018). Consequently, risk man-
agement has become a crucial focus in addressing uncertainties and unexpected issues within
the domain of sustainable supply chains. Ignoring these risks may lead to instability and

hinder the organization's long-term sustainability (Dong and Cooper, 2016).
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To achieve financial and commercial development, it is equally important to consider
environmental aspects alongside social and economic factors. This perspective aligns with
the goals of sustainable development (Valinejad and Rahmani, 2018). In general, a sustaina-
ble supply chain refers to managing supply chain activities in a way that promotes profita-
bility while considering environmental impacts and social aspects (Abdel-Basset Mohamed
et al., 2019). Therefore, the evaluation of supply chain sustainability has become a critical
focus for successful businesses, emphasizing the necessity of incorporating risk management

to ensure the sustainability of the supply chain.

Numerous studies have explored risk management techniques to achieve a sustaina-
ble supply chain. Behzadi, Golnar, et al. (2018) highlighted robustness and resilience as two
key techniques for managing risk within agricultural supply chains (Behzadi et al., 2018).
Kara et al. (2018) employed a data mining framework to measure various types of supply
chain risks (Kara et al., 2018). Shojaei et al. (2019) proposed a comprehensive approach for
supply chain risk management in construction projects using grounded theory (GT) and fuzzy
cognitive mapping (FCM) while considering the uncertain environment (Shojaei and Seyed
Amin Seyed Haeri, 2019). Yang et al. (2019) focused on financial risk within the internet
supply chain using data science analysis methods. Oliveira, Josenildo Brito, et al. (2018)
demonstrated that combining simulation-based optimization (Sand O) models for supply
chain risk management can enhance the decision-making process. Xu Ming et al. (2019)
presented two different views of supply chain sustainability risk management: the deep-struc-
ture supply chain derived from simple products and the broad-structure supply chain derived

from complex products.

In order to make informed decisions and improve the sustainability of the supply

chain, itis crucial to define and monitor uncertainty and risk factors. Sustainable supply chain
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risk management provides several benefits to organizations, including resource conservation,
cost reduction through risk detection, responsiveness to unexpected events, customer satis-
faction, and effective business operations. However, there are numerous challenges and dif-
ficulties associated with sustainable supply chain risk management. These challenges include
a lack of resources and tools to gather and analyze supply chain risks. Organizations may
also struggle to define their risk factors due to various challenges, and the complexity of the

supply chain can make it difficult to identify risk points.

Vagueness and uncertainty in the evaluation process pose significant problems for
decision-makers. Recent studies on evaluating sustainable supply chain risk management
have shown deficiencies in considering uncertain factors, thereby hindering effective deci-
sion-making. Additionally, decision makers' priorities are often not adequately considered,
and there can be contradictions between risk factors, leading to inaccurate results. Therefore,
this research proposes an approach that enhances the consideration of uncertainty and im-
proves decision-making accuracy. The use of plithogenic set, which is a generalization of
neutrosophic set, addresses the challenges of uncertainty and inconsistency in information.
By incorporating truth-membership, falsity-membership, and indeterminacy-membership

functions, plithogenic set offers a more powerful means of handling uncertain judgments.

2.8.4 Risk management practices

Organizations must adopt the practices of RM to improve their performance and in-
ternal organizational processes and acquire information more efficiently. RM, according to
the findings of various studies such as Hoyt and Liebenberg (2011), Quon et al. (2012), Stulz

(2015), Burnaby and Hass (2009), Kaplan (2014), Lai (2014), and Cervantes-Cabrera and
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Turrent (2018), is a process that allows organizations to increase financial security and im-
prove shareholder value while also allowing them to grow economically without a high de-

gree of threat to the business.

For constructing a new measurement model for RM, the content analysis of the liter-
ature presented in the theoretical framework in the RM domain is applied. The aim is to
facilitate analysis of the most representative international practices applied for effective RM
that correspond to those proposed by scholars in the discipline of RM and emphasize these
practices as identical to the requirements of international standards proposed by ISO.
Thereby, a dimensional model of RM implementation shall be based on predefined practices,
namely risk identification, risk analysis, risk evaluation, and risk response. The following
sub-sections consist of a description of the practices used to measure RM in Oil and Gas

companies.

2.8.4.1 Risk Identification

Two of the most commonly used terms in management literature are risks and uncer-
tainty (Danar, 2014; Lachapelle and Hundozi, 2018). Despite their close resemblance, several
writers distinguish these concepts (Samson, 2009; Nawaz et al., 2019). Additionally, it is
challenging for at-risk personnel to recognize and differentiate them. Risk and uncertainty
associated with the use of a specific business initiative are frequently redefined. Literature
research has been carried out to systematize Several definitions of risks and uncertainties
were developed as a result of the research's findings (Ewelina and Mikaela, 2011; Adeleke

et al., 2018; Bazin, 2017).

Cleden (2009) suggested that the identification of risk is very important. He contin-

ued by saying that uncertainty is an abstract measure of what we don't know. After all the
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potential hazards have been recognized, uncertainty is what remains. Since uncertainty arises
from information gaps that we might not even be aware of, risk must be evaluated prior to

the creation of any projects.

2.8.4.2 Risk analysis

The second stage of the RM process is risk analysis, which involves analyzing the
information gathered concerning the potential risk. Shortlisting the risks with the greatest
impact on the project from all threats indicated during the identification phase is another way
to describe risk analysis (Cooper et al., 2005; Aven, 2016). RM is compatible with the model
presented by Smith et al. (2006) and is portrayed as one process, notwithstanding the distinc-
tion made by some studies between the words risk assessment and risk analysis (Danar, 2014;

Bahamid and Doh, 2017).

Risk analysis is a key practice to ensure that the least number of surprises occur while
the work continues to grow. Risk analysis improves the chance of successful project com-
pletion and reduces the consequences of those risks. To conduct risk analysis, a qualitative
and quantitative analysis must be achieved (Befrouei and Taghipour, 2015; Darshan et al.,
2017). Quantitative risk analysis concentrates on utilizing numbers to express the dimension
of each risk, whereas qualitative risk analysis focuses on evaluating key aspects of individual
hazards and prioritizing them (PMI, 2009). Statistical analysis is used in quantitative risk
analysis to ascertain the total impact of hazards acting collectively on project objectives (Hill-

son, 2004).
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2.8.4.3 Risk evaluation

Risk evaluation aims to describe and prioritize risk situations as much as possible
(Schieg, 2006; Wu, Z. et al., 2017). In general, there are two broad categories of risk assess-
ment in the literature: qualitative analysis and quantitative analysis. The first is a process of
interviews, checklists, and brainstorming, and the second is a data-driven method (Banaitene
and Banaitis, 2012; Xia et al., 2017). It is important to effectively quantify and analyze the
most foreseeable risk factors. Exposure to potential risks can result in delays, reduced
productivity, and increased operating costs for many others. Since resources can be shared
among different projects, project failures often result in delays in other projects. Subcontrac-
tors can also cause delays (Schatteman et al., 2008; Ansah, 2016). Many companies recog-
nize qualitative risk evaluation as mandatory for all business projects, whereas quantitative

risk analysis is also seen as optional.

2.8.4.4 Risk response

This last stage of the RM process indicates the actions to be taken concerning the
identified risks and threats. The strategy and approach chosen depend on the risks (Vaghela,
2020; Lachapelle and Hundozi, 2018). The other requirement is that the risk manager must
have a supervisor to follow the evolution of the responses of the actors involved in the RM
process (PMI, 2004). In addition to these types of reactions, Winch (2002) claimed that risk

can be avoided until relevant information is available about the type of risk.

According to the literature review in this part, RM is a multi-dimensional variable.
Previous research has shown that RM can be quantified in a variety of ways. Some dimen-
sions, such as risk identification, risk analysis, risk evaluation, and risk response, have been

found to be often cited in oil and gas literature. Few studies discovered extra characteristics
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that are not clearly explained or quantitatively assessed in RM research, such as (Vargela,
2020; Lachapelle and Hundozi, 2018). Thus, considering the popular dimensions, the dimen-

sional model of RM is illustrated in Figure 2.3.

Risk Identification

A

Risk Analysis Risk Management

Risk Evaluation ”

Risk Response <

Figure 2.3 The dimensional model of RM in the Oil and Gas companies.

2.9 Hypothesis development

This section will give an analysis of the association between the variables under study

based on the findings from previous studies and empirical data.

2.9.1 E-procurement and sustainable supply chain

According to Ponder et al. (2013), owners of manufacturing companies during the
1980s possessed a comprehensive understanding of production budgets, schedules, and costs,
and maintained full control over their production processes. In recent years, scholars and
analysts have shifted their focus to supply chain management (SCM) issues, such as cost
reduction and improved response times for stakeholders within the industrial supply chain

(Habib, 2019; Khan et al., 2020).

SCM is deemed pivotal for the success of contemporary global companies The

mounting pressure on organizations to embrace sustainable practices in their supply chain
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operations, thereby fostering socio-ecological sustainability, has become increasingly

evident (Raut et al., 2019).

The supply chain encompasses various crucial participants, including general
contractors, designers, engineers, inspectors, subcontractors, cost engineers, suppliers, and
customers. By integrating these entities, the supply chain functions as an orchestrated
network that brings together nearly all producers and businesses involved in modern-day
goods production, including energy sectors like oil and gas companies. Nevertheless,
ongoing discourse and divergent viewpoints persist concerning the most efficacious
integration strategies for enhancing supply chain management performance (Vikas et al.,
2017). The extant literature suggests that SCM holds the potential to advance sustainability

outcomes.

Examining the impact of supply chain management on procurement performance,
Kepher et al. (2018) identified four significant factors accounting for most improvements in
procurement performance: supplier training, integration, quality control, and collaboration.
Given the crucial role of suppliers in organizational operations, effective supplier
performance management assumes paramount importance for procurement success (Kepher
et al., 2018). Mutua and Moronge's (2018) research aligns with these findings, revealing the
substantial influence of supply chain practices on the procurement process and overall
performance of state enterprises. Furthermore, their study identifies outsourcing,
procurement strategy, distribution, and inventory strategy as supply chain techniques that
exert a positive and discernible impact on the effectiveness of the procurement process.
While the direct impact of supply chain management on procurement outcomes across
diverse sectors is well-documented, its influence on the oil and gas industry remains

uncertain. Hence, further investigation is warranted to ascertain the veracity of this claim
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within the realm of oil and gas enterprises. Consequently, this study formulates the following

hypothesis:

Hypothesis 1: There is a positive and significant correlation between e-procurement and

sustainable supply chain practices.

2.9.2 Risk management and sustainable supply chain

Risks have always been associated with both domestic and international supply
chains, generating discussions among academics and practitioners in recent years. This is
evident from the growing concern about uncertainty and threats to the entire network and
economy in supply chain management (Gurtu and Johny, 2021). Strategic procurement plays
a vital role in helping manufacturing companies mitigate the risk of raw material delays,
while also improving lead times and speed to market (Zhang et al., 2018). Organizations can
employ risk management to reduce the level of risk in their supply chains (Brindley, 2017;

Birasnav and Bienstock, 2021).

Given that risk is typically a multi-dimensional event with multiple potential out-
comes even at the simplest connection point between customers and suppliers, the risk am-
plifies throughout the entire supply chain process, exhibiting a "snowball effect” (Swierczek,
2014). Risk management involves continuously analyzing risks and minimizing vulnerabili-
ties, thereby implementing plans and strategies to safeguard supply chain networks (Gurtu
and Johny, 2021). The strength of a supply chain is determined by its weakest link. Therefore,
a lack of risk management in the supply chain can significantly impact the entire supply
process, especially for businesses involved in production. Consequently, the longer the sup-

ply chain, the higher the susceptibility to risk, primarily due to the involvement of numerous
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individuals, contractors, and subcontractors (Vahid and Parast, 2016). With many players

involved, the risks also increase accordingly.

Considering the significant negative consequences of risk on performance, several
research studies have emphasized the importance of effective risk management for supply
chains (Chopra and Sodhi, 2014). In today's fast-paced corporate environment, where risks
frequently jeopardize sustainable operations and hinder organizational performance, the in-
tegration of risk management principles with supply chain management becomes crucial.
This integration enables effective management of these risks, leading to improved organiza-
tional performance. In supply chain literature, various risk classifications exist based on fac-
tors such as probability, impact degree, and dependencies of vulnerabilities (Wieland, 2013).
These classifications include two essential aspects: (1) transportation, inventory, products,

and production, and (2) time dependencies (e.g., delivery schedules) (Zepeda et al., 2016).

A study examining collaboration in the aerospace industry investigated the influence
of risk on risk-sharing agreements and found that supply chains played a role in risk reduction
(Rose-Anderssen et al., 2011). Other studies have provided further evidence of the connec-
tion between the supply chain context and risk management (Lemke and Petersen, 2013).
These findings suggest that while not all supply networks face the same risks, some do. The
risks can also be specific to a particular industry or research field. Although the association
between risk management and the supply chain has been acknowledged, details regarding
the strength and nature of this relationship remain unanswered. Exploring to what extent risk
management can contribute to a sustainable supply chain is worth investigating. Thus, the

following hypothesis proposed:
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Hypothesis 2: There is a positive and significant correlation between risk management and

sustainable supply chain practices.

2.9.3 E-procurement and procurement performance

The utilization of information technology to establish procurement partnerships with
suppliers for the acquisition of products and services is commonly referred to as electronic
procurement (World Bank, 2020). The term 'e-procurement' encompasses the practice of
conducting business transactions between awarding bodies and suppliers through electronic
means, predominantly over the internet (Rotich and Okello, 2019). Public e-procurement, on
the other hand, pertains to the utilization of information and communication technologies,
such as the internet, by governments for making purchases in the public sector. This concept

Is known as public e-procurement.

Empirical evidence presented by Truong (2019) suggests that customers exhibit
reluctance to adopt e-procurement systems for their purchases when they harbor reservations
or hold low expectations regarding the competence and dependability of the service provider.
Furthermore, consumer distrust hampers their ability to engage in activities such as the
development and procurement of new goods, the exchange of operational information, and
the advancement of supplier integration. Nevertheless, the adoption of e-procurement has
yielded various benefits, including enhanced compliance, streamlined procurement
processes, reduced corruption, and standardization of procurement practices across different

regions of the world (Tutu et al., 2019).

Numerous public sector organizations are currently directing their attention towards
e-procurement within the realm of electronic governance. These institutions have undertaken

the necessary preparations to implement and adapt e-procurement into their procurement
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processes. Birks et al. (2001) argue that this innovative approach comprises several
components that, if effectively applied, can offer significant advantages to users. These
elements have the potential to reduce costs, enhance efficiency, and simplify management.
Moreover, e-procurement facilitates job applications by promoting transparency in public

procurement processes, thereby fostering global economic growth (Peris et al., 2013).

According to a study conducted by the Asian Development Bank (ADB) in 2013, the
adoption of an e-Procurement system brings forth several advantages, including online bid
submission, transparent contract awarding, and increased involvement of tenderers through
improved access to information and opportunities. Additionally, the use of an online system
leads to expedited procurement processes, offers enhanced tools to combat fraud and
corruption, and reduces the need for physical documentation in recording business
transactions, among other benefits. The majority of challenges faced by suppliers and
contractors during the contract acquisition process are expected to be mitigated with the
assistance of e-procurement procedures. Consequently, Bokpe (2013) asserts that any
fraudulent or corrupt practices arising from human interactions within the procurement
process can be addressed through the adoption of e-procurement systems. However, it
remains crucial to ascertain the extent to which e-procurement influences procurement

performance. Thus, the following hypothesis proposed:

Hypothesis 3: There is a positive and significant correlation between E-procurement and

procurement pe rformance.

2.9.4 Risk management and procurement performance

Frequent and unpredictable supply conditions, coupled with high levels of uncer-

tainty, increase the risk associated with procurement. These situations encompass various
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factors such as fluctuating input material costs, supply shortages, and ambiguous lead times
(Shi et al., 2011). Risk management plays a crucial role in determining the procurement per-
formance of large-scale energy projects (Rotich et al., 2018). The study also identified defi-
ciencies in the ability of mega project procurement processes to gather sufficient data for

contractor appraisal, potentially leading to the hiring of unqualified contractors.

Similar to Max (2006), primary risks related to procurement performance include
timely project completion, cost management, delivering assets that meet customer service
demands, and fulfilling the government's responsibility to create a competitive and sustaina-
ble supply market. Additional studies supporting the connection between risk management
and procurement performance can be found in the literature. Case studies (Crema, 2015;
Serpella et al., 2014) and systematic literature reviews constitute the majority of these stud-
ies, enhancing our understanding of various aspects of risk management in the procurement
process (Dieguez et al., 2014). While Crema (2015) explored risk indicators for regulating
the energy procurement process, Tumuhairwe and Ahimbisibwe (2016) established the rela-

tionship between effective risk management and procurement data compliance.

Risk represents the potential for financial loss resulting from uncertainty. Risk exists
in both public and private procurement, although it can be minimized. Therefore, risk man-
agement directly impacts the effectiveness of procurement. Risk management and the oper-
ational tasks of procurement are closely related (Kirsten, 2012). Employing risk management
strategies to comprehend and control these risks is a recommended practice in both public
and private procurement. However, the studies do not clearly indicate whether risk manage-
ment has a substantial impact on procurement success, especially in the oil and gas sector.

Hence, the following statement is made:
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Hypothesis 4: Risk management is positively and significantly correlated with procurement

performance.

The performance of a procurement department can be assessed by considering its
profitability, competitive position, and asset utilization efficiency (Hamali et al., 2020). Sup-
ply chain management (SCM) primarily focuses on aligning organizational strategy with or-
ganizational performance (Arora et al., 2016), but identifying the appropriate dimensions of
sustainable supply chain management (SSCM) to measure procurement performance is chal-
lenging (Fu et al., 2022). As achieving supply chain success relies on successfully integrating
various supply chain partners, the development of SSCM requires an examination of numer-
ous internal and external factors (Vikas et al., 2017). Industrial processes encompass a wide
range of activities, including purchasing, selling, distributing, and exchanging data among
supply chain partners and stakeholders (Lu et al., 2017). Developing nations that recognize
the potential of SSCM are incorporating it into their overall business strategies to enhance
procurement performance and increase stakeholder satisfaction (Fu et al., 2022). However,
empirical support for this realization is lacking in developing markets. Recent research has
attempted to explain the significance of the supply chain as a factor that can affect organiza-
tional operations (Hamali et al., 2020; Lu et al., 2017). This research emphasizes the im-
portance of paying close attention to SSCM to address current global concerns. Additionally,
Tarigan et al. (2020) demonstrated the significant impact of SSCM on large enterprises in
industrialized countries. However, most developing nations are still in the early stages of
technology development and cannot adopt automated methods yet. Therefore, they must rely
on strategy to ensure quality, customer satisfaction, and ultimately improve performance and

growth.
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Supply chain management, which involves strategically aligning roles and processes
within a firm, has gained popularity over time. However, discussions and disagreements have
arisen regarding the types of integration that should be employed to enhance performance
once supply chain management is implemented (Vikas et al., 2017). According to a literature
review, supply chain management can improve sustainable purchasing practices (Sanchez-
Flores et al., 2020). Several researchers have discovered a statistically significant association
between supplier integration and strategic procurement in the manufacturing industry
(Chenini et al., 2020). Due to the significant impact of purchasing operations on revenue,
expenses, and operational efficiency, procurement plays a vital role in the supply chain (Ross,

2016).

In a similar vein, Kepher et al. (2015) examined the influence of supply chain man-
agement on procurement performance. Their investigation revealed that four elements -
buyer-supplier integration, supplier quality management, supplier training, and supplier col-
laboration - account for approximately 81 percent of improvements in procurement perfor-
mance. Since suppliers play a significant role in businesses, effectively managing supplier

performance is crucial for successful procurement (Kepher et al., 2018).

Additionally, Mutua and Moronge (2018) found that supply chain practices signifi-
cantly impact the performance of state corporations in their procurement activities. Their
study demonstrated that distribution management, inventory management, outsourcing, and
procurement planning all have a positive and significant effect on procurement process per-
formance. It is evident that supply chain management directly influences procurement effec-

tiveness across industries, particularly in large businesses such as oil and gas corporations.
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Previous research results indicate that companies with a supply chain management plan per-
form better in the procurement process. In light of the ongoing debate, the following propo-

sition is put forth:

Hypothesis 5: Sustainable supply chain is positively and significantly correlated with

procurement performance.

2.9.5 Sustainable supply chain as mediator

In today's rapidly changing business environment, the importance of a sustainable
supply chain is greater than ever. Hazards frequently disrupt sustainable operations and un-
dermine organizational performance. However, by integrating risk management principles
with supply chain management, these risks can be effectively managed, leading to improved
organizational performance (Muzzammil et al., 2019).

The supply chain, defined as "a network of connected and interdependent organiza-
tions mutually and cooperatively working together to control, manage, and improve the flow
of materials and information from suppliers to end users" (Christopher, 2016, p. 3), is a stra-
tegic management tool aimed at enhancing customer satisfaction, profitability, and competi-
tiveness (Lambert and Enz, 2017). However, traditional supply chain models are no longer
adequate in addressing the growing environmental and social challenges and identifying
emerging sustainable competitive objectives (Ageron et al., 2012; Grimm et al., 2014; Hof-
mann et al., 2018; Wong et al., 2018).

In contrast, a sustainable supply chain takes into account the social and environmental
impacts of production processes as goods move through the supply chain (Marshall et al.,

2015). It encompasses initiatives aimed at reducing environmental impact, improving social
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conditions among supply chain members, fostering innovation, enhancing resource effi-
ciency, building reputation, and increasing market share (Sancha et al., 2016; Stindt et al.,
2016).

Over time, the concept of sustainable supply chain management has evolved to in-
clude various activities such as 1SO 14001, SA 8000, and codes of conduct (Darnall and
Edwards, 2006; Orzes et al., 2017; Treacy et al., 2019). Other explored practices include due
diligence in conflict mineral sourcing (Hofmann et al., 2018) and the restriction of hazardous
materials (Blome et al., 2014). Proactive sustainable product design within multi-tier supply
chains (Morais and Silvestre, 2018; Grimm et al., 2014; Wilhelm et al., 2016), sustainable
procurement (Vachon and Klassen, 2006; Paulraj et al., 2017; Zhu et al., 2013; Morali and
Searcy, 2013), and investment recovery (Zhu et al., 2013; Zhu and Sarkis, 2007; Nasir et al.,
2017) are also considered as sustainable practices. Understanding social issues that impact
each level of the supply chain and its stakeholders, such as health and safety management,
workers' welfare, human rights violations, and product/process safety, is considered crucial
(Marshall et al., 2015; Chin et al., 2015).

Researchers have examined the impact of supply chain management (SCM) practices
on organizational performance. For example, a study investigated the relationship between
SCM practices, competitive advantage, and organizational effectiveness (Li et al., 2017). The
researchers collected information from 196 companies and used structural equation modeling
to analyze the data. They found that increased SCM activity enhanced competitive ad-
vantage, which in turn positively impacted firm performance.

Another study explored the influence of SCM strategy and SCM practices on supply
chain performance (Li et al., 2017). The study involved 200 managers who completed ques-

tionnaires based on their job titles in the Malaysian manufacturing sector. Statistical methods
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such as mean, standard deviation, and correlation analysis were used to assess the data. The
study found a statistically significant positive correlation between SCM practices and busi-
ness performance.

The relationship between operational quality practices, supply chain management
techniques, and company performance was investigated by Tan et al. (1998). The study con-
cluded that to achieve improved financial and business performance, quality management
and supply chain management strategies and tools must be employed simultaneously. Simi-
larly, Vickery et al. (2019) examined the performance effects of an integrated supply chain
management approach and found direct and indirect favorable correlations between supply
chain integration, financial performance, and business performance.

Additional studies have shown the positive impact of specific supply chain manage-
ment techniques on business performance (Tan, 2002; Wisner, 2003). Spina et al. (2017)
outlined various SCM strategies that managers should adopt to enhance their businesses' per-
formance. Their study assessed 88 organizations from 13 different industries using five en-
terprise operational performance metrics and statistical analysis. The researchers found that
SCM practices had a beneficial impact on enterprise performance measures, particularly in
terms of forecast accuracy and on-time delivery.

Procurement under erratic supply conditions and high uncertainty elevates the level
of risk in the supply chain (Aghajanian and Shevchenko-Perepy, 2018). The literature has
discussed the involvement of sustainable supply chains as mediators, particularly in relation
to risk management and procurement performance (Hsu et al., 2009; Li et al., 2017). The
objective of this research is to determine if the sustainable supply chain serves as an effective

intermediary between risk management and procurement performance, as well as between e-
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procurement and procurement performance. Given the current constraints, the following hy-
potheses are derived:

Hypothesis 6: Sustainable supply chains mediate the relationship between e-procure-
ment and procurement performance.

Hypothesis 7: Sustainable supply chains mediate the relationship between risk man-

agement and procurement performance.

2.10 Related theories of the research

The main objective of developing a theory is to provide a clear understanding of the
contextual framework surrounding the phenomenon under study. It serves as a tool to unravel
the intricate web of concepts and structures, shedding light on their interrelationships and the
impacts they have on one another (Sahoo, 2018). By exploring and analyzing these connec-
tions, a theory enables researchers to grasp the underlying mechanisms and dynamics that
shape the subject of investigation.

The author suggests that through empirical evaluations, potential causes for any ob-
served abnormalities can be identified. These evaluations play a crucial role in informing the
development of a research hypothesis. To construct a robust hypothesis, the researcher em-
barks on a comprehensive exploration of existing theories and concepts, delving into the rich
theoretical landscape relevant to the research area.

Within this section, the theoretical foundation becomes paramount in laying the
groundwork for the study. The researcher affirms the significance of The Balanced Scorecard
(BSC) theory, which holds promise in elucidating the intricate links between the variables
investigated. The BSC theory offers valuable insights into the measurement and management

of various organizational aspects, presenting a comprehensive framework that encompasses
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financial, customer, internal process, and learning and growth perspectives (Sardjono et al.,
2020).

In order to integrate the most sophisticated theory into the study, the researcher me-
ticulously examines and evaluates each theory in question. By comparing and contrasting the
available literature, the aim is to synthesize knowledge and glean insights from different
sources. This comprehensive exploration ensures that the chosen hypothesis incorporates rel-
evant and up-to-date information, enhancing the overall understanding of how businesses
can maintain their competitive advantages.

Expanding on this knowledge not only contributes to the existing body of literature
but also provides a solid theoretical foundation upon which the research can build. Through
this thorough examination of theories and concepts, researchers are better equipped to for-
mulate hypotheses that address research questions effectively, leading to more informed and

impactful studies.

2.10.1 Balanced scorecard (BSC) theory

According to Camilleri (2021), the Balanced Scorecard (BSC) is a framework that
evaluates both financial and non-financial performance by establishing a connection between
an organization's goals, core values, and future vision and its strategies, objectives, and ac-
tivities planned for continuous improvement. It is commonly utilized during strategic plan-
ning to ensure that the company's efforts are aligned with its overall strategy and vision (Fat-

ima and Elbanna, 2020).

The BSC emphasizes the strategic dimensions of an organization and links them to

key performance indicators (KPIs). Therefore, a crucial aspect of the BSC is to utilize various
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measurement forms that align with the organizational goals (Sargiil and Coskun, 2021). Ac-
cording to Camilleri (2021), By implementing the BSC, an organization can establish the
correlation between the projects, programs, and KPIs, which are utilized to track the success

of the organization's mission, vision, and strategy in achieving its goals.

The BSC consists of four perspectives: financial, internal business process, learning
and growth, and customer, as depicted in Figure 2.7 (Camilleri, 2021). These perspectives
are integral to translating strategy into action and can be used to evaluate an organization's
performance. The customer perspective of the BSC holds significant importance in manage-
ment accounting, as measures and targets are employed to enhance customer satisfaction,
leading to increased repeat business, new customer acquisition, and ultimately, an increase

in market share (Nair et al., 2022).

Therefore, this study will solely focus on the customer perspective of the Balanced
Scorecard, given the current economic climate, where high performance valued by customers
in the long term has a significant impact on an organization's overall performance value
(Leksono, Suparno, and Vanany, 2019). The Balanced Scorecard methodology, developed
by Kaplan and Norton (1996), translates an organization's strategy into performance goals,
measures, objectives, and initiatives across four balanced perspectives: customer, innovation
and learning, financial, and internal process (business) perspectives. Figure 2.4 provides an

illustration of these four perspectives of the BSC.
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Financial Perspective

“How the company would like to be viewed
by its sharcholders?"

Internal Business

Customer Perspective . Perspective
_ “How the company Vision and “What business processes
differentiates itself from Strategy should be improved to satisfy

competitors?” our shareholders and

customers?

Innovation and Learning Perspective

“What changes and improvements should be
adopted if the company wishes to embody its
vision?"

Figure 2.4 Four perspectives of Balanced Scorecard theory (Kaplan and Norton, 1996).

Kaplan and Norton introduced the Balanced Scorecard (BSC) in 1992 as a tool to
assess business performance across four perspectives: Financial, Customer, Internal Business
Process, and Learning and Growth (Figure 2.4). The BSC prioritizes strategy and vision over
control, guiding employees towards their objectives through goals. By utilizing these
measures, employees can align their actions with the organization's overall vision (Kaplan

and Norton, 2005).

To be effective, the BSC emphasizes the importance of providing all employees with
access to both financial and non-financial information relevant to the organization. It bal-
ances the interests of shareholders and customers with internal measures of critical business

processes, innovation, and learning and growth (Kaplan and Norton, 1996).

According to Daft (2015), the BSC is a strategic planning tool used by businesses to
prioritize products, initiatives, and services, communicate targets, and schedule regular ac-

tivities. It enables businesses to monitor and assess the success of their plans and overall

80



performance. The BSC is a structured report that evaluates management performance, incor-
porating performance targets and results based on four perspectives: financial, customer, in-

ternal business, and learning and growth (Balaji et al., 2021; Lata et al., 2022).

For example, employees rely on organizations for employment and salary increments,
while shareholders depend on businesses to safeguard their investments and provide divi-
dends. Therefore, organizations must find a balance between these two interests. The BSC
approach is employed to assess how well an organization performs considering competing

stakeholder interests (Kaplan and Norton, 1996; 2005; Balaji et al., 2021; Pierce, 2022).

Due to its balanced nature, the BSC is a suitable tool for integrating social and envi-
ronmental criteria, resulting in scorecards known as sustainability balanced scorecards
(SBSCs) (Hansen and Schaltegger, 2017). With a growing emphasis on sustainability in lead-
ing businesses, organizations incorporate sustainability practices into their operations to align
with their objectives, missions, and values. Assessing performance is crucial for advancing
corporate sustainability (Kicukbay and Sdrtict, 2019). The effective use of performance
measurement and management control systems aids strategy implementation and the

achievement of sustainability objectives (Mio, Costantini, and Panfilo, 2021).

SBSC combines the traditional four perspectives of the BSC with sustainability as-
pects, encompassing environmental, social, and ethical issues as well as sustainability-related
objectives and performance metrics. It serves as a valuable tool for implementing sustainable
strategies, supporting sustainability management standards, facilitating decision-making and
reporting, meeting regulatory requirements, fulfilling stakeholders' information needs, and

increasing employee awareness of sustainability issues (Mio, Costantini, and Panfilo, 2021).
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Previous studies indicate that customers play a crucial role in influencing organiza-
tional sustainability and profitability in highly competitive markets. Given that the IT indus-
try is a competitive market where strive to achieve customer satisfaction, this paper focuses

solely on the customer perspective of the BSC (Nair et al., 2022).

The Balanced Scorecard (BSC) framework is widely recognized as the most com-
monly used method for measuring performance (Gunasekaran and Kobu, 2007; Gopal and
Thakkar, 2012). It has proven to be highly effective for studying performance measurement.
Furthermore, Fan et al. (2013) proposed the supplier dimension as the fifth dimension for

performance monitoring, expanding upon the dimensions of the BSC.

For over 20 years, the BSC has attracted significant attention from scholars and prac-
titioners (Aminaimu and Yudi, 2019). It serves as a comprehensive strategic planning frame-
work for performance monitoring, renowned globally for aligning organizational operations
with the overall vision and mission (Kaplan et al., 2001). It is utilized by businesses, the
energy sector, government agencies, and non-profit organizations. Additionally, it promotes
effective internal and external communication and contributes to long-term sustainability

(Rafig et al., 2021).

The widespread adoption of the BSC stems from three major challenges faced by
businesses and industries: achieving effective organizational performance, developing intan-
gible assets, and translating strategy into action (Niven et al., 2010; Ogwang, 2017). Consid-
ering these factors, the developers of the BSC framework emphasized that strategy execution
holds greater importance for organizations than the strategy itself (Kaplan and Norton, 1996).

The four perspectives of the BSC encompass various aspects of supply chain and procure-
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ment performance, including lag and lead indicators, as depicted in Figure 2. 5. Lead indica-
tors drive procurement performance and contribute to the achievement of lag indicators,

which reflect past procurement performance.

Leading Performance Measures:

Employee Competency Development
Customer Satisfaction
Produck Revsloprasnt Lagging Performance Measures:
On time Delivery

Revenue Growth

Profitability

Market Capitalization

Figure 2.5 Lag and lead indicators based on the BSC model (Ogwang, 2017).

The evidence of BSC's implementation success is wider and louder worldwide, in-
cluding in the United States, UK, Spain, Germany, Canada, China, and other industrialized
countries that have reaped short- and long-term benefits (Rafiq et al., 2021). BSC is widely
used in the United States and England, with 50% of companies employing it. BSC is adopted
by 75 percent of Canadian businesses to strengthen their strategic management systems,
whereas BSC is used by 35 percent and 25 percent of businesses in Jordan and China, re-
spectively (Soderberg et al. 2011; Wang 2016). The report in the literature supports the claim
that BSC is the most effective technique for achieving long-term development in all areas

and is not limited to specific industries.

83



2.10.1.1 BSC's role in procurement and supply chain

Globalization and increasing competition have emphasized the significance of effec-
tive business management, particularly Supply Chain Management (SCM). Supply chains
encompass a network of industrial facilities, suppliers, customers, goods, and inventory mon-
itoring methods that connect suppliers and customers (Xu et al., 2009). A well-functioning
supply chain offers several benefits in a globally competitive landscape, including cost re-
duction, sales and market share growth, and sustainable relationships with customers and

suppliers (Shafiee et al., 2014).

The evaluation of supply chain performance is a crucial element in achieving organ-
izational success and is considered a strategic decision-making issue (Dath et al., 2010). De-
cision-makers and managers are expected to develop effective SCM strategies and share in-

formation throughout the entire chain to mitigate the bullwhip effect (Shiau et al., 2015).

The purpose of supply chain performance evaluation is to gather information about
activities and identify areas for improvement. This information becomes essential when ac-
tivities do not align with defined targets and require adjustments. Both information gathering
and opportunity identification are critical when performance falls below the desired goals

and warrants attention to prevent adverse financial impacts.

Achieving integration among all members of a supply chain enhances its overall ef-
ficiency (Shafiee et al., 2014). Consequently, evaluating supply chain performance is a com-
plex task that involves multiple stakeholders seeking to achieve logistical and strategic goals

(Estampe et al., 2013).

Numerous approaches have been developed to evaluate supply chain performance,

with notable examples including the Balanced Scorecard (BSC), measurement system design
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criteria, Economic Value Added (EVA), fuzzy-set approach, supply chain measurement sys-
tem, performance measurement matrix, performance measurement questionnaire, process-
based measurement, and SCOR (Brun et al., 2009; Piotrowicz and Cuthbertson, 2015;

Shafiee et al., 2014).

Park et al. (2005) argue that some SCM studies propose frameworks for metrics but
lack an integrated perspective that combines financial and non-financial aspects. The Bal-
anced Scorecard (BSC) stands out as one of the most comprehensive and straightforward
performance evaluation tools. It incorporates internal and external business measures, finan-
cial and non-financial factors, and long- and short-term action plans (Shafiee et al., 2014).
According to Bronzo et al. (2013), the BSC methodology has gained significant acceptance
in academic and business communities as a contemporary performance evaluation system.
In recent years, companies have been encouraged to adopt BSCs to measure supply chain

performance (Chang et al., 2013).

The BSC is a cause-and-effect method that identifies an organization's areas of lead-
ership and areas where performance is lacking (Eskafi et al., 2015). It translates an organiza-
tion's strategy and mission into a set of objective and measurable indicators. The BSC com-
prises four distinct perspectives: customers, financial, internal business processes, and learn-
ing and growth (Kaplan and Norton, 1996; Tsang et al., 1999). Wu and Chang (2012) argue
that the BSC is well-suited for overcoming performance evaluation challenges in supply

chains and its acceptance as a strategic implementation method has significantly increased.

Different companies employ various performance measurement systems, and the

BSC serves as the foundation for many other strategy-building tools (Aminaimu and Yudi,
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2019; Sanchez-Marquez et al., 2018). The BSC approach aids large organizations, particu-
larly those in the production sector, in integrating the operational flow from suppliers to cus-
tomers and accurately measuring supply chain and procurement performance (Ogwang,
2017). By considering the perspectives illustrated in Figure 2.3, the BSC addresses the issue
of companies solely focusing on financial aspects, such as revenue growth, profitability, and
market capitalization, for evaluating overall performance. This narrow viewpoint can hinder
the development of effective strategies. The BSC addresses this limitation by aligning organ-
izational capabilities and achievements. Another important aspect of the BSC is its ability to
encourage organizations to think beyond financial outcomes, which are typically linked to
top management and leaders. Several studies have reached similar conclusions, such as
Mwangi (2014), who found that adopting the BSC as a performance metric methodology
enhanced customer loyalty. BSC, along with other performance measurement models like
the performance pyramid, quantum performance measurement, and the Skandia Navigator,
are frequently utilized, particularly within the Supply Chain Operations Reference (SCOR)

framework (Augustine and Gifty, 2019).

In their pursuit of competitive advantage and continuous improvement in the procure-
ment process, Kumar et al. (2005) measured the performance of the procurement process.
They concluded that balanced scorecards were more effective in managing physical materials

and equipment compared to service acquisition.

The BSC has gained significant attention as a strategic performance tool adopted by
organizations worldwide (Aminaimu and Yudi, 2019). Numerous studies have highlighted
the significant role of the BSC in energy companies, particularly in the Oil and Gas (Oil and

gas ) industry. Ogwang (2017) investigated how implementing the Balanced Scorecard af-
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fected the supply chain performance of an oil company. The study also identified the appli-
cation of the BSC as a tool for improving customer relationships and procurement perfor-
mance. These findings emphasize the necessity of adopting the BSC for measuring procure-

ment performance in oil companies (Ogwang, 2017).

Varma and Deshmukh (2007) conducted research on supply chain performance as-
sessment in oil companies, using the Analytical Hierarchy Process applied to the BSC. Their
findings revealed that the BSC's four perspectives were instrumental in addressing the main
supply chain problems in the oil industry. They concluded that the relative advantages of the
BSC's four perspectives were crucial in the petroleum supply chain. Table 2.3 presents the

findings of recent studies on the BSC in the Oil and Gas sector.

Table 2.3 BSC in the energy sector.

Author/s Findings

Rafig et al., (2021) The adoption of BSC is essential to ensure sustainable development in
energy organizations and help them to face supply chain challenges

Hristov et al. (2019) The latest concept of BSC known as sustainable BSC has full integra-
tion with environmental sustainability

Duman et al. (2018) The potential gains of BSC for environmental sustainability in the en-
ergy sector as a competitive advantage over other organizations

Al-Qubaisi and Ajmal, BSC is a strong determinant of operational efficiency in the Qil and
(2018) Gas sector

Chantelle et al., (2014) | Developing a sustainable balanced scorecard for the Oil and Gas sector
is the best strategy for energy companies

Aminaimu and Yudi, BSC leads the combination of the management system and perfor-
(2019) mance measurement that brings up one big strategy map, and is used
widely to satisfy the customer demands

Dincer and Yuksel, BSC has an essential role in companies working in energy production
(2019)
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As BSC can effectively transform organizations through a strong performance-enhanc-
ing method, it is helping all kinds of organizations improve themselves strategically (Coe
and Letza, 2014; Aminaimu and Yudi, 2019; Assaf and Tsionas, 2019). This makes BSC
potentially useful for Oil and Gas companies like ADNOC. A strategic goal model and per-
formance reporting through the four key perspectives of the customer, financial, internal
business process, and learning and growth have practically demonstrated that BSC has be-
come widespread and popular in solving complex issues related to financial and procurement
problems (Sainaghi, Phillips, and d'Angella, 2019; Hamamura, 2019). In fact, these perspec-

tives are involved in the supply chain and procurement processes.

In the operation of ADNOC as a large Oil and Gas company, the procurement process
and supply chain are the activities with important strategic significance. ADNOC needs to
find out the existing problems associated with procurement performance through effective
implementation of BSC tools, optimize the supply chain strategy in line with risk manage-

ment, and increase the supply chain’s efficiency.

2.11 Research framework

In this section, the research framework and the model of hypotheses will be proposed.
The theoretical concepts of integrating supply chain and procurement are based on the bal-
anced scorecard (BSC) theory to establish the overall theoretical framework of this research.
With this history of risk management in various industries, the current research has devel-
oped a new framework, as shown in figure 2.6. This model would aid in evaluating the vari-

ables (and their mediators) that may affect procurement performance and would be useful in
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developing more practical conceptual models in the procurement field. By utilizing the ben-
efits of interconnections in risk-related supply chains and procurement, the risk factors and
their multi-dimensional causes and consequences will be examined. The model will be eval-

uated from the perspective of the Oil and Gas industry.

E-procurement Practices

H1
Hé H3
A 4
Sustainable Supply Chain H> | Procurement Performance
F 3 F 3
H2 H H4
Risk Management

Figure 2.6 A model of hypotheses

The proposed model of hypotheses serves as the overarching theoretical framework.
The relationship between variables is illustrated in Figure 2.6. The SSC variable, acting as a
mediator, represents an intervening variable established by an external factor that exhibits
strong associations between independent and dependent values (Cavana et al., 2001; Sekaran
and Bougie, 2010). According to the sources, the intervening variable also functions as a
characteristic of the independent variable, enabling the conceptualization of the impact of the
independent variable on the dependent variable. Throughout this research design, SSC is
introduced as an intermediary vector. Based on the proposed model, the following hypothe-

ses are presented:
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H1. There is a positive and significant correlation between e-procurement and sustaina-
ble supply chain practices.

H2. There is a positive and significant correlation between risk management and sus-
tainable supply chain practices.

H3. There is a positive and significant correlation between E-procurement and procure-
ment performance.

H4. Risk management is positively and significantly correlated with procurement per-
formance.

H5. A sustainable supply chain is positively and significantly correlated with procure-
ment performance.

H6. Sustainable supply chains mediate the relationship between e-procurement and pro-
curement performance.

H7. Sustainable supply chains mediate the relationship between risk management and

procurement performance.

2.12 Literature gaps

Despite the growing body of literature on e-procurement adoption in various

industries, there is a literature gap in understanding the specific factors influencing e-

procurement adoption in the oil and gas sector in the United Arab Emirates (UAE). The

existing studies mainly focus on general adoption factors across different sectors or

investigate e-procurement adoption in specific industries other than oil and gas. Therefore,

there is a need for research that specifically examines the factors affecting e-procurement

adoption in the unique context of the oil and gas sector in the UAE.
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The studies by Aboelmaged (2010) and Altayyar and Beaumont-Kerridge (2016)
offer insights into the factors driving e-procurement adoption in different contexts but do not
specifically address the oil and gas sector in the UAE. While Aboelmaged (2010) emphasizes
the role of user attitude, perceived usefulness, and subjective norm in determining behavioral
intention towards e-procurement, Altayyar and Beaumont-Kerridge (2016) identify external
factors such as government support, 1T-related educational programs, and policy and
regulations that influence e-procurement adoption. However, these studies do not consider

the specific characteristics and challenges of the oil and gas sector in the UAE.

Moreover, studies like Angeles and Nath (2007), Archer et al. (2008), and Batenburg
(2007) provide insights into e-procurement practices, success factors, and national
differences in adoption across different industries and countries. However, these studies do
not focus on the oil and gas sector in the UAE specifically, which has its unique
characteristics, including complex supply chain processes, high-value transactions, and

stringent regulations.

Furthermore, the studies by Chang et al. (2013), Costa et al. (2013), and Devaraj et
al. (2007) shed light on the relationship between e-procurement, supply chain performance,
and the implementation of e-procurement in public service offices and supply chains.
However, there is a lack of research that investigates the adoption and impact of e-
procurement specifically in the oil and gas sector in the UAE. To fill this literature gap, The
primary objective of this quantitative research is to investigate and understand the impact of
e-procurement, risk management, and sustainable supply chain on procurement performance
among oil and gas employees in the UAE. Specifically, the research aims to achieve the

following objectives:
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1. Toexamine the effect of e-procurement practices and risk management on sustainable
supply chains.

2. To determine the effect of e-procurement practices, risk management, and a
sustainable supply chain on procurement performance.

3. To evaluate the mediation effect of a sustainable supply chain on the relationship

between e-procurement practices and risk management on procurement performance.

By achieving these research objectives, this study aims to provide valuable insights
into the interplay between e-procurement, risk management, sustainable supply chain, and
procurement performance in the oil and gas industry in the UAE. The findings will contribute
to the existing body of knowledge, enhance understanding of the subject matter, and offer
practical recommendations for improving procurement practices in this sector. Addressing
these research gaps would provide valuable insights into the specific challenges and
opportunities of e-procurement adoption in the oil and gas sector in the UAE, helping
organizations in this industry to make informed decisions regarding technology

implementation and supply chain optimization.

2.13 Summary

This chapter has answered the first research objective: to examine the variables that
affect procurement performance. The outcome of the analysis of the literature as regards the
association of procurement variables and procurement performance revealed limitations in

procurement research as follows:
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1) Mediation role of the sustainable supply chain between the variables of procurement
performance (in particular e-procurement and RM) with the procurement
performance.

2) The extent of association between RM (and e-procurement) with the sustainable
supply chain.

3) The extent of association between RM (and e-procurement) with the procurement
performance.

4) The extent of association between the sustainable supply chain procurement

performance.

This chapter also covered the UAE as the industrial sector of Oil and Gas and ADNOC, the
UAE's Oil and Gas company that sets the perspective of the investigation. The theoretical
construct based on the BSC has also been elaborated. Based on the findings in the literature
on the procurement disciplines presented in this chapter, a new model of hypotheses will be

proposed in the next chapter.
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CHAPTER 3

RESEARCH METHODOLOGY

3.1 Introduction

In this chapter, the methodology used to fulfill the second and third research objec-
tives will be presented. The chapter begins with the research philosophy and paradigm
adopted by this research. It then covers the quantitative research approach. The research
framework, including the proposal of the hypotheses model, is elaborated. The chapter also
discusses the research design, followed by data collection. Materials and instrumentation,
specifically questionnaires, are addressed. The methods used for data analysis are explained,

along with ethical assurances. Lastly, the covariance-based (CB-SEM) method is discussed.

3.2 Research philosophy and paradigm

According to Saunders et al. (2016), positivism, critical realism, perception, post-
modernism, and pragmatism are the five basic philosophies of science. In this study, the
positivist school of thought has been adopted. Positivism is a philosophical doctrine rooted
in science and mathematics, which asserts that all occurrences can be supported by evidence

derived from tests, observations, statistical data, or logical facts.

The term "research” typically refers to a systematic, scientific search for relevant data
on a specific issue in the pursuit of knowledge (Kothari, 2004). Academic research, as
defined by Sekaran and Bougie (2016), involves a systematic, structured, rigorous, objective,
and scientific examination or inquiry into a particular issue. However, the term "paradigm”
has different interpretations that can be confusing, despite its extensive use in the social

sciences (Saunders et al., 2009). In essence, the research paradigm shapes the research
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questions, the object of interest, the procedures employed, and the method of data
interpretation. Even a theoretical framework can be considered a paradigm that influences
how research is conducted and understood (Mackenzie and Knipe, 2006). A research
paradigm is a broad conceptual framework within which a researcher operates (Sobh and

Perry, 2006).

The main objective of this research is to gather data through an effective research
design. The research design involves observing existing research and implementing various
activities to enhance the procurement performance of ADNOC. The selection approach in
this research is based on the completion of the study, employing several techniques as a
research approach. The study adopts an exploratory research design, which seeks to
determine the frequency of occurrences or the relationship among factors (Asante, 2017).
This approach is suitable for this study because it aims to collect detailed information through
description, facilitating the identification of factors and theoretical constructs. This method
provides descriptions of the factors to address the research questions in the study and is
deemed an efficient approach for obtaining the necessary information to describe the

enhancement of ADNOC's procurement in the UAE.

Figure 3.1 illustrates the steps involved in conducting this research, and further

elaboration of these steps will be provided in Section 3.1.
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Figure 3.1 Research design steps

3.3 Research approach

This research applies quantitative methods to answer research gquestions and exam-
ines certain hypotheses based on the research questions defined earlier. For studies like the
present research project, which require hypothesis validation and measuring the strength of
relationships between variables, quantitative methods are more convenient than other ap-
proaches, such as qualitative methodology. In addition to that, only quantitative methodology
is commonly used to validate a conceptual framework or theoretical model based on empir-
ical data. In other words, the relationships between variables defined in this research and the
association between the variables and their related dimensions can only be tested and exam-

ined through statistical (quantitative) methods.
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Moreover, quantitative research deals with numbers and statistics while gathering and
evaluating data in primary ADNOC. In contrast, qualitative research deals with words and
meanings, which is not suitable for the objectives of this research. Both are necessary for
acquiring various types of knowledge, but this research is causal research, which is mainly

conducted to identify the extent and nature of cause-and-effect relationships.

Qualitative research is used to comprehend ideas, thoughts, and experiences. This
form of research allows scholars to learn more about topics that aren't well-understood, but
it can't provide precise answers to research questions like quantitative methods do. In addi-
tion, face-to-face interviews are not applied in this research. Relying on literature reviews
that investigate concepts and theories are all common qualitative methods, but in this re-

search, they are used to develop the hypotheses and the conceptual framework.

Quantitative methodologies, in contrast to qualitative ones, rely on numerical systems
for measuring variables, statistical models for interpreting these measurements, and reporting
correlations, associations, and relationships among the variables being investigated (Debra,
2015). Through the development of models and theories, quantitative data gathering tries to
understand, characterize, and forecast the characteristics of a phenomenon. Therefore, exper-
iments or surveys are frequently employed in quantitative research projects (Cooper and

Schindler, 2008; Debra, 2015).

Survey, correlational, experimental, and causal methods are some categories for
quantitative techniques (Oberiri, 2017). The use of quantitative approaches will give a clear
indication of the hypotheses based on causal linkages between sustainable supply chain, risk
management, e-procurement, and procurement, even if the kind of this research is centered

on investigating causal interactions. Additionally, quantitative research deals with numerical
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data that can be translated into numbers, as opposed to qualitative research. Statistics is a
technique used to analyze numerical data (Judithe, 2018). According to Oberiri (2017) in the
same context, quantitative research focuses on examining and quantifying variables to pro-
vide findings. It entails taking numerical data and performing statistical analyses on it in

order to respond to queries like who, how much, what, where, when, how many, and how.

The quantitative approaches will be used in this study to address research issues and
offer empirical data for the evaluation of the hypotheses, in accordance with the prior justi-
fications. Another justification for utilizing quantitative methods is the power of structural
equation modeling (SEM) analysis in assessing the model fit of a conceptual framework or

a novel theory.

3.4 Research design

A research design is a framework or strategy developed to address specific research
objectives and guide the gathering and interpretation of data (Sekaran and Bougie, 2016).
McDaniel and Gates (2007) similarly described research design as a set of methods or strat-
egies used by researchers to answer study questions or hypotheses. These methods provide
guidance on data collection techniques and hypothesis testing procedures.

This research employed descriptive analysis to examine evidence from the respond-
ents and test the theoretical structure hypothesis. According to Saunders et al. (2016), de-
scriptive analysis involves providing a detailed description of the event, circumstance, or
person. In this thesis, a graphical form of analysis was utilized as a quantitative technique to
explain phenomena using qualitative evidence collected from the respondents. The quantita-
tive analysis technique examined the relationship between test factors, which were numeri-

cally measured, and then assessed using analytical and statistical techniques (Sekaran and

98



Bougie, 2010). The data were collected through questionnaires administered to ADNOC em-
ployees to achieve the research goals.

The research project consisted of three main stages. The first stage involved conduct-
ing a literature review, developing questionnaires, and establishing the sampling procedure.
The second stage encompassed questionnaire distribution, refinement of the questionnaires,
redistribution of the revised questionnaires, data compilation, and data interpretation.

Formulating the questionnaire is an essential stage in any research project as it allows
the researcher to determine the desired number of responses. It also helps in minimizing
potential measurement errors by structuring the questions logically and ensuring respondents
understand them.

A questionnaire is a collection of inquiries designed to gather data on specific varia-
bles based on responses from respondents. These inquiries can be closed-ended, open-ended,
or dichotomous. The layout of the questionnaire utilized in this study is presented in Table

3.1.

Table 3.1 The design of questionnaire structure

Question Measurement Section Number
of items
Respondent's profile . . . .
Multiple choice questions Section A: Q1 - Q5 5
Risk management 5-point Likert scale rating Section B: RM1 — 20
RM20
Sustainable supply 5-point Likert scale rating Section C: SSC1-SSC20 20
chain
Procurement perfor- 5-point Likert scale rating Section D: PP1-PP10 10
mance
E-Procurement prac- 5-point Likert scale rating Section E: EP1-EP20 20
tices
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This study presents the questionnaire design, which is illustrated in Table 3.1. The
respondents are required to answer questions divided into five sections: Sections A, B, C, D,
and E. Section A comprises demographic information questions, including education level,
position management level, and service duration. Multiple-choice questions are used in Sec-
tion A. The remaining sections consist of questions relevant to each variable under investi-
gation. Section B focuses on risk management, Section C on sustainable supply chain, Sec-
tion D on procurement performance, and Section E on e-procurement practices. All sections
(except Section A) utilize a 5-point Likert scale for rating the statements in the questionnaire.
The scale ranges from 1, representing the lowest level of agreement, to 5, indicating the
highest level of agreement (Gholami et al., 2013). According to earlier studies on customer
or employee satisfaction, the 5-point Likert scale has been commonly employed. Likert
(1932) described the Likert scale as a unique rating scale format that prompts respondents to
express their level of agreement or disagreement based on their mental or behavioral belief

towards an object.

3.5 Data collection
3.5.1 Population and sample size

This subsection offers comprehensive details on the estimated population size, calcu-
lation of the appropriate sample size, and emphasizes the sample frame and sample selection
approaches. The estimation of the population size is essential for determining the represent-
ativeness of the sample and the generalizability of the findings. Calculating the appropriate
sample size considers factors such as confidence level, margin of error, and population vari-
ability. The sample frame serves as a reference, encompassing all potential participants or
elements of the population, while the selection approaches, including random sampling, strat-

ified sampling, cluster sampling, or convenience sampling, play a crucial role in ensuring the
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validity and reliability of the study. This transparent information aids in enhancing compre-
hension and ensures that the study's results are accurately interpreted, accounting for any

limitations or biases associated with the sampling process.

3.5.1.1 Population size

The population refers to the complete group of individuals, circumstances, or objects
that are of interest to the researcher and require study (Sekaran and Bougie, 2016; Salkin,
2011; Ahmad, 2016). Creswell (2012) defines the population as a collection of individuals
with similar physical characteristics and other traits that can be identified and studied. Since
survey results need to be generalized to groups such as households, companies, or workers,
the population serves as the universal component from which a sample should be drawn for
the participants in this study (Dillman, 2007). The research is being conducted at ADNOC
in the UAE, and therefore, the population of the study consists of all employees of the Abu
Dhabi National Oil Company (ADNOC) in the UAE, approximately 31,838 employees (AD-

NOC, 2022).

3.5.1.2 Sample size

The sample size should be limited to an adequate number in order to analyze the
proposed model and achieve the objectives. The adequate sample size must satisfy two rules
of thumb for sampling size. The first rule is that the sample size should be appropriate for
the requirements of SmartPLS, while the second rule is based on the effective sample size
determined by the statistical power value "P" (Prajapati et al., 2010; Hair et al., 2014; Cre-
swell, 2014). Additionally, Hair (2020) established a rule of thumb for the required sample
size in SmartPLS. The sample size should be at least ten times the largest number of forma-

tive measures of a specific concept or ten times the maximum number of structural paths
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pointing to a single latent construct. In other words, for each latent variable in the constructed
model, count the number of arrowheads directed towards it, and the sample size should be

ten times the highest count. In this study, the minimum sample size required was 30.

On the other hand, Cohen (1988) has categorized effect sizes as "small," "medium,"
and "large" based on power analysis. It is a balance between the effective size and the sample
size, where smaller effect sizes require larger sample sizes. In this research, the effective
sample size is determined using the rule of thumb stated by Cohen (1988) with the assistance
of the Gpower analysis program. Henseler and Ringle (2015) recommend conducting power
analyses, and therefore, the analysis was performed using GPower 3.1.9.4 software. The set-
tings used for GPower followed Dattalo's (2008) settings but with increased power to 95%.
The settings included an alpha value of 0.05, beta value of 0.95, F-test, "linear multiple re-
gression: fixed model,” and R2 deviation from zero. Figure 3.3 presents a screenshot of the
applied settings in the GPower tool. Based on the calculations, a sample size of 119 (N=119)
is required to achieve a statistical power of 0.95, assuming a significance level of 5% and an
effect size of 0.15. Therefore, the effective sample size is 119, which satisfies the analysis
requirements, effective size, and minimum sample size. Any sample size above 119 is ac-
ceptable, and this is the target sample size for this study. Therefore, a total of 400

questionnaires are distributed among the target samples represent the whole population.
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Figure 3.2 G*Power Screenshot of the Applied Setting

Note that: The term "Number of predictors™ refers to the number of independent variables

The target population category in ADNOC encompasses a diverse group of 400
employees, representing various roles and responsibilities within the organization. This
sample size allows for a comprehensive understanding of the workforce, facilitating accurate

research findings and insights.

3.5.1.3 Sample techniques

The sample selected for the study is a subset of the entire population (Catlett, 2017).

Therefore, sampling is the initial step in choosing a statistically representative sample of
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individuals from the population of interest (Kamangar and Islami, 2016). The research sam-
ple represents only a small portion of the population chosen for the study (Catlett, 2017; Dana

and Hao, 2020).

According to Elliot and Valliant (2017), there are two types of sampling techniques:
probability sampling and non-probability sampling. In probability sampling, respondents are
randomly selected from a complete sample frame of all eligible individuals or organizations
(Elfil, 2017; Andrea, 2020; Dana, 2020). On the other hand, non-probability (non-random)
sampling does not begin with a complete sample frame, resulting in certain individuals hav-

ing no chance of being chosen (Blom et al., 2018).

Consequently, all eligible respondents have an equal opportunity to be selected for
the survey, allowing for more accurate generalization of study findings (Majid, 2018). Prob-
ability sampling is more suitable for large populations (Chen et al., 2018). For small-scale
studies like this one, probability sampling methods are typically more efficient, less time-

consuming, and less costly than non-probability sampling.

Since quantitative analysis is the primary method for addressing the research ques-
tions, the survey procedure will not employ non-probability sampling. Table 3.2 presents the
fundamental distinctions between non-probability and probability sampling. The selection of
probability sampling is justified by its suitability for the quantitative approach adopted in this
research. Additionally, other criteria of probability sampling fulfill the research require-
ments. Random sampling is a widely preferred sampling technique in research and data anal-
ysis due to several key advantages. It allows researchers to obtain a representative sample
from a larger population, ensuring each element has an equal chance of being included. This
enhances the generalizability of research findings and reduces selection bias, as the sample

accurately reflects the population's characteristics. Random sampling also enables statistical
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inference, as it provides a basis for estimating population parameters using sample data. It is
efficient, saving time and resources, and promotes transparency and ethical considerations
by ensuring fairness in participant selection. Overall, random sampling's ability to provide a
representative and unbiased sample, increase generalizability, support statistical inference,

ensure efficiency, and uphold transparency makes it a preferred choice in research.

Table 3.2 Non-probability and probability sampling techniques

Basis For Probability Sampling Non-Probability Sampling
Comparison
Meaning Probability sampling is a tech- Nonprobability sampling is a
nique in which the subjects of the | method of sampling wherein, it is
population get an equal oppor- not known that which individual
tunity to be selected as a repre- | from the population will be selected
sentative sample. as a sample.
Methodology Quantitative Qualitative
Alternately known Random sampling Non-random sampling
as
Basis of selection Randomly Arbitrarily
Opportunity of se- Fixed and known Not specified and unknown
lection
Research Conclusive Exploratory
Result Unbiased Biased
Method Obijective Subjective
Inferences Statistical Analytical
Hypothesis Tested Generated

3.6 Data collection process

The successful execution of any data collection process relies on careful planning and
obtaining necessary approvals from relevant stakeholders. At ADNOC QOil and Gas Com-

pany, this study recognizes the importance of ensuring a well-structured and efficient data
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collection process to gather valuable insights. This introduction outlines the key steps in-

volved in approval and planning, participant identification, questionnaire distribution, data

collection methods, questionnaire validation, data storage and security, data collection dura-

tion, and data analysis and reporting.

Approval and Planning: Obtain necessary approvals from relevant stakeholders, in-
cluding management and legal departments, for conducting the data collection pro-
cess. Develop a comprehensive plan outlining the objectives, scope, and timelines of
the data collection.

Participant Identification: Contact the HR department to seek their approval for data
collection and participation of their respective departments. Collaborate with branch
managers to identify and enlist willing staff members who will participate in the sur-
vey.

Questionnaire Distribution: Confirm the names of Top Level Management, Middle-
Level Management, Lower Level Management, and Procurement staff, who will re-
ceive the questionnaires. Send an introduction email or make phone calls to arrange
for face-to-face briefings with the designated recipients. Provide both printed copies
and online Google forms of the survey questionnaire to the identified respondents.
For online surveys, make the questionnaire accessible through a secure online plat-
form and share the link with the participants.

Data Collection Methods: Participants can choose to fill out the questionnaire either
in printed format or online through the provided link. For printed questionnaires, es-
tablish a process to collect the completed forms through email or physical document

collection.
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VI.

VII.

VIIIL.

Questionnaire Validation: Conduct a thorough review of the returned questionnaires
to ensure completeness and accuracy of the data. Identify and address any missing
data or blank fields by contacting the participants for clarification, if necessary.
Data Storage and Security: Scan and store all returned questionnaires in a secured
location, ensuring protection against unauthorized access. Implement strict confiden-
tiality measures and comply with UAE government laws to maintain data privacy and
prevent misconduct.

Data Collection Duration: Allocate an estimated four weeks for participants to com-
plete and return the questionnaires. Monitor the progress regularly and provide re-
minders to ensure timely submission.

Data Analysis and Reporting: Compile the collected data for further analysis and in-
terpretation. Generate reports or presentations based on the findings, adhering to con-
fidentiality guidelines and data protection regulations.

Throughout the data collection process, maintain effective communication channels

with participants and address any queries or concerns promptly. Continuous monitoring and

adherence to ethical standards will ensure a robust and reliable data collection process at

ADNOC Oil and Gas Company.

3.6.1 Data collection instrument

In this research, the primary source of data is a questionnaire. The questionnaire was

carefully designed with validated questions to ensure the validity and reliability of the survey.

Recognizing that the presentation of each question can impact the response rate, closed-

ended questions with provided options were used, allowing respondents to choose from sev-

eral options.
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Accurately identifying measurements is crucial in any research and is considered a
major step in the methodology. The framework established for this research includes inde-
pendent variables, a mediating variable, and dependent variables. The measures of these var-
iables were determined based on theoretical and empirical evidence and references, which
helped in operationalizing these variables. Operationalization involves defining the measures

used to represent constructs and specifying how they will be measured (Hair et al., 2010).

The data collection procedure employed in this research follows the process outlined
by Collis and Hussey (2009), as depicted in Figure 3.3. The data collection process starts
with the identification of variables for measuring constructs. After identifying the variables,
the quantitative research methodology was chosen as the data collection method. A pilot test
will be conducted to assess the reliability and validity of the survey instrument. Sample se-

lection was performed prior to data collection.

Identify Cchoci?esgﬁtil)ar;ta Conduct pilot Selecta Collect
Variables methods study and sample research data

Figure 3.3 Data collection process

For this research, the researcher drew inspiration from existing works for measuring
the research constructs and opted to use a five-point Likert scale. A Likert item is a statement
to which research participants respond using an objective or subjective criterion, indicating
their level of agreement or disagreement. The validity of the questionnaire will be measured

based on the participants' perception of its validity.
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There are different approaches to validity used in research, including content validity,
criterion-related validity, construct validity, and face validity. Each approach has its ad-
vantages and disadvantages. Construct validity assesses how well the questionnaire items
measure the intended constructs, while content validity evaluates the degree to which the
questions represent the variables. Content validity requires valid results based on maximum
likelihood and the content of the test. However, due to the limited scope and time of this
research, it is not feasible to cover all aspects of the variables, making content validity un-

suitable for this study.

Criterion validity involves comparing the results of data collection with different tests
on the same topic and demographic. However, finding similar indicators and demographics
in the context of ADNOC, is not possible as this research is the first attempt to examine these

variables within that specific context.

Lastly, face validity is based on individual perspective and aims to assess the suita-
bility of the questionnaire's content and items for the respondents. It examines how well the
questions align with the topic and how understandable they are to the participants. Face va-
lidity is similar to content validity but is a more subjective and informal assessment. Given
the nature of this research, face validity is considered more appropriate and will be used in
the pilot study with a small group of managers and executives to validate the questionnaire

before conducting the large-scale survey.

To establish face validity, drafts of the questionnaire, along with the research frame-
work and objectives, were sent to experts in supply chain, risk management, and procure-

ment. These experts reviewed the questionnaire, provided constructive comments, and gave
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feedback on its suitability for measuring the constructs of this research. The list of experts

can be found in Appendix A.

Furthermore, the experts assessed the quality of the survey instrument in terms of
question clarity, simplicity, and format based on their experience in the field. The suggestions
and comments from the experts were incorporated into the questionnaire design and data
analysis. It is worth noting that the validation process requiring experts in a specific research
topic to be physically present in one location can be limited when experts are located in

different geographical areas (Choudrie and Dwivedi, 2005).

3.6.2 Pilot research

A pilot test will be conducted on a sample of 30 participants to improve the reliability
and validity of the questions and identify any deficiencies in the question design before the
actual survey. The reliability test will be conducted using SPSS version 25. Reliability will
be assessed by interpreting Cronbach's alpha, a reliability coefficient that measures the pos-
itive correlation among items in a set (Sekaran and Bougie, 2010). The results of the pilot

test will be presented in Table 3.3 below.

Table 3.3 Summary of Pilot test.

No Constructs Cronbach’s Number Number  of
alpha of Items respondents

1 E-procurement practices (1V1) 0.870 20 30

2 Sustainable supply chain (1V2) 0.756 20 30

3 Risk management (1VV3) 0.801 20 30

4 Procurement performance (DV) 0.791 10 30
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The rule of thumb indicated that Cronbach’s Alpha of coefficient between 0.756 to
0.870 is acceptable and from 0.8 to 0.9 is good, and above 0.9 is excellent (Hair et al., 2014).
After obtaining satisfactory results of the reliability test, the researcher will distribute 370

sets of questionnaires.

3.6.3 Reliability of questionnaire

Reliability refers to the extent to which a research instrument accurately measures a
variable and produces consistent results (Saunders et al., 2009). It assesses the instrument's
freedom from errors, consistency, and stability across multiple scale items. Reliability meas-
urement encompasses considerations related to question content and phrasing (Emory and

Cooper, 1991).

In this research, a test-retest reliability process will be employed, involving adminis-
tering the same questionnaire to the same group of respondents twice within a reasonable
timeframe (within 2 weeks). The two sets of data will then be compared using correlation

coefficients to assess the stability of the scores.

To further examine the reliability of the survey questionnaire, the findings from the
pilot study will be considered. The reliability test of the research instrument helps confirm
the consistency among its items and identify any errors that may lead to ambiguity in meas-
urement (Sekaran and Bougie, 2016). Cronbach's Alpha coefficient is commonly used to
assess the reliability of the scale instrument in research of this nature (Pallant, 2016). Utiliz-
ing a reliability coefficient like Cronbach's alpha allows for an assessment of the internal
consistency of the questions (Cronbach, 1951). This coefficient is calculated based on a set
of questions or any subset thereof, enabling the identification of the subgroup with the highest

reliability coefficient.
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The reliability coefficient, which indicates the degree of correlation among items,
serves as a measure of the internal consistency of all items. Cronbach'’s alpha, ranging from
0.00 to 1.00, reflects the reliability of test results (see in Chapter 4 Table 4.3). The values in

Table 3.4 form the basis for interpreting reliability:

Table 3.4 Reliability Cronbach's Alpha classifications by Pallant (2016)

Alpha values Grade Interpretation
0.90 and Excellent | Reliability of data at the highest level of the best-standardized
above tests.

0.80-0.90 Very good | Data is very good for the test

0.70-0.80 Good Data is good for a test; in the range of most. There are probably a
few items that could be improved

0.60-0.70 Low This test should be supplemented by other measures to determine
grades. There are probably some items that could be improved

0.50 - 0.60 Very low | Alpha value suggests a need to revise the test, unless it is quite
short (ten or fewer items). The test must be supplemented by
other measures for grading

<05 Bad Data is not consistent below Questionable reliability. This test
should not contribute heavily to the course grade, and it needs re-
vision

3.7 Materials and instrumentation

Creswell (2012) defines an operation as the way researchers aim to explain and quan-
tify all elements within a specific sample analysis. The purpose of the calculation is to deter-
mine the characteristics of empirical phenomena that can be examined in the analysis. In the
empirical field of science, measurement serves as a method to symbolically describe aspects

of reality. Consequently, measurement involves assigning numbers to the results of actions
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based on specific principles. The subsequent subsections contain the measurement items uti-
lized in the questionnaires, as presented in Appendix B, corresponding to each variable under

investigation.

3.7.1 Risk management practices

Table 3.5 displays the measurement items for the risk management variable. These
items have been adapted from the risk management questionnaire developed by Bakhit
(2020) to suit the specific environment of ADNOC. The questions are categorized into four

main topics: risk identification, risk analysis, risk assessment, and risk response.

Table 3.5 Measurement items for risk management practices

Coding No Measurement

RM1 The company conducts regular surveys every year and brief polls
of the risk champion framework to ensure that business
departments think through and identify the most important
existing and emerging risks.

RM2 The company identifies risks to the achievement of its objectives.

RM3 The company has an internal and external quality standard in
place to address the quality risk that may lead to failure and
hamper productivity.

Risk Identification

RM4 The company has a precise centralization of operational-risk
management that allows to identify and define standards of good
practice and roll them out the company .

RM5 The company monitors regulatory risk to prevent failure in the
work in the future.

Coding No Measurement

RM6 The company analyzes risks as a basis for determining how the
risks should be managed.

RM7 The company’s technical and operational risks are controlled and
managed based on the diversity of these risks .

Risk Analysis
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RMS8 The company’s management of regulatory risks is handled by a
specialized department that operates in close contact with the
management board.

RM9 The company conducts risk analysis on regular bases.

RM10 | The company relies on quantitative risk analysis.

Coding No Measurement

RM11 | The company considers the potential for fraud in assessing risks

to the achievement of objectives.
= RM12 | The company identifies the risk of changes that could
% significantly impact productivity and performance.
[72}
? RM13 | The company assesses risks according to priority.
5 RM14 | The company assesses how much risk can handle, and decide
@ which risks to retain and which to transfer to others.

RM15 | The company specifies objectives with sufficient clarity to enable
the assessment of risks associated with each objective.

RM16 | The company’s effective procedures when treating risks empower
people to decide within their respective areas of responsibility.

RM17 | The company’s effective procedures when treating risks empower
people to decide within their respective areas of responsibility.

D

§ RM18 | The company has efficient and effective internal controls to

a8 eliminate or reduce any kinds of risks .

@

S RM19 | The company selects and implements appropriate control

o measures to modify the risk, risk avoidance, risk transfer, and risk
financing.

RM20 | The company’s risk management system tracks the value at risk
arising from risk exposure to ensure that these remained below the
respective limits.

3.7.2 Sustainable supply chain

Table 3.6 shows the questions used for the sustainable supply chain. These questions

were adapted from similar SSC studies by Novira (2021) that fits the research environment

in ADNOC. The questions are divided to four topics namely environmental costs, rapidity,

supply quality and adaptability.
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Table 3.6 Measurement items for sustainable supply chain.

Coding No Measurement
2 SSC1 Savings in operating costs
o
% SSC2 Savings in maintenance costs of equipment and plant facilities
c
e SSC3 Purchase environmentally friendly materials
<
g SSC4 Minimizing waste disposal costs
e
W SSC5 Reduce defective and waste goods
Coding No Measurement
SSC6 Short period to deliver the order to customers
SSC7 The period between the decision to purchase goods and the time of
> delivery is short
g_ SSC8 On-time delivery of goods
24
SSC9 The period for returning back orders is short
SSC10 The company evaluates suppliers based on availability and speed of
delivery
Coding No Measurement
SSC11 Product warranty is available (relating to defect returns, planned
maintenance, and excess stock) .
E SSC12 The company evaluates suppliers in terms of quality.
5
> SSC13 The company reduces the number of orders not delivered according to
= schedule.
@
SSC14 The company deal with supplies based on quality standards (For
example, environmental sustainability, health and safety, suppliers'
carbon footprint).
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SSC15 The company limited the deal with suppliers who have certificates of
product quality.
SSC16 | The company has the ability to change the delivery schedule plan.
SSC17 | The company has the ability to change unplanned orders without
penalty fees.
z
% SSC18 | The company has ability to change the level of output of the resulting
5 product.
S
< SSC19 | The company has significantly reduced the frequency of complaints and
environmental accidents.
SSC20 | The company has significantly complied the complaints related to

environmental standards.

3.7.3 Procurement performance

The procurement performance (PP) variable is used in many studies. The questions

in Table 3.7 were adapted from procurement performance measurement by Augustine and

Gifty (2019). This research adopted the questions used by these studies to fit in the ADNOC

environment of UAE.

Table 3.7 Measurement items for procurement performance.

Coding No Measurement
PP1 Procurement’s contribution to company performance
PP2 Effectiv_eness of the procurement activities (For example, negotiations,
° processing of orders)
§ PP3 Quality of purchases
g PP4 Response time to user demand
‘g PP5 Supplier lead times
g PP6 Compliance with the company’s procurement guidelines
c% PP7 Contribution of procurement to corporate competitiveness
PP8 Supplier relations
PP9 Procurement reduces administration cost
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PP10 Contribution of the procurement department towards the university’s social
responsibility

3.7.4 E-Procurement practices

E-procurement practices (EP) variable is used in many studies. The questions in Table
3.8 were adapted from similar e-procurement research by Faheem and Siddiqui (2019) to fit
in the ADNOC environment of UAE. The questions are divided into four topics namely e-

Design, e-Sourcing, e-Negotiation and e-Evaluation.

Table 3.8 Measurement items for e-procurement.

Coding No Measurement
EP1 | Our company uses an electronic system to gather
information at the procurement request stage.
EP2 | Each department within the organization shares the same
network platform for purchasing requests.
S EP3 | Each department within the company requests purchases
] from one specific department unit.
>
EP4 | The design of the purchase requirement or the standardized
purchasing norm between the organization and the supplier
will be communicated or negotiated via the internet.
EP5 | Our company designs the format of marketing demands
using the information system .
Coding No Measurement
EP6 | Our company selects the most appropriate supplier through
the information system.
(=)
=
% EP7 | Our company gathers the demand proposals about
» procurement information or related information through the
D
information system.
EP8 | Our company releases the company requirements or rules
via the information system.
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EP9 | Our company notifies the supplier on the arrival of an
authorized procurement contract via the information system.

EP10 | Our company selects the most appropriate supplier through
the information system.

Coding No Measurement

EP11 | Our company negotiates with the supplier through the
internet.

EP12 | Our company confirms the procedures concerning daily

o
2 purchases with the supplier through the internet.
[5+]
% EP13 | Our company negotiates the general procedures for
z purchasing with the supplier through the internet.
D
EP14 | Our company negotiate supplies prices through the internet.
EP15 | Our company compare supplies prices through the internet.
EP16 | Our company documents past purchasing information in an
electronic form.
EP17 | Our company sets up a database about procurement and
= utilizes it in the purchasing process.
E EP18 | Our company evaluates the performance of suppliers from
© . . . . . .
b past purchasing information in the information system.
@

EP19 | Our company assess the delivery time through using
information systems.

EP20 | Our company assess the change of supplies prices through
information systems.

3.8 Data analysis

This section describes the data analysis conducted in the study, which employed
standard quantitative approaches to address research questions, achieve study goals, validate
hypotheses, and assess the model fit of the conceptual framework. The analysis phase utilized

the Statistical Package for the Social Sciences (SPSS) version 21.0 and AMOS version 20.0.

118



The following methods were employed in the data analysis process, with a detailed report on

the outcomes to be presented in Chapter 4:

Reliability Test: A reliability test was conducted to measure the consistency and re-
liability of the questionnaire used in the study.

Descriptive Analysis: Demographics, missing data, outliers, multicollinearity, arith-
metic mean, and data skewness were analyzed using descriptive analysis. This al-
lowed for a comprehensive examination of these factors.

Exploratory Factor Analysis (EFA): EFA was employed to identify the dimensions
of each variable and eliminate redundant observed variables, providing insights into
the underlying structure of the data.

Confirmatory Factor Analysis (CFA): CFA was utilized to evaluate the measurement
model of each variable, validating its appropriateness and ensuring that it accurately
represents the constructs being measured.

Structural Equation Modeling (SEM): SEM was employed to assess the model fit of
the conceptual framework and validate the significance of the research hypotheses.
This comprehensive statistical technique allowed for a deeper understanding of the
relationships between variables and the overall model.

Additionally, the results obtained from the data analysis will be discussed based on

specific criteria. Hypothesis testing was performed to examine the significance level (Sig. <

0.05) and determine the presence of direct or indirect relationships between variables. Vari-

ous statistical approaches were employed in the empirical part of this research to test each

hypothesis.

Throughout the analysis process, alternative hypotheses were compared to a null hy-

pothesis, which assumes no relationship between variables. If the observed data indicated a
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low probability of the null hypothesis being true, given the predetermined significance level,
the comparison was considered statistically significant. Based on this criterion, the null hy-
pothesis was either rejected, and the alternative hypothesis accepted, or the null hypothesis
was "failed to be rejected.”

This section has provided an overview of the statistical methods used in the data anal-
ysis. The detailed results and findings will be reported in Chapter 4, presenting a comprehen-

sive understanding of the study's outcomes4.

3.8.1 Descriptive analysis

In this study, the components or items that constitute each factor are elucidated using
descriptive statistics. The data were entered into the SPSS program for analysis, and descrip-
tive statistics were employed. The primary rationale behind conducting a descriptive analysis
IS to summarize measurements of central tendency or data frequency, typically through the
use of arithmetic mean. A frequency distribution table is employed to organize the values of
one or more variables within a sample. The frequency or count of occurrences of values
within each group or interval in the table provides insight into the distribution of values in
the sample (Charles, 2011). These values are valuable for grouping or categorizing larger

datasets.

3.8.2 Factor analysis

Factor analysis is a statistical approach utilized to examine the relationships between
survey questions and determine whether participants' responses to distinct subsets of survey
items are more closely related to each other than to other subsets. In essence, it assesses the
dimensionality of the survey items (Leandre et al., 2012; Tabachnick and Fidell, 2013; Kline,

2016; Bandalos, 2018). Originally developed to unveil the underlying dimensions of sets of
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achievement test items (Mulaik, 1987), factor analysis can also be employed to estimate the
likelihood that a specific collection of items collectively measures a specific construct. There
are two main types of factor analysis: exploratory factor analysis (EFA) and confirmatory
factor analysis (CFA) (Knekta et al., 2019). According to Shenoy and Madan Pant (1994),

factor analysis results serve three primary functions:

I.  Discovering the hidden factors that govern the relationships between observable var-

iables.

Il.  Clarifying the relationships among variables.

1. Providing a categorization strategy for grouping data scores on multiple grading

scales together.

3.8.2.1 Exploratory factor analysis (EFA)

A data set's underlying patterns can be investigated using exploratory factor analy-
sis (EFA) (Knekta et al., 2019). Therefore, EFA can help explain the relationships between
diverse concepts and structures, as well as aid in the generation of new ideas. EFA is appro-
priate early in the development of an instrument. Using EFA, the researcher may discover
survey items that do not empirically fit the target construct and should be deleted. EFA may
also be used to explore the dimensionality of an instrument. Sometimes, EFA and principal
component analysis are confused (Leandre et al., 2012). PCA and EFA are fundamentally

different from each other.

Confirmatory Factor Analysis (CFA), in contrast to Exploratory Factor Analysis

(EFA), is used to verify an assumption that some dimensions are supported by a particular
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set of variables, while other variables are associated with other dimensions (Jolliffe, 2002;

Hair et al., 2010).

3.8.2.2 Confirmatory factor analysis (CFA)

CFA (Confirmatory Factor Analysis) is suitable when theoretical concepts are well-
defined and understood, and when the internal structure of the scale has been validated in
similar situations. In CFA, the researcher can define the relationship between objects and
constructs. Additionally, CFA confirms the hypothesized number of constructs, their rela-
tionships, and their connections to the items. When researchers use a preexisting survey with

a known structure and a similar respondent demographic, CFA may be appropriate.

While EFA (Exploratory Factor Analysis) and CFA distinguish between common and
unique variances, EFA does not specify the relationships between unique variances. In con-
trast, CFA often requires fewer parameter estimates than EFA to replicate the observed con-
nections between indicators. Therefore, it is possible to estimate such correlations if substan-
tively justified and other identification requirements are met. In this study, both CFA and
EFA analyses will be conducted to identify the components and quantify their loading. Once

the number of retrieved components is determined, the data analysis will be based on them.

3.8.3 Structural equation modeling (SEM)

To investigate structural connections, a multivariate statistical analytic approach
known as structural equation modeling is used. According to Tarka (2017), by integrating
component analysis and multiple regression analysis, this technique investigates the struc-
tural relationship between measured variables and latent constructs. In the sciences, business,
and other disciplines, structural equation modeling has been applied in various ways (Bolle
etal., 2013).
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Separate relationships for each set of dependent variables are possible using the SEM
method (Hair et al., 2010). Structural equation modeling (SEM) was used to look for any
relationships between the constructs of the conceptual framework. In its simplest form, SEM
provides the most suitable and efficient estimate approach for a few different multiple re-
gression equations performed concurrently (Hair et al., 2017).

AMOS is a well-known example of the many software programs that are available
for creating structural equation models. Although each SEM technique is distinct, several
SEM techniques share the properties listed below.

The fit indices in structural equation modeling determine if the model is satisfactory
all around. Once the model is validated, researchers determine which paths are important.
Strong associations might not necessarily follow from acceptable fit indices. Because the
power to discover differences from predictions is boosted when the correlations between

variables are modest rather than high, high fit indices are frequently simpler to obtain.

3.8.4 Mediation analysis

In order to describe and explain the mechanism or process underlying an observed
link between an independent and dependent variable, a statistical mediation model makes
use of a third hypothetical variable, called a mediator variable (MacKinnon, 2008). Instead
of assuming a direct causal relationship between the independent and dependent variables, a
mediation model implies that the independent variable will have an impact on the (non-ob-
servable) mediator variable, which will then have an impact on the dependent variable. In
order to ascertain the nature and degree of the relationship between the independent and de-

pendent variables, the mediator variable is helpful (Cohen et al., 2003).

123



Mediation analysis in this research is used to investigate the underlying mechanism
or process by which risk management and e-procurement (independent variables) affect pro-
curement performance (dependent variable) through the sustainable supply chain (mediator
variable) to understand the relationship between these three variables set better. Hence, the
following mediation analysis is used in this research to explain the relationship between the

variables under research when there is no clear, direct relationship between them.

3.8.4.1 Baron and Kenny’s Theory

The mediation analysis is based on the theory and procedure of Baron and Kenny’s
(1986) for testing mediation, which has become a well-known framework for evaluating the
indirect influence of an independent variable (IV) on the independent variable (DV) through
the mediation effect of a mediator (M). According to Baron and Kenny, an independent var-
iable influences a dependent variable through a mediator's indirect influence, as shown in the

following Figure 3.4.

A

bv v Dv

A4

Figure 3.4 A 3-variables mediation model
The influence of 1V supposes that no partial effect does exist of 1V towards DV after
the mediator variable (M) is controlled. Suppose the effect of IV on DV has turned non-
significant after the mediator affects the relationship between IV and DV. In that case, a full

mediation does occur, but if the relationship between IV and DV remains significant after
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the mediator influences this relationship, then a partial mediation does occur (Baron and

Kenny, 1986).

3.8.4.2 Bootstrapping approach (indirect effect)

The bootstrapping feature of the AMOS software is used to determine the importance
of the mediation effect. All direct effects between the variables were found to be statistically
significant in the original investigation. During bootstrapping, the sample data is regarded as
a particular type of Sobel population. A way to evaluate if the mediator effect is statistically
significant and whether the independent variable's influence decreases after the mediator is
included in the model is provided by the Sobel test, which is a special form of the t-test
(Sobel, 1982, 1986). Bootstrapping is used in this analysis because it is becoming more pop-
ular in the literature (Preacher et al., 2008; MacKinnon et al., 2002; MacKinnon et al., 2004).
The indirect effects of risk management and e- procurement on procurement performance
through sustainable supply chain (mediator) were tested for significance using bootstrap
methods in AMOS software. The accelerated bias-corrected bootstrap calculates the indirect

coefficient's standard deviation and the number of values for biases in average estimations.

By repeatedly sampling the dataset, bootstrapping is a non-parametric resampling
technique that can create an empirical approximation of the sampling distribution of. Boot-
strapping is more appropriate for the Likert scale dataset because it does not rely on the
assumption of normality. While path analysis using measured variables is the SEM technique

used in this study.

3.9 Ethical assurances

The significance of scientific research ethics is increasing day by day, particularly in
light of recent groundbreaking discoveries that have far-reaching implications for humanity.
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Furthermore, there has been a general emphasis on researchers embracing ethical standards
for scientific and academic research to address any existing gaps (Parveen et al., 2017).

This thesis focuses on the ethics of science, research in education, and the process of
scientific inquiry itself. The objective is to maximize the benefits and achieve the objectives
that contribute to the strength and prestige of communities. It is undeniable that scientific
research plays a crucial role in enhancing the effectiveness of management in all aspects of
life, including company management, strategic planning, and achieving success.

Therefore, this research was conducted with the utmost respect for research ethics
and adhering to the Code of Conduct. The researcher received no support from any individ-
ual, group, or organization. The research primarily serves academic purposes. The partici-
pants in the surveys used in this research will be duly informed about the objectives of the
analysis and given the option to participate or not. Additionally, meticulous attention will be
given to ensuring the reliable and impartial compilation of the data. The questionnaire in

Appendix B includes a statement of agreement that supports the claim of ethical conduct.

3.10 Justifications for using covariance based (CB-SEM)

Covariance-based structural equation modeling (SEM) is particularly prominent in
management research as it focuses on testing theoretical hypotheses rather than developing
theory (CB-SEM). SEM has gained increasing popularity in the social sciences, particularly
in the management field, as a means to develop concepts and theories. However, selecting
appropriate methods can be challenging in management research due to the complexity of

latent constructs and the need to consider both measurement and structural theories.
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To illustrate its application in exploring associations, CB-SEM is utilized. This in-
volves assessing the relationship between latent constructs and their alignment with observ-
able variables. However, conducting CB-SEM analysis and achieving a satisfactory model
fit using AMOS can be challenging.

When the objective is theory testing, theory confirmation, or the comparison of com-
peting ideas, CB-SEM is typically employed. Additional specifications, such as covariation,
are necessary for error terms, and cyclic relationships may exist within the structural model.

A global goodness-of-fit criterion is essential for the study.

3.11 Summary

This chapter provides a comprehensive overview of the methodology employed to
achieve the research objectives, which primarily involve evaluating the variables of interest
and exploring the mediating role of sustainable supply chain. The research philosophy and
paradigm adopted for this study are explained, and the chosen quantitative research approach
is elaborated upon. The research design is also discussed, including the justification for the
selection of materials and instrumentation. Additionally, the chapter delves into the methods
of analysis used to assess the hypotheses and address the research questions. The results
obtained from implementing the methods outlined in this chapter will be reported and dis-

cussed in the subsequent chapter.
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CHAPTER 4

RESULTS AND DISCUSSION

4.1 Introduction

In this chapter, the answers to the research questions will be presented, following the
research design steps outlined in Chapter 3. Objective two will be addressed based on the
obtained results. The chapter begins by describing the terminologies used. It then proceeds
with an exploratory data analysis (EDA) and presents the results of descriptive statistics.
Construct validity is discussed, followed by the results of inferential statistics. The imple-
mentation of SEM and CFA, including the structural model, is covered. Mediation analysis
results using the Baron and Kenny method and bootstrapping method are provided. A com-
prehensive discussion of the research findings is presented, and the chapter concludes with a

summary.

4.2 Terminology

The terms "indicators" and "observed variables™ are used to refer to the questionnaire
questions and the associated data collected. However, these terms will not be frequently used
in the discussions. On the other hand, the term "construct™ is used to denote the factors iden-
tified in this study, such as risk management, e-procurement, sustainable supply chain, and
procurement performance. The components used to measure these factors are referred to as

"dimensions.” Each dimension is evaluated using a specific set of indications.

A "measuring model™ is a structure that consists of a single dimension, the associated

indicators, and a variable with two or more dimensions. Lastly, the term "structural model”
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refers to the conceptual framework described in Chapter 3, which connects the measurement

models with each variable.

Before conducting the actual large-scale survey, the initial stage of analysis is the
exploratory factor analysis (EFA) (Zainudin, 2012). The goals of EFA are to determine the
dimensionality of the indicators, classify them into dimensions, and eliminate indicators with
low factor loading. The aim is to improve the fit between the theoretical model and the em-

pirical data by identifying redundant indicators.

After completing the EFA analysis, the researcher assessed the construct validity and
reliability of the remaining items that would be used in the final iteration of creating the
measurement models (Fokkema et al., 2017). The confirmatory factor analysis (CFA) is then
conducted to evaluate the factor loadings of the indicators and measurement models for the
constructs. Additionally, it calculates the regression weights between each construct and its
dimensions. Once these three conditions are met, the research utilizes structural equation

modeling (SEM) to model and build the structural model (Knekta et al., 2019).

4.3 Exploratory data analysis (EDA)

Prior to conducting data analysis, it is crucial to ensure the accuracy of data entry into
the data file and verify its correctness (Tabachnick and Fidell, 2013). This section describes
the data screening procedures employed before data analysis to identify missing data. It is
essential to identify and correct these erroneous values as they can compromise the reliability
of the researcher's conclusions (Hair et al., 2010). However, it is worth noting that normality
and collinearity statistics are not tested in this step, as they are typically associated with tra-
ditional regression analysis. These statistics are intended for examination using a first-gen-

eration approach, whereas SEM employs a second-generation multivariate analytic approach.
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In this study, the Maximum Likelihood Estimator (MLE) technique was employed, which is
robust even in the presence of slightly skewed data. In SPSS-AMOS, the evaluation of out-
liers is integrated into the Confirmatory Factor Analysis (CFA) process (Zainudin, 2012).
Subsequently, several assumptions were assessed to ensure the validity of the measures and

data.

4.3.1 Data reliability

The reliability coefficient, as described in Chapter 3, is a measurement of all items'
internal consistency that shows how well they correspond with one another in this study.
According to Cronbach (1951), the reliability coefficient alpha runs from 0.00 to 1.00; the
greater the value, the more dependable the test result. The reliability test findings from this

study are shown in Table 4.1.

Table 4.1 Reliability Cronbach's Alpha Coefficients

Variable name items Cronbach's Alpha Reliability degree
Coefficient
Risk management 20 0.854 Very Good
E-Procurement 20 0.881 Very Good
Sustainable supply chain 20 0.865 Very Good
Procurement performance 10 0.791 Good

The reliability coefficient magnitudes shown in Table 4.1 demonstrate that the survey
data is sufficiently consistent for data analysis. Additionally, the outcome indicates that pri-
mary data's overall dependability is "Very good" (Cronbach's alpha coefficient = 0.937). The
typical cut-off for data analysis is reliability of 0.70 or above (Cronbach, 1951; Sekaran and

Bougie, 2013; Cho, 2016).
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4.3.2 Exploratory factor analysis

EFA is carried out beforehand, as previously mentioned, to organize the observed
variables (questionnaire indicators) according to certain dimensions. Instead of explicitly
evaluating constructs, a mathematical model is used to infer them (indirectly) from other
variables that are observed (e.g., a direct measurement like questionnaire items). There are
therefore two types of variables: observable variables, which comprise the indicators for each
dimension, and latent variables, which include the variables and their dimensions. EFA anal-
ysis determines the observable variables (indicators) that have a substantial association with
the first-order dimensions associated with the key variables before creating the final struc-
tural model (risk management, e-procurement, sustainable supply chain, and procurement
performance). Similarities, the KMO and Bartlett's Test, the total variance explained, and the
rotated component matrix are all included in this chapter's EFA analysis. The results of EFA

were displayed in Appendix C.

4.3.2.1 KMO and Bartlett’s test

The first analysis in EFA is Bartlett's test. This test is used to determine if the null
hypothesis should be rejected based on the survey's empirical results. If the significant mag-
nitude is less than 0.05, the empirical data are suited for EFA. Kaiser-Meyer-Olkin (KMO)
assesses data quality using the KMO of Sampling Adequacy coefficient. The value of this
coefficient determines data quality, with excellent > 0.9, very good > 0.8, good > 0.7, and
fine > 0.6. As a result, if KMO > 0.6, the data is considered credible for EFA. Furthermore,
assuming the sample data is acceptable and fits with the data, KMO should be substantial

(Cerny, 1977). Table 4.2 displays the results of KMO and Bartlett's Test for each variable.
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Table 4.2 KMO values in the Bartlett’s test

Variable name KMO Sig. Data Quality
Risk management 0.854 0.000 Very good
e-Procurement 0.883 0.000 Very good
Sustainable supply chain 0.874 0.000 Very good
Procurement performance 0.830 0.000 Very good

Table 4.2 shows that the empirical data for each variable is suited for EFA (KMO >
0.7) and significant (Sig. =0.000 0.05). Hutcheson and Sofroniou (1999) discovered that a
KMO value ranging from 0.7 to 0.9 is a useful predictor for data fit in factor analysis. Ap-

pendix C contains the tables for KMO and Bartlett's test.

4.3.2.2 Communalities

Communalities, one of the primary metrics in factor analysis, are the subject of the
second analysis in EFA. Risk management, e-procurement, sustainable supply chains, and
procurement performance are a few examples of variables with communalities that all belong
to one variable and have a similar association (Tabachnick and Fidell, 2007). The community
magnitude need to be under 0.30. (Hair et al., 2009). Because of their weak link with other
observed variables, many observed variables in statistics may have problems that require

more investigation or omission. This is known as a communality magnitude of less than 0.30.

The communalities of the variable magnitudes are shown in Table 4.3. It is clear that
the majority of variables connected to each construct share a considerable amount of indica-
tors with other variables within that variable. Some of the measures, meanwhile, have low
values for communality. The communality values for two measures that are related to pro-

curement performance are less than 0.3. Due to their weak correlation with other indicators
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within a collection of variables related to procurement performance, these indicators will not
be used in SEM analysis. In order to build measurement models for CFA and structural mod-
els, other communalities provide a suitable match of data. Appendix C contains all of the

communalities' full tables.

Table 4.3 Communalities of variables

Variable name Communalities’ range Weak communalities (< 0.30)
Risk management 0.434 - 0.793 0
E-Procurement 0.520 - 746 0
Sustainable supply chain 0.466 —0.770 0
0.113-0.718 2

Procurement performance

4.3.2.3 Total variance explained

The percentage of variation that is described by each of the variables related to risk
management, e-procurement, sustainable supply chains, and procurement performance is dis-
played in the output table of total variance explained. Variation is a statistical concept used
to quantify the degree to which a theoretical model is related to the variation of a certain data
collection. The magnitude of the eigenvalues represents how much of the variance in the
initial variables each dimension can explain. The percentage (%) of variance represents the
variance that each dimension contributes to the overall variance across all dimensions
(Achen, 1990). This percentage indicates the proportion of the variance in the variable that
is explained by a certain dimension. When it comes to risk management, e-procurement,
sustainable supply chains, and procurement performance, the eigenvalue fundamentally re-
flects the total number of extracted elements (dimensions), whose sum must match the entire

number of observed variables (items on the questionnaire).
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Risk management has four dimensions, as can be seen by reading the total variance
output displayed in Table 4.4. E-procurement is linked to four dimensions, sustainable supply
chain is associated with four dimensions. Finally, procurement performance is linked to two
dimensions. All variables scored eigenvalue > 1.0 (0 redundant dimensions). It should be
noted that the redundant dimensions (if any) will not be included in the SEM's future analysis.
These dimensions have poor factor loading (< 0.40), cross-loading indications, or fewer than

three indicators loaded.

Additionally, the cutoff variance of each variable by all dimensions scored eigenval-
ues > 1.0, preferably > 50.00%. As shown in Table 4.4, the percentage of variance for risk
management, e-procurement, sustainable supply chain, and procurement performance ex-
ceeded 50.00%. The details of the tables of variance are in Appendix C. In the next section,
an analysis of the number of items being loaded into each dimension (and those being omit-
ted) will be provided. The decision will be based on cross-factor loading or the strength of

factor loading.

Table 4.4 Total Variance Explained of variables

. . . Percentage of EFA Redundant
Variable name Dimensions . . . . .
variance dimensions | dimensions
1. Risk Identification
Risk 2. Risk Analysis 62.998% 4 0
management 3. Risk Evaluation
4. Risk Response
1. e-Design
2. e-Sourcin
E-Procurement . _g 62.461% 4 0
3. e-Negotiation
4. e-Evaluation
1. Environmental
Sustainabl Costs
us I"’“”"’L € 2. Rapidity 65.494% 4 0
sUpply chain 3. Supply Costs
4. Adaptability
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1. Supply Quality
2. Delivery Time

Procurement

55.487 2 0
performance

4.3.2.4 Rotated component matrix

In the rotational component matrix, this study assesses the loading of observable
variables (items) on associated dimensions. These parameters are derived from the output of
the total variance explained. The first step is to identify the signs that have a negative asso-
ciation with a certain dimension. Additionally, items that load on multiple dimensions are
not included in the study. For a variable to be considered crucial to the study, it must have a
rotational factor loading (e.g., a value of +0.4 or -0.4) into one of the dimensions (Hair et al.,

2017).

Table 4.5 presents the dimension grouping as well as the quantity of duplicated indi-
cators. According to this table, risk management has four dimensions (no missing indicators),
e-procurement has four dimensions (no omitted indicators), sustainable supply chain has four
dimensions (no omitted indicators), and procurement performance has two dimensions (with
two omitted indicators). All variables have two missing indications, which either indicate
cross-factor loading (loading on multiple factors) or a weak factor loading of 0.4. The com-

plete tables of the rotated component matrix of variables can be found in Appendix C.

Table 4.5 Rotated component matrix of variables

Variables and dimensions Total Num- Number of Number of Lowest Highest
ber of indica- EFA Omitted Factor Factor
tors indicators indicators loading Loading
Risk management 20 20 0
1 Risk Identification 5 5 0 0.625 0.839
2 Risk Analysis 5 5 0 0.694 0.832
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3 Risk Evaluation 5 5 0 0.673 0.878
4 Risk Response 5 5 0 0.709 0.818
Sustainable supply chain 20 20 0
1 Environmental Costs 5 5 0 0.775 0.828
2 Rapidity 5 5 0 0.792 0.846
3 Supply Costs 5 5 0 0.625 0.871
4 Adaptability 5 5 0 0.719 0.829
E-Procurement 20 20 0
1 e-Design 5 5 0 0.698 0.835
2 e-Sourcing 5 5 0 0.712 0.816
3 e-Negotiation 5 5 0 0.678 0.809
4 e-Evaluation 5 5 0 0.725 0.788
Procurement performance 10 8 2
1 Supply Quality 5 4 1 0.776 0.863
2 Delivery Time 5 4 1 0.687 0.840

4.4  Descriptive statistics
4.4.1 Response rate

In order to gather data for the study, the Abu Dhabi National Oil Company (AD-
NOC) selected procurement personnel and managers through a random sampling method. A
total of 400 individuals were chosen to participate in the research, and they were provided
with questionnaires to complete during the survey phase. The study was carried out between

September and November of 2021.

Out of the 400 questionnaires distributed to the research sample, 376 valid question-
naires were collected and considered for analysis. This means that the response rate for the

study was calculated to be 94%, as indicated in Table 4.6.
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It is important to note that there were 24 respondents who did not contribute to the
valid questionnaires. Among them, 19 respondents had missing data in their surveys, while
5 respondents left their questionnaires unfilled. While this represents a small portion of the
total sample, it is crucial to account for these individuals in order to maintain the integrity of

the analysis.

Research methodology experts, such as Bryman and Bell (2015), have highlighted
the significance of response rates in determining the representativeness of a sample. They
argue that a response rate of less than 50% may result in inaccurate generalizations of the

research findings to the overall population.

Fortunately, in this study, the response rate surpasses the recommended threshold of
50%. Therefore, it can be considered adequate for drawing valid conclusions and generaliz-
ing the research findings to the wider population of ADNOC procurement personnel and

managers.

This high response rate enhances the reliability and credibility of the study's results.
It suggests that the collected data is more likely to be representative of the views and opinions
of the ADNOC procurement community as a whole. Consequently, the researchers can have
greater confidence in the findings and the applicability of their conclusions to the broader

population of interest.

Table 4.6 Survey response rate

Questionnaire response Frequency Rate
Number of questionnaires distributed 400 100.00%
Valid questionnaires 376 94.00%

Incomplete/Blank questionnaires 24 6.00%
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During the preliminary data analysis of the collected questionnaires, it was discov-
ered that 24 questionnaires had missing data and were consequently excluded from the initial
examination. Missing data is a common issue encountered in data processing operations, as
highlighted by Tabachnick and Fidell (2013). To ensure the accuracy and consistency of the

data, researchers often employ manual verification procedures.

In this particular study, a meticulous verification process was undertaken, resulting
in a dataset for analysis that contained no missing data. This is corroborated by the findings
presented in Table 4.7, which indicates that all the questionnaires utilized for the study were

complete and did not have any missing responses.

The absence of missing data is significant for several reasons. First, it ensures the
completeness of the dataset, allowing for a comprehensive analysis of the research variables.
Missing data can introduce biases or inaccuracies in the results, potentially leading to erro-
neous conclusions. By having a complete dataset, the researchers can have greater confidence

in the reliability and validity of their findings.

Moreover, the absence of missing data simplifies the data analysis process. Research-
ers can utilize the entire dataset without having to make imputations or estimations for miss-
ing values, which can introduce uncertainty or distort the results. This enhances the precision

and robustness of the analysis, enabling more accurate interpretations of the collected data.

Overall, the meticulous manual verification process employed in this study resulted
in a dataset free of missing data. This strengthens the integrity of the research findings, al-

lowing for a more comprehensive and reliable analysis of the variables under investigation.
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Table 4.7 Missing data distribution by questionnaires variables

Cases
Valid Missing Total
N Percent N Percent N Percent
Risk management 376 100.0% 0 0.00% 376 100.0%
E-Procurement 376 100.0% 0 0.00% 376 100.0%
Sustainable supply chain 376 100.0% 0 0.00% 376 100.0%
Procurement performance 376 100.0% 0 0.00% 376 100.0%

4.4.2 The outliers

Outliers are data points that deviate dramatically from the rest of the observations.
An outlier is a number that does not match the rest of the values in the dataset; this might be
due to measurement variability. It might also signify an experimental mistake. These are
occasionally omitted from the data collection. An outlier is a value in a random sampling
from a population that is significantly different from the other values. Thus, if an outlier is
not discovered and analyzed adequately before to the analysis, it might pose major issues in
statistical studies (Moore and McCabe 1999). Outliers are marked with a circle in SPSS with-
out impacting the analysis. However, in the event of extreme outliers, SPSS labels the outlier
with a star to indicate a problem with the data set that might impair the study. Figure 4.1
displays the differences in risk management, e-procurement, sustainable supply chains, and
procurement performance between outliers and average values. Each graph's gap shows a
few moderate outliers that are circled. Therefore, from a statistical standpoint, the dataset

linked to the variable is adequate; as a result, these little discrepancies in magnitude with the
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outliers are not a sign of poor dataset quality. The dataset for each variable is, thus, suitable

for further study.
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Figure 4.1 Outliers in the dataset of variables

An outlier is an observation that deviates from the general distribution pattern, as was
previously stated. A problem is typically indicated when an outlier is present. This could be
a measurement error or a case that does not fit the research model. Outliers are unimportant
in this study if they collect erroneous information and/or have little weight in the analysis.
Before making a decision, it is critical to explore the nature of the outlier. Assume that the
outlier is clearly the result of wrongly inputted or measured data. In such situation, any dis-
covered extreme outliers should be removed if they have no effect on the results but do alter
the assumptions. Furthermore, if the outlier gap surpasses three, the outliers will be overly
severe (Hoaglin and Lglewicz, 1987). SPSS has separate markers for "out" values (small
circle) and "far out,” or "Extreme values," as SPSS refers to them (marked with a star). SPSS
uses a 1.5 IQR step (Interquartile range). According to Figure 4.1, the differences between

the upper and lower outliers in this study are less than 3.0.
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4.4.3 Demographic analysis

Demographic analysis refers to the methodologies and procedures used by research-
ers to measure the dimensions of the study sample. The demographic data are an important
aspect of the research and should be thoroughly reviewed. Demographic information is gath-
ered in this study to describe the type and dispersion of the sample (staff and managers).
Furthermore, the demographic study use administrative data to provide an independent pop-
ulation estimate (Siegal, 2002). As a result, the researcher aims to comprehend population
dynamics by studying key demographic data from respondents such as age, gender, education
level, and job experience. The demographic statistics gathered in this study characterize the
sample of ADNOC employees. Frequencies and percentages are utilised to compare the
groups within each demographic classification when reporting these data. The demographic
findings related to the respondents' gender, age, educational background, and work

experience are shown in Table 4.8.

Table 4.8 The demographic profile of the staff and managers

Demographics Frequency Percentage (%)
Gender Male 248 66.0
Female 128 34.0
Age 20-29 years 90 23.9
30-39 years 114 30.3
40-49 years 102 27.1
Above 50 years 70 18.6
Academic Bachelor 270 71.80

Qualification

Master 74 19.60
PHD 32 8.51
Work Experience 1-5 years 74 19.7
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5-10 years 57 15.2
10-15 years 78 20.7
More than 15 years 167 44.4

Upon analyzing the demographic information provided by the respondents, several in-
sights regarding gender, age, academic background, and work experience in ADNOC can be
observed. Gender distribution in ADNOC shows that the majority of respondents are male,
accounting for 66.00% of the sample. In comparison, females constitute a smaller proportion
of the workforce. When examining the age demographic, it is evident that employees aged
30-39 years make up the largest group within ADNOC. This age range has the highest rep-
resentation among the respondents. Conversely, the number of employees older than 60 years

is the lowest, indicating a smaller proportion of older workers in the organization.

Regarding academic qualifications, the data indicates that the majority of ADNOC em-
ployees hold a Bachelor's degree, representing 71.80% of the sample. On the other hand,
employees with a Ph.D. comprise the smallest group within the organization, suggesting that
a relatively small percentage of employees have attained the highest level of academic qual-

ification.

In terms of work experience, the results reveal that the highest percentage of employees
in ADNOC have more than 15 years of work experience. This indicates a significant number
of long-serving employees who have accumulated considerable expertise and tenure within
the company. In contrast, fresh employees with work experience ranging from 1 to 5 years

constitute the smallest percentage of the workforce.

These demographic insights provide valuable information about the composition of

ADNOC's workforce. The higher representation of males suggests a gender imbalance within

143



the organization, which may be indicative of underlying gender-related dynamics or indus-
try-specific trends. The prevalence of employees in the 30-39 age range could be a result of

factors such as career progression and recruitment patterns during a particular time period.

Furthermore, the dominance of employees with a Bachelor's degree indicates the em-
phasis placed on higher education qualifications in the organization. However, the small pro-
portion of employees with a Ph.D. suggests a lower prevalence of individuals with advanced

academic expertise within ADNOC.

The high percentage of employees with more than 15 years of work experience high-
lights the presence of a seasoned workforce with extensive industry knowledge and institu-
tional memory. Conversely, the smaller percentage of employees with 1 to 5 years of expe-
rience may indicate a lower influx of fresh talent or a higher level of attrition among early-

career professionals.

Overall, these demographic findings shed light on the characteristics and distribution
of employees within ADNOC, enabling a better understanding of the workforce composition
and potential implications for organizational dynamics and human resource management

strategies.

4.4.4 Central tendency measures

The researcher computes the central tendency statistics (mean, standard deviation,
skewness, and Kurtosis) in this study to determine the amount of agreement on each item as
well as the overall mean value of each variable. The descriptive analysis is important for
determining which questions had the highest degree of agreement from survey participants.
Descriptive statistics are used in research to characterize the underlying properties of data.
Simple summaries of the sample and the measurements are offered. A distribution is a list of
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how frequently a variable's various values or ranges of values occur. Additionally, the "cen-
ter" of a distribution of response value estimates is known as the central tendency. There are
three main categories of central tendency estimates. In order to assess the degree of agree-
ment on terms related to risk management, e-procurement, sustainable supply chains, and
procurement performance, the main type of estimate of central tendency is the mean. In con-
trast, dispersion is the distribution of values around the central tendency. The range and
standard deviation are two commonly used dispersion measurements. In this study, the stand-

ard deviation was utilized to calculate how much answers differed from mean values.

The following scoring method was used to assess the overall perceptions of personnel
and managers: A mean value runs from 1 to 1.44 (strong disagreement); values range from
1.45-2.44 (moderate disagreement); replies vary from 2.45-3.45 (somewhat true); 3.45-4.45
(moderate agreement); and lastly, responses range from 4.45-5.45 (strong agreement) (high
degree of agreement). A mean value of 2.9 was set as the cut-off point for validation pur-
poses, implying that a factor would be regarded as "agreed" if it obtained a mean score of 2.9
or above. The sections that follow detail the descriptive statistics and relevant factors for each
variable. Skewness also assessed the symmetry or lack of symmetry of the answers. It eval-
uates the asymmetry of the data distribution and distinguishes between extreme values in

each tail. A symmetrical distribution has no skewness.

A distribution or data set is considered symmetrical if it appears the same to the left
and right of the center point. The data are mostly symmetrical when the skewness is between
-0.5 and 0.5. The data are significantly skewed if the skewness is between -1 and -0.5 (neg-
atively skewed) or between 0.5 and 1 (positively skewed). Kurtosis is used as the final stage
to identify whether the original data are heavy-tailed or light-tailed in comparison to a normal

distribution of answers.
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The data in Table 4.9 reveals that the mean values of risk management are 3.50, e-
procurement is 3.53, sustainable supply chains are 3.60, and procurement performance is
3.46. This result indicates that the procurement staff and managers in ADNOC have indicated
moderate agreement with the questions during the survey. With respect to Skewness, the
result reveals that risk management data is negatively skewed (skewness = -0.560), e-pro-
curement data is negatively skewed (skewness = -0.620), sustainable supply chain data is
negatively skewed (skewness = -0.580), and finally procurement performance data is fairly

symmetrical (skewness = -0.370).

Table 4.9 Descriptive Statistics of constructs

N Min. Max | Mean St. Devia- Skewness | Kurto-
tion Sis

1| Sustainable Supply | 376 | 160 | 485 | 3.60 0.58 -0.58 0.26
Chain

2 | Riskmanagement | 376 | 155 | 480 | 3.50 0.56 -0.56 0.53

3 | Procurement perfor- | 376 | 150 | 500 | 3.46 0.67 -0.37 -0.07
mance

4| e-Procurement 376 | 145 | 4.85 | 353 0.63 -0.62 -0.04

4.5 Construct validity

The perceived overall validity of the empirical data in this study is dependent on con-
struct validity. Convergent validity and discriminant validity are concept validity subtypes
(Campell and Fiske, 1959). Before examining the measurement models in CFA, the concept
validity should be determined. When assessing construct validity, relationships between the

measurements and the dimensions as well as the indicators thought to be pertinent to the
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constructs (such as risk management, e-procurement, sustainable supply chain, and procure-
ment performance) are reviewed. The criterion must be effectively applied to both of any
pair of constructions, not merely to one or the other or to their average (Farrell, 2010; Hair

etal., 2017). Following is a description of the analysis of discriminant and convergent valid-

ity.

45.1 Convergent validity

Convergent validity is the measurement of the degree of correlation between different
indicators in the same dimension. To prove convergent validity, the indicator's factor loading,
Composite Reliability, and Average Variance Extracted (AVE) must be examined. The AVE
value should be greater than 0.50 in order to ensure the dimension's convergent validity (For-
nell and Larcker, 1981; Bagozzi, 1988; Henseler, 2009; Fornell, 1994; Hair, 2010). Conver-
gent validity, in other words, is related to indicators pertaining to a single dimension and

indicates how near those indications to be determined are to the dimension.

Table 4.10's result displays the AVE magnitude for all dimensions that fall within the
standard threshold (AVE 0.50), provided that the composite reliability is more than or equal
to 0.7. This finding suggests that the observable variables (indicators) related to the construct
dimensions identified in this study, including risk management, e-procurement, sustainable
supply chains, and procurement performance, have strong correlations within their parent
dimension. This study demonstrates that each dimension is sufficient to transmit enough var-
iance for indicators to converge into a single dimension. Based on this discovery, those indi-
cators effectively measure each dimension and will be utilized to build each variable's meas-

urement model.
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Table 4.10 The amount of AVE and composite reliability of dimensions.

Variable Dimensions Number AVE The square Composite
of root of AVE | Reliability
- >0.5
indicators >0.7
Risk management Ri§k ' 5 0.529 0.727 0.846
Identification
Risk Analysis 5 0.523 0.724 0.845
Risk Evaluation 5 0.582 0.763 0.873
Risk Response 5 0.517 0.719 0.842
Sustainable supply Environmental 5 0.578 0.760 0.873
chain Costs
Rapidity 5 0.609 0.780 0.886
Supply Costs 5 0.529 0.727 0.844
Adaptability 5 0.552 0.743 0.859
e-Procurement e-Design 5 0.515 0.717 0.841
e-Sourcing 5 0.569 0.754 0.868
e-Negotiation 5 0.510 0.713 0.838
e-Evaluation 5 0.514 0.717 0.840
Procurement Delivery Time 4 0.514 0.717 0.806
performance Supply Quality 4 0.605 0.778 0.859

4.5.2 Discriminant validity

The discriminant validity measures how far off the dimensions associated with a
given variable are from one another (Franke et al., 2018). In other words, discriminant valid-
ity is the degree of non-correlation as well as the number of differences or deviations between
the dimensions of a single variable. In their generally recognized study on tests to evaluate
structural equation models, Fornell and Larcker (1981) state that discriminant validity is es-

tablished when a dimension explains more variation in its associated indicators than it shares
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with other constructs in the same model. As a result, in this study, the discriminant validity
is linked to the divergence between the dimensions of a single 2-dimensional variable (for
example, risk management, e-procurement, sustainable supply chain, and procurement per-
formance). The requirement is that all correlations between the dimensions of a single vari-

able must be bigger than the square root of AVE linked to each dimension (Hair et al., 2010)

According to Table 4.10's output data, correlations need to be smaller than 0.70 to
have discriminant validity. According to Table 4.11, none of the correlations between the
dimensions used to create a single variable are greater than (0.7). As a result, each construct
risk management, e-procurement, sustainable supply chain, and procurement performance
achieves discriminant validity, with all of their magnitudes falling within the bounds of sta-

tistical norms.

Table 4.11 Correlations between Constructs

Variable Dimension 1 Scale Dimension 2 Correlation
between Cofficient
D1 and Value <0.7
D2
Risk management Identification <--> Response 0.263
Analysis <--> Response 0.285
Evaluation <--> Response 0.230
Identification <--> Analysis 0.222
Identification <--> Evaluation 0.201
Analysis <--> Evaluation 0.369
E-Procurement e-Negotiation <--> e-Sourcing 0.418
e-Evaluation <--> e-Sourcing 0.468
e-Design <--> e-Sourcing 0.494
e-Negotiation <--> e-Evaluation 0.353
e-Negotiation <--> e-Design 0.215
e-Evaluation <--> e-Design 0.378
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Sustainable Supply Costs <--> Rapidity 0.118
supply chain Adaptability <> Rapidity 0.270
Environmental Costs <--> Rapidity 0.219
Supply Costs <--> Adaptability 0.384
Supply Costs <--> Environmental 0.308
Costs
Adaptability <--> Environmental 0.300
Costs
Procurement Delivery Time <--> Supply Quality 0.323
performance

4.6 Inferential statistics

By using data from samples, inferential statistics can draw conclusions about a pop-
ulation. The earliest application of inferential statistics is parameter estimation, which in-
volves extracting a statistic from sample data. An assessment of a population parameter is
done in light of the sample (for example. the population mean). The second area of inferential
statistics (which is applied in this research). This is where a sample data is used to answer
research questions. SEM analysis is used to conduct inferential statistics, test the hypotheses,

and validate the conceptual framework.

4.6.1 Structural equation modeling (SEM)

Structural equation modelling (SEM) is utilised to perform confirmatory factor anal-
ysis (CFA) and path analysis of the relationships between the variables. The ability to eval-
uate theoretically produced models against actual data is one of SEM's enticing features. The
analysis of this quantitative study requires SEM researchers to assess a hypothesized model's
fit to sample data. This section applies SEM techniques in two parts: (1) the measurement
model (such as the CFA model), which specifies the number of dimensions, how the various

indicators relate to the latent factors, and the relationships among indicator errors; and (2)
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the structural model, which describes the direct and indirect relationships between the con-
structs (risk management, electronic procurement, sustainable supply chains, and procure-

ment performance).

4.6.2 Confirmatory factor analysis (CFA)

The CFA framework enables the researcher to define the nature of interactions be-
tween a group of indicators that have dimensions. CFA is more frugal than EFA since it
employs fewer dimensions. The CFA tries to validate the measurement quality of constructs
employed in the structural equation model. A latent construct (sometimes referred to as a
factor or scale) is a variable that cannot be directly quantified. The second step is to examine
the fit indices and ensure that they all fall within the acceptable cut-off values. These phases
also involve confirming the factor loading of indicators 0.3 and confirming the validity of
residuals (error terms) and their influence on the overall fitness of each variable's measure-

ment model.

The main Fit-Indices for SEM that will be used in CFA analysis are indicated below

(based on Kline, 2005; Garson, 2007; Hair et al., 2010):
i) Absolute Fit (PCLOSE > 0.05; RMSEA < 0.08; GFI1 > 0.90)
i) Incremental Fit (TLI > 0.90; CFI > 0.90; AGFI > 0.90)
iii) Parsimonious Fit (CMIN/DF < 3.00)

According to Table 4.12, the magnitude of CMN/DF ranges from 0.948 to 1.531. To
establish a decent fit with the observed data, the Normed-ratio (CMIN/D) is commonly ad-
justed to less than 3.00. (McDonald and Ho, 2002; Kline, 2005; Timothy, 2006; Chen et al.,

2008). CFI magnitude varies in between 0.988 — 1.000 (cut-off > 0.90). TLI magnitudes vary
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from 0.968 to 1.000 (cut-off 0.90). While PCLOSE is not significant for any of the measure-

ments (Non-Sig. 0.05), and RMSEA is 0.08 for all variables (0.024, 0.038, 0.026, 0.000).

These magnitudes imply that the data fits the measurement model well (refer Timothy, 2006;

Tong, 2007; Lie and Wu, 2007; Hair et al., 2012).

Table 4.12 Fit indices of measurement models

Absolute Fit Incremental Fit Parsimonious
Fit
CFA model PCLOSE | RMSEA | GFI TLI CFI AGFI CMIN/DF

>0.05 <008 | >090|>090 | >20.90 | >0.90 <3.00

Risk 1.000 0.024 0.951 | 0.987 | 0.989 | 0.936 1.216
management

e-Procurement 0.989 0.038 0.940 | 0.968 | 0.972 | 0.923 1.531

Sustainable 1.000 0.026 0.950 | 0.986 | 0.988 | 0.934 1.261
supply chain

Procurement 0.982 0.000 0.988 | 1.000 | 1.000 | 0.977 0.948
performance

According to prior findings, all CFA measurement models are weighted according to

SEM criteria, and the dimensions associated to each variable are free to be included in the

CFA. As a result, non-directional relationships exist between them. Furthermore, the varia-

bles have a strong relationship with their viewpoint dimensions. Moreover, the standardized

relationships (Beta) strength is moderate between each variable and their related dimensions

as shown in Table 4.13.
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Table 4.13 The significance and strength of relationships between constructs and dimen-

sions

Dimensions Direction Construct Beta Sig
Evaluation << Risk Management 0.561 0.000
Response . 0.471 0.000
Identification << 0.391 0.000
Analysis << 0.607 0.000
e-Design << 0.584 0.000
e-Sourcing << 0.807 0.000
e-Negotiation << e-Procurement 0.518 0.000
e-Evaluation << 0.618 0.000
Environmental Costs << 0.488 0.000
Rapidity << Sustainable Supply Chain 0.357 0.000
Supply Costs << 0.536 0.000
Adaptability << 0.672 0.000
Delivery Time << Procurement Performance 0.650 0.000
Supply Quality << 0.497 0.000

The final measurement models for risk management, e-procurement, sustainable sup-
ply chains, and procurement performance, in short, showed that all fit indices fell below the
SEM standards' cut-off lines and that all estimates of correlations were satisfactory. It is ev-
ident that all variables in this research are second-order constructs (consisting of multiple
sub-constructs or dimensions). Figures 4.2, 4.3, 4.4 and 4.5 illustrate the measurement mod-

els between constructs and its related dimensions.
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Figure 4.2 The measurement model of risk management
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Figure 4.3 The measurement model of sustainable supply chain
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Figure 4.4 The measurement model of e-procurement
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Figure 4.5 The measurement model of Procurement performance

As shown in the previous figures, each sub-construct (dimension) is measured using a
certain number of questionnaire items, also called the observed variables (in Zainudin, 2012).
The constructs are risk management is linked to four latent dimensions (risk identification,
risk analysis, risk evaluation, risk response), e-procurement is linked to four latent dimen-

sions (e-Design, e-Sourcing, e-Negotiation, e-Evaluation), whereas sustainable supply chain
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is linked to four latent dimensions (environmental costs, rapidity, supply costs, adaptability).

Finally, procurement performance is linked to two latent dimensions (delivery time, and sup-

ply quality).

4.7 The structural model

The evaluation of the structural model comes after CFA analysis, which was com-
pleted in the prior part and is the final step in SEM analysis. This part examines the relation-
ship between the constructs identified in this study's research in terms of indirect and direct
relationships. In other words, this section specifies the precise nature of direct and indirect

interactions. Additionally, the conceptual underpinning of the structural model is verified.

Before proceeding with the study, it should be noted that the Chi-Square in the struc-
tural model cannot be non-significant due to the large sample size necessary to make its
magnitude 0.05. Therefore, if it is significant, the structural model is allowed if the RMSEA,
CFIl, PCLOSE, and other model-fit indicators fall within the SEM criteria and the cut-off
point. Exogenous factors are the independent variables (risk management, e-procurement),
and endogenous variables are the dependent variables (procurement performance), with the
mediator (sustainable supply chain) acting as an exogenous/endogenous variable (Jackson,
2003). The mediator is considered an endogenous variable with risk management and e-pro-

curement, and it also acts as an exogenous variable with procurement performance.

The majority of fit indices were good enough to be considered as a good model fit
with the observed data from the survey, according to an early examination of AMOS soft-
ware's output following the completion of SEM analysis. The basic structural model's model
fit was enhanced in several ways. One of these steps involves the evaluation of error indica-

tors and modification indices (as referred to by Garson, 2007; Kline, 2005). After creating
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the structural model seen in Figure 4.6, all of these processes were carried out to improve the

model's overall fit with the empirical data gathered from the survey.
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4.7.1 Model fit indices

The bulk of quantitative research assesses how well the suggested model corresponds
to the data (Xia et al., 2019). This is a critical question to ask in almost every SEM applica-
tion. This hypothesis is commonly examined using many fit indices and the model chi-square
statistic. The majority of quantitative research includes three frequently used model fit met-
rics. They are all based on a fit function and a specific estimating approach. The Tucker-
Lewis index (TLI), the comparative fit index (CFl), and the root mean square error of ap-
proximation (RMSEA) are the first three (Steiger, 1990) (Tucker and Lewis, 1973; Bentler,
2008). The RMSEA absolute fit index indicates how distant a proposed model is from being
a perfect model. On the other hand, the indicators of incremental fit CFl and TLI assess a
proposed model's fit to a reference model (i.e., a model with the worst fit). According to
popular belief, a higher RMSEA but lower CFl and TLI values indicate a poor match. There-
fore, researchers must revise their models and seek a more precise explanation for the link
between the variables. It would be more appropriate to consider RMSEA, CFI, and TLI as
diagnostic procedures for model enhancement (Xia et al., 2019). The cutoff values for an
appropriate model fit are RMSEA 0.08, CMIN/DF 3.00, PCLOSE 0.05, CFI 0.80, and TLI

0.80 (Litze and Peter, 1999; Daire et al., 2008; Dexin et al., 2019).

When the RMSEA is equal to 0.05, PCLOSE (p of Close Fit) is a one-sided test of the
null hypothesis. They refer to it as a close-fitting model. Although there is some specification
error in this model, it is "not very much." In contrast, if the RMSEA of the one-sided hypoth-
esis is more than 0.05, it is determined that the model fits "closely” if the p value is more
than 0.05 (i.e., not statistically significant). The model's fit is judged to be poorer than close

fitting if the p value is less than 0.05 (i.e., the RMSEA is higher than 0.05) (David, 2020).
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As with any significance test, sample size and model DF are key variables. A smaller model

DF results in lower power in this test.

The values of the fit indices agree with the cutoff positions of the SEM standards, as
shown in Figure 4.7. PCLOSE = 1.00 (perfect non-significant) and RMSEA = 0.036 (0.08)
indicate a high level of model fit. CMIN/DF = 1.487 (3.00), CFI = 0.913 (0.80), and TLI =
0.909 (0.80) also demonstrate a very high model fit. TLI and CFI often have a range of zero
to one (Bentler and Bonett, 1980; McDonald and Marsh, 1990). By analyzing the magnitudes
of these fit indices and comparing them to the cutoff points of each indicator based on SEM
criteria, a suitable degree of model fit in the conceptual framework with empirical data may

be identified.

Additionally, all factor loadings are higher than 0.30, and the direct regression weights
between the exogenous and endogenous variables are (Beta = 0.519, 0.551, 0.403, 0.466,
0.625). These magnitudes suggest correlations of moderate strength. The theoretical model
is accepted to fit the actual data if the regression (estimate) is larger than 0.30 (Chen et al.,

2010; Bollen and Pearl, 2013).

4.7.2 Path analysis estimates

The path analysis is presented in this section. In the path analysis, the significance of
the direct connections between risk management, e-procurement, sustainable supply chains,
and procurement performance is assessed using the unstandardized regression weights (co-
efficients). However, it is not possible to determine the strength or extent of the direct effects

between these variables using the unstandardized regression coefficients (Akoglu, 2018).
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Unstandardized coefficients are useful in interpretation (hypothesis validation), and stand-
ardized coefficients are useful in comparison of each individual effect of risk management

or e-procurement on sustainable supply chain and procurement performance.

In other words, unstandardized coefficients are often ineffective for understanding
and interpreting a relationship between two variables, but standardized coefficients are ap-
propriate for direct comparison of relationship scales (Dhakal, 2018). Essentially, the value
of any unstandardized coefficient in the interpretation of regression (correlation) results is
the change in the endogenous variable (i.e., procurement performance) with a unit increase
in the exogenous variable (i.e., risk management). The standardized regression weight (beta
coefficients) is assessed to determine the magnitude and strength of direct correlations be-

tween two variables.

Table 4.14 reveals the scale of relationships between risk management and procure-
ment performance (beta =0.519 > 0.30), risk management and sustainable supply chain (beta
=0.551>0.30), e-procurement and procurement performance (beta = 0.403 > 0.30), and e-
procurement and sustainable supply chain (beta = 0.466 > 0.30). The highest scale of rela-
tionship is found between procurement performance and a sustainable supply chain (beta =
0.625). Therefore, from a statistical standpoint, it is fair to regard the degree of connection

between these four notions as real and not based on chance.

Table 4.14 Standardized regression weights

Endogenous variable | Effect direction Exogenous Variable Beta coefficient
Procurement << Risk management 0.519
performance

Sustainable supply chain << Risk management 0.551
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Procurement << E-Procurement 0.403
performance

Sustainable supply chain << E-Procurement 0.466
Procurement << Sustainable supply chain 0.625
performance

4.7.3 Hypotheses testing

Each of the study hypotheses, as well as the significance level of the unstandardized
regression coefficients, are validated using the Critical Ration (C.R.). The C.R of an estimate
is computed by dividing it by its standard error (Hair et al., 2010). The following two criteria
are used to validate the study hypotheses (Garson, 2005; Gao et al., 2008; Chen et al., 2010;
Byrn, 2013): (1) If the coefficient of determination (C.R.) for a given connection is greater
than 1.96, the hypothesis is true. If the estimated path coefficient for a connection is signifi-
cant at the 0.05 cut-off point (Sig. 0.05), the hypothesis should be rejected; otherwise, the
hypothesis should be accepted. Therefore, from a statistical standpoint, the degree of rela-
tionship between risk management, e-procurement, sustainable supply chain, and procure-
ment performance will be judged acceptable. As a result, rather than being based on chance,

the correlations between the constructs in this research are supported by statistical data.

Coefficient of Determination (C.R.): The coefficient of determination, also known as
R-squared (R?), measures the proportion of the variance in the dependent variable that can
be explained by the independent variable(s). However, the coefficient of determination can-
not be greater than 1. It ranges from 0 to 1, where 1 indicates a perfect fit of the model. If
you have encountered a statement claiming that the coefficient of determination can be

greater than 1.96, it might be a misunderstanding or a typo.
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Hypothesis Testing: In hypothesis testing, a null hypothesis (HO) is tested against an
alternative hypothesis (Ha). The level of significance, often denoted as a determines the cut-
off point to make a decision about accepting or rejecting the null hypothesis. The commonly
used cut-off point is o = 0.05, which means that if the probability (p-value) associated with
a statistical test is less than 0.05, the result is considered statistically significant, and the null

hypothesis is rejected.

Path Coefficient: In the context of structural equation modeling (SEM) or path anal-
ysis, a path coefficient represents the strength and direction of the relationship between var-
lables. A significant path coefficient indicates that the relationship between the variables is

not likely due to chance.

The hypothesis statements in Table 4.15 are evaluated according to the magnitude of
the critical ratio (C.R) and significance level. Reading the output data shows that all direct
relationships between the constructs are significant (Sig. < 0.05). Hypothesis (1) states that
“Risk management has a significant effect on procurement performance” (Sig. = 0.006, C.R
= 2.754 > 1.96), whereas Hypothesis (2) states that “E-procurement has a significant effect
on procurement performance” (Sig. = 0.005, C.R = 2.779 > 1.96), and Hypothesis (3) states
that “Risk management has a significant effect on sustainable supply chain” (Sig. = 0.000,
C.R = 3.595 > 1.96), Hypothesis (4) states that “E-Procurement has a significant effect on
sustainable supply chain” (Sig. = 0.000, C.R = 3.867 > 1.96). Finally, Hypothesis (5) states
that “Sustainable supply chain has a significant effect on procurement performance” (Sig. =

0.009, C.R =2.604 > 1.96).

These findings lead to the conclusion that Hypotheses 1, 2, 3, and 4 have been ac-

cepted rather than rejected. Contradictory theories are disregarded (Null-Hypotheses). In
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other words, there are direct relationships between the four constructs (risk management, e-

procurement, sustainable supply chain, and procurement performance) and a conceptual

framework that are both substantial and beneficial.

Table 4.15 Hypothesis validation and significance of direct relationships

significantly correlated with procurement
performance

Hypothesis Hypothesis Statement CR Result Sig. <

0.05

Hypothesis 4 | Risk management is positively and significantly | 2.754 | Validated 0.006
correlated with procurement performance

Hypothesis 3 E-procurement is positively and significantly 2.779 | Validated 0.005
correlated with procurement performance

Hypothesis 2 | Risk management is positively and significantly | 3.595 | Validated 0.000
correlated with sustainable supply chain

Hypothesis 1 E-procurement is positively and significantly 3.867 | Validated 0.000
correlated with sustainable supply chain

Hypothesis 5 Sustainable supply chain is positively and 2.604 | Validated 0.009

4.8 Mediation analysis

The mediation model, the relationship between the independent and dependent vari-

able is influenced by a third variable called the mediator, which is the “sustainable supply

chain” in the case of this research. As a result, when “sustainable supply chain” is included

in the direct model between risk management or e-procurement as independent variables,

and procurement performance as the dependent variable, the strength of direct effects of the

independent variables (risk management, e-procurement) towards the dependent variable

(procurement performance) are lowered. But with a condition that this direct effect remains
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significant (as referred to Sobel, 1982, 1986; Baron and Kenny, 1986). To examine the me-
diation model, two approaches will be employed for this purpose. The first is the approach
developed by Baron and Kenny’s (1986), and the second one is using bootstrapping tech-

nique. The direct and indirect paths of the mediation model are shown in Figure 4.7.

independentl | _ _ _ _ > Mediatorl - —— dependentl

A
Indirect effect path

Direct effect path

Figure 4.7 The direct and indirect effect path in the mediation model

The mediation theory proposed by Baron and Kenny in 1986 is a well-known technique used
for testing a mediation effect according to a set of equations. Thousands of published articles
and accredited journals have cited their approach with 70,000 citations in the academic works
(MacKinnon, 2008; Jose, 2012; Jose, 2012; Hayes, 2013Vander and Weele, 2015). Thereby,
this research will initially examine the steps proposed by Baron and Kenny in testing the

mediation role of sustainable supply chainl before proceeding to bootstrapping method.

4.8.1 Baron and Kenny's method

Baron and Kenny’s (1986) suggested a series of three regression equations for testing
three direct effect paths before constructing the mediation model. The first path is the inde-
pendent variable effect on the dependent variable, the second path is the independent variable

effect on the mediator variable, and the third path is the mediator variable effect on the de-
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pendent variable. All these three paths must be significant. After the constructing the medi-
ation model, the mediator (sustainable supply chain) interacts between the independent var-
iables (risk management, e-procurement) and the dependent variable (procurement perfor-

mance) as shown in Figure 4.8.

TN,

A% DV v DV

Figure 4.8 A Three-Variable Mediation Model (Baron and Kenny’s, 1986)

Baron and Kenny’s (1986) hypothesized the following statement:

“A variable function as a mediator when it meets the following conditions:
(1) variations in levels of the independent variable significantly account for
variations in the presumed dependent variable (i.e., Path b). (2) variations
in the mediator significantly account for variations in the dependent varia-
ble (i.e., Path ¢), and (3) when Paths b and c are controlled, a previously
significant relation between the independent and dependent variables (path
a) is no longer significant, with the strongest demonstration of mediation

occurring when Path a’ is zero.” (Baron and Kenny’s, 1986, p.1176).

According to this statement above, Baron and Kenny argued that the strongest evidence for
mediation is when the direct effect between risk management and procurement performance

is non-significant (lacobucci et al., 2007; Lynch, 2007; Spencer et al., 2005). If the effect
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remains significant, then partial mediation happens. However, complete mediation does not
always occur (James and Brett, 1984). In other words, the direct effect of risk management
on procurement performance can’t be totally eliminated by a sustainable supply chain. Ac-
cording to Baron and Kenny theory, the paths a, ¢, b, and a’ are essential to being significant
(Judd and Kenny, 2010; Newsom, 2018). If one of these relationships is non-significant, then
a mediation effect does not exist. One might proceed to test the significance of indirect and
total effects using bootstrapping methods provided by AMOS software. Referring to Table
4.15 in the previous section, it is found that all direct effects between the variables are sig-
nificant before and after the mediation. Therefore, the conditions for Baron and Kenny have

been fulfilled. Next, the indirect effect will be tested using bootstrapping.

4.8.2 Bootstrapping method (indirect effect)

To corroborate the sustainable supply chain's role as a mediator in this analysis, the
indirect and overall effects will be looked at. A method that is gaining popularity for inves-
tigating the indirect effect is bootstrapping (Bollen and Stine, 1990; Shrout and Bolger,
2002). Bootstrapping is a non-parametric technique that frequently uses resampling with re-
placement. Additionally, bootstrapping approach is more appropriate for datasets with Likert
scales like the one used in this study because it does not rely on the assumption of normalcy.
Furthermore, in empirical investigations, bootstrapping is a common and dependable method
for investigating mediation effects (Preacher et al., 2008; MacKinnon et al., 2002; MacKin-
non et al., 2004). The sample data is handled as a type of Sobel population in bootstrapping.
The Sobel test is simply a specialized t-test that detects if the influence of the independent
variable has been significantly reduced after the mediation variable has been included in the

model. If this is the case, the mediation effect is statistically significant (Sobel, 1982, 1986).
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AMOS software is utilized for conducting bootstrapping. As shown in Figure 4.9,
there are two indirect paths that start in risk management or e-procurement, and end in pro-
curement performance through sustainable supply chain. These indirect effects could be ei-
ther partially or fully mediating the effect of risk management (or e-procurement) towards
procurement performance. While the “total effect” = “indirect effect” + “direct effect”. All
indirect and total effects must be statistically significant in order to consider the mediation
role of sustainable supply chain. Table 4.16 and Table 4.17 indicate the output of bootstrap-
ping statistics. The data in the tables revealed that all effects (direct and indirect) are signifi-
cant. Hence, the “sustainable supply chain” has a significant mediation role.

Table 4.16 The summary of bootstrapping total (direct and indirect) and the indirect effects
between risk management and procurement performance

Types of effect Sig. | Effect Lower Upper 0 out of inter-
bound bound val
Standardized indirect effect | 0.010 | 0.344 0.124 0.722 Yes
Unstandardized indirect effect | 0.015 | 0.384 0.089 0.835 Yes
Standardized total effect 0.006 | 0.863 0.573 1.163 Yes
Unstandardized total effect | 0.004 | 0.961 0.660 1.380 Yes

Table 4.16 displays the results of the first mediation model (risk management, sus-
tainable supply chain, and procurement performance). All direct and indirect effects must be
significant and zero (0) from the lower to the upper interval to prove that a mediation effect
has taken place (Kline, 1998, p. 52). Risk management's standardized indirect (mediated)

impact on procurement performance is equal to 0.344. The performance of procurement in-
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creases by 0.344 standard deviations for every standard deviation increase in risk manage-
ment. This is in addition to any potential direct (unmediated) impact of risk management on
the effectiveness of procurement (Sig. 0.05). Additionally, the standardized overall effect of
risk management (direct and indirect) on procurement performance is 0.863. This means that
when risk management increases by 1, procurement performance increases by 0.863, with
the entire effect being statistically significant (Sig. 0.05). This is because risk management
has both direct (unmediated) and indirect (mediated) implications for procurement perfor-

mance.

The findings of the second mediation model are shown in Table 4.17. (e-procurement,
sustainable supply chain, procurement performance) The standardized overall (direct and in-
direct) effect of e-procurement on procurement performance is 0.694, while the standardized
indirect (mediated) effect of e-procurement on procurement performance is 0.291. This is
based on the direct (unmediated) and indirect (mediated) impact of e-procurement on pro-
curement performance.

Table 4.17 The summary of bootstrapping total (direct and indirect) and the indirect effects
between e-procurement and procurement performance

Types of effect Sig. | Effect Lower Upper 0 out of interval
bound bound
Standardized indirect effect | 0.018 | 0.291 0.078 0.680 Yes
Unstandardized indirect effect | 0.024 | 0.213 0.041 0.488 Yes
Standardized total effect 0.014 | 0.694 0.391 0.958 Yes
Unstandardized total effect | 0.010 | 0.506 0.265 0.771 Yes

171



As a consequence of bootstrapping, it has been determined that both effects indirect
and total are statistically significant (Sig. 0.05). The analysis of the output data in Tables 4.16
and 4.17 further demonstrates that the (0-null) bound is outside the confidence ranges for all
pathways. As a result of this finding, hypothesis 6 is accepted and validated, according to
which "Sustainable supply chain mediates the relationship between e-procurement and pro-
curement performance in that there is a statistically significant relationship between e-pro-
curement and Sustainable supply chain, and a statistically significant relationship between
Sustainable supply chain and procurement performance.” In the same way, hypothesis num-
ber seven, which claims that "Sustainable supply chain mediates the relationship between
risk management and procurement performance in that there is a statistically significant re-
lationship between risk management and Sustainable supply chain, and a statistically signif-
icant relationship between Sustainable supply chain and procurement Performance,"” is also
true. Consequently, the relationship between risk management and procurement perfor-
mance, as well as between e-procurement and procurement performance, is significantly me-

diated in part by sustainable supply chains.

4.9 Summary

This chapter employed various analysis techniques, including descriptive, correla-
tional, factor, and regression analysis, to analyze and discuss the research findings. Addition-
ally, structural equation modeling (SEM), a widely used statistical approach in the social
sciences, was utilized to validate the conceptual model and examine the relationships be-
tween risk management, e-procurement, sustainable supply chains, and procurement perfor-
mance. The analysis involved exploring both the direct and indirect connections between
these variables. By employing SEM, the study was able to assess correlations, examine the

mediation relationship, and evaluate the research hypotheses. The analysis of critical ratio
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(CR) values indicated strong associations between the endogenous and exogenous variables.
Furthermore, the goodness of fit of the model was assessed alongside the correlation analysis.
Non-significant endogenous variables were removed from the SEM analysis to enhance the
overall robustness of the model. By utilizing these analysis techniques, the study was able to
provide comprehensive insights into the relationships between risk management, e-procure-
ment, sustainable supply chains, and procurement performance. The findings contribute to
the understanding of these factors and their impact on organizational performance in the con-

text of the oil and gas industry.
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CHAPTER 5

CONCLUSION AND RECOMMENDATION

5.1 Introduction

This chapter concludes the research by evaluating the hypotheses and presenting the
results that address the research questions. Furthermore, it emphasizes the application of the
Balanced Scorecard (BSC) theory to enhance the performance of ADNOC. As discussed in
the first chapter, this research focuses on four key concepts: e-procurement, risk manage-
ment, sustainable supply chain, and procurement performance. The study contributes new
insights and identifies theoretical gaps within these disciplines. Additionally, the chapter
acknowledges the limitations of the empirical results and discusses the research's contribu-
tions and implications. Finally, the conclusions summarize the findings, while the recom-
mendations provide necessary steps and suggestions for ADNOC and similar oil and gas

industries to improve procurement performance.

5.2 Overview of the research

This research aims to examine the influence of e-procurement practices and risk
management (RM) on procurement performance with the mediation effect of the sustainable
supply chain in the oil and gas (Oil and gas ) industry, focusing on ADNOC, the largest Qil
and Gas firm in the United Arab Emirates (UAE). By analyzing these factors and their
interrelationships, the study seeks to provide evidence-based insights for improving

procurement and supply chain management practices in the industry.

The research findings indicate that e-procurement techniques, including e-Design, e-

Sourcing, e-Evaluation, and e-Negotiation, have a significant impact on procurement
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performance. Through a comprehensive literature review and rigorous methodology, the
study establishes strong and positive connections between e-procurement, sustainable supply
chain, and procurement performance. Therefore, the research suggests a strategic focus on e-
procurement to ensure timely delivery of oil and gas products. Moreover, the study provides
factual evidence for ADNOC and other Oil and Gas enterprises, highlighting the crucial role

of e-procurement in building a successful and sustainable supply chain for goods.

The implementation of a sustainable supply chain in the Oil and Gas industry is
shown to reduce costs, enhance corporate profitability, and improve delivery planning. The
sustainable supply chain aims to establish effective communication channels with
distributors and end users, facilitating quick order processing, timely deliveries, building
lasting relationships with distributors, and expanding the sales network. The study also
identifies various benefits of adopting a sustainable supply chain, including increased profits,
reduced order processing costs and times, shorter market entry times, decreased procurement
costs, lower stock levels, and reduced production costs. These findings underscore the

importance of integrating sustainability practices into the Oil and Gas industry's supply chain.

The research emphasizes the significance of risk management in procurement
effectiveness. Effective risk management strategies are crucial for comprehending and
controlling risks in both public and private procurement. The study establishes the
relationship between risk management and procurement's operational tasks and recommends
the adoption of risk management practices to mitigate risks effectively. The conclusions and
policy recommendations derived from this research are expected to be beneficial to all

stakeholders in the oil industry, both in the UAE and globally.

The economic and national-level implications of these findings are significant. If

firms thrive at the micro level through e-procurement practices, it can positively impact the
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Gross Domestic Product (GDP) at the national level. In today's competitive business
environment, optimizing supply chain management is essential, and e-procurement systems,
enabled by Information and Communication Technologies (ICTs), have emerged as key tools
for efficient supply chain management. E-procurement technologies (EPTs), such as
Software-as-a-Service (SaaS)-based solutions, have been widely adopted due to their positive
impact on productivity, efficiency, and transaction processing capabilities. Research suggests
that businesses incorporating e-commerce strategies and digital supply chain management
activities achieve remarkable results in commercial operations. Therefore, the adoption of
electronic procurement, encompassing various stages of the purchasing process, is becoming

increasingly important for businesses.

E-procurement, as a platform that automates and streamlines organizational
procedures using web technology, offers numerous advantages, including increased
productivity, cost reduction, and faster services. Various categories of e-procurement, such
as e-tendering, e-sourcing, e-informing, e-ordering, and e-reverse auctioning, are being
implemented by manufacturing firms and other industries to enhance productivity and reduce
costs. The deployment of e-procurement technologies helps organizations automate product
and service acquisitions, optimize expenditures, and improve operational efficiency. By
compressing pricing discussions and reducing processing times, e-procurement contributes
to increased production, reduced costs, and improved management capabilities in the supply

chain.

The UAE, with its significant oil and gas reserves, plays a crucial role in the global
energy market. Recognizing the need for economic diversification, the country aims to
reduce its dependence on finite resources and enhance its manufacturing sector's contribution

to GDP. Dubali, as a key player in the UAE's economic diversification efforts, aims to expand
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its manufacturing industry and invest in research and development. Effective procurement
and supply chain management are crucial for the success of industries in the UAE,
considering its diverse workforce and the need to optimize value. The oil and gas industry,
in particular, requires efficient procurement and supply chain processes to ensure

competitiveness and operational excellence.

Sustainability has gained significant attention worldwide, including in the UAE,
where sustainability initiatives are prioritized for maintaining global competitiveness. Supply
chain sustainability, involving standard operating procedures to limit environmental impact,
is a key focus for corporations. The UAE faces unique procurement performance challenges
and risks within its oil and gas supply chain management. Traditional risk management plans
may not adequately address evolving procurement processes. The adoption of e-procurement
has gained momentum globally, offering increased efficiency, cost savings, reduced
corruption, and standardized purchasing. However, e-procurement adoption in the UAE's

public sector is still progressing slowly.

To address these challenges and complexities in procurement and supply chain
management in the UAE's oil and gas industry, this research investigates the relationship
between risk management, procurement performance, and sustainable supply chain
management. By exploring these variables and their interplay, this study contributes to the
existing knowledge and provides valuable insights for practitioners, policymakers, and

researchers in the field of procurement and supply chain managemen.

5.3 Findings concerning the research objectives

This section provides an overview of the research findings and aims to elaborate on

them further. The study developed a set of hypotheses based on a comprehensive survey of
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the literature and academic papers on the subject. In order to build a second-order
dimensional measurement model, each variable was identified. Risk management was
measured through four dimensions: Risk identification, risk analysis, risk evaluation, and
risk response. E-procurement was measured through four dimensions: e-Design, e-Sourcing,
e-Negotiation, and e-Evaluation. Sustainable supply chain was measured through four
dimensions: environmental costs, rapidity, supply costs, and adaptability. Lastly,
procurement performance was measured by two dimensions: delivery time and supply
quality. The relationships between these constructs will be explained in the following
arguments. The following sections will discuss the research objectives and the result related
to achieving the study objectives.

OBL1. To examine the effect of e-procurement practices and risk management on sus-
tainable supply chains.

According to the first hypothesis, e-procurement has a significant positive impact on
the long-term supply chain. The findings indicated a substantial association between these
two constructs (Sig. = 0.00 < 0.05; C.R. = 3.86 > 1.95; Beta = 0.466). In other words,
improved e-procurement will lead to a more sustainable supply chain. This conclusion aligns
with prior empirical findings in other industries (Chi-bani et al., 2018; Singh and Chan, 2021;
Shahin et al., 2022) and emphasizes the importance of implementing e-procurement
techniques to save costs and enhance supply chain management. Online payments provide
convenience for suppliers, leading to increased usage of e-payment tools and improved
supply chain management (Barngetuny and Kimutai, 2015). The impact of e-procurement on
supply chain performance highlights the numerous advantages it offers, making it a crucial

consideration for organizations in the current digital age (Chibani et al., 2018).
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According to the second hypothesis, risk management significantly enhances the
sustainability of a supply chain. The analysis revealed a significant relationship between
sustainable supply chains and risk management in ADNOC (Sig. = 0.00 <0.05; C.R. =3.59
> 1.95; Beta = 0.551). This suggests that improving risk management practices will
contribute to the development of a sustainable supply chain for oil and gas companies.
Previous studies in various industries have also found a positive relationship between these
two constructs (Zepeda et al., 2016; Brindley, 2017; Zhang et al., 2018; Gurtu and Johny,
2021). Risk management plays a crucial role in reducing the level of risk in the supply chain
(Birasnav and Bienstock, 2019), allowing organizations to maintain supply chain flexibility

by continuously evaluating risks and reducing vulnerabilities (Gurtu and Johny, 2021).

OB2. To determine the effect of e-procurement practices, risk management, and a sus-

tainable supply chain on procurement performance.

According to the third hypothesis, e-procurement has a significant positive influence
on procurement performance. The findings demonstrated a strong association between e-
procurement and procurement success in ADNOC (Sig. = 0.00 < 0.05; C.R. =2.77 > 1.95;
Beta = 0.403). Encouraging e-procurement adoption will lead to improved procurement
performance. Previous empirical studies have consistently found a positive relationship
between these two constructs (Quesada et al., 2010; Mugisha, 2018; Kaugu, 2019; Yuliawati
et al., 2021). Adopting e-procurement practices requires changes in buying behavior, and
many organizations have already embraced these practices to enhance procurement
performance (Kamotho, 214). Implementing e-procurement in public entities' procurement

activities enables easy access to accurate information, resulting in faster decision-making,
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cost and time savings, and increased efficiency and effectiveness of the procurement process

(Stella et al., 2019).

The fourth hypothesis suggests that risk management has a considerable beneficial
influence on procurement performance. The analysis showed a significant relationship
between risk management and procurement performance at ADNOC (Sig. = 0.00 < 0.05;
C.R.=2.75>1.95; Beta = 0.519). This implies that improved risk management will lead to
enhanced procurement performance. This finding aligns with prior empirical evidence across
different industries (Shi et al., 2011; Crema, 2015; Serpella et al., 2014; Tumuhairwe and
Ahimbisibwe, 2016; Rotich et al., 2018). Risk management is crucial in the procurement
process of companies operating in the energy sector, and it emphasizes the need for effective
risk pricing and evaluation processes (Peter et al., 2018). Effective risk management practices
positively impact procurement record compliance, ultimately leading to improved

procurement performance (Tumuhairwe and Ahimbisibwe, 2016).

According to the fifth hypothesis, a sustainable supply chain significantly influences
procurement performance. The analysis demonstrated a significant association between
ADNOC's sustainable supply chain and procurement performance (Sig. = 0.00 < 0.05; C.R.
= 2.60 > 1.95; Beta = 0.625). This means that a sustainable supply chain will enhance
procurement performance. Previous research in various industries has consistently shown a
positive relationship between these two constructs (Kepher et al., 2018; Mutua and Moronge,
2018). Procurement plays a critical role in the overall supply chain, impacting revenues,

costs, and operational efficiencies (Ross, 2016).

OB3. To evaluate the mediation effect of a sustainable supply chain on the relationship

between e-procurement practices and risk management on procurement performance.
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The sixth and seventh hypotheses propose that a sustainable supply chain mediates
the relationship between e-procurement and procurement performance, as well as between
risk management and procurement performance. Previous studies have indicated similar
findings (Muzzammil et al., 2019; Aghajanian and Shevchenko-Perepy, 2018). To test these
hypotheses, the bootstrapping technique and the Baron and Kenny approach were employed.
The analysis revealed that a sustainable supply chain partially mediates the effects of e-
procurement and risk management on procurement performance. In other words, the impact
of risk management on procurement performance is enhanced by the presence of a
sustainable supply chain. The same applies to the relationship between e-procurement and
procurement performance. Implementing risk management practices aligned with
sustainable supply chain principles, including risk identification, analysis, evaluation, and

response, can significantly improve procurement performance in Oil and Gas companies.

E-procurement is rapidly transforming how businesses plan and manage their
partnerships. Understanding the variables that influence e-procurement deployment is
crucial. Despite previous research highlighting the value of web-based e-procurement in
improving organizational performance, adoption rates remain low in many public sector
organizations. E-procurement has been recognized as a critical area where information
systems' innovations can have a significant impact on businesses (European Commission,
2006). The success of any e-procurement application depends on several variables, and while
some firms successfully deploy e-procurement systems, others fall short. The adoption of e-
procurement can contribute to cost reduction, improved product quality, meeting customer
requirements, and gaining a competitive advantage (Wisner, 2009; Mentzer et al., 2011). To
further promote the growth of e-procurement in the information economy, public sector e-

procurement activities need to be aligned with its potential benefits.
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Overall, the research findings support the positive impact of e-procurement, risk
management, and a sustainable supply chain on procurement performance. Implementing
effective e-procurement practices, managing risks, and establishing a sustainable supply
chain can lead to improved procurement performance in the oil and gas industry. These
findings are consistent with previous empirical studies in various industries and highlight the
importance of considering these factors in procurement strategies to enhance organizational

performance and competitiveness.

5.4 Contributions of the research

The research contributes to the field of procurement by addressing the limitations
identified in previous studies. It focuses on four key variables: e-procurement, risk manage-
ment, sustainable supply chain, and procurement performance. The research makes several
theoretical contributions, advancing the understanding of these concepts and their interrela-
tionships.

Firstly, the study investigates the mediation role of the sustainable supply chain be-
tween e-procurement and risk management variables with procurement performance. This
highlights the importance of considering the impact of a sustainable supply chain in enhanc-
ing procurement performance outcomes.

Secondly, the research explores the extent of the association between risk manage-
ment (and e-procurement) with the sustainable supply chain. By examining these relation-
ships, the study contributes to a deeper understanding of how risk management practices and
e-procurement initiatives influence the development of a sustainable supply chain.

Thirdly, the study examines the extent of the association between risk management

(and e-procurement) with procurement performance. This analysis provides insights into the
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impact of risk management strategies and e-procurement practices on overall procurement
performance outcomes.

Fourthly, the research investigates the extent of the association between the sustain-
able supply chain and procurement performance. By examining this relationship, the study
sheds light on the role of a sustainable supply chain in influencing procurement performance.

To test these relationships, the research formulates and tests seven hypotheses. These
hypotheses examine the correlations between e-procurement, risk management, sustainable
supply chain, and procurement performance. The results of these hypotheses provide empir-
ical evidence supporting the proposed relationships.

Theoretical contributions aside, the research also offers practical implications for in-
dustry practitioners. By proposing a framework that has not been previously investigated, the
study provides valuable insights into risk management and the procurement process. More-
over, the research examines the impact of specific e-procurement practices (e.g., E-Design,
E-Sourcing, E-Negotiation, and e-Evaluation) in the oil and gas industry, which can be val-
uable for companies in other countries and industries.

Overall, the findings of this research have the potential to be generalized beyond the
specific research context, contributing to the understanding of the mediation role of the sus-
tainable supply chain in fostering procurement performance. This broader application of the
research outcomes can benefit other industries by enhancing their understanding of the sig-

nificance of a sustainable supply chain in improving procurement performance.

5.4.1 Theoretical contribution

This research makes significant theoretical contributions to the field of procurement
and supply chain management in the oil and gas industry by validating the dimensions of e-

procurement, risk management, sustainable supply chain, and procurement performance
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through exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). By es-
tablishing the dimensions and their relationships, the study enhances our understanding of
the key factors that influence procurement effectiveness in the context of the oil and gas

industry.

First, the research validates the dimensions of e-procurement, risk management, sus-
tainable supply chain, and procurement performance. Through rigorous statistical analysis
using EFA and CFA techniques, the study provides empirical evidence for the underlying
constructs and their measurement scales. This validation strengthens the theoretical founda-
tion of these dimensions and contributes to the existing body of knowledge in procurement

and supply chain management.

Second, the study demonstrates that sustainable supply chain can act as a mediator in
the oil and gas industry. By examining the relationships between e-procurement practices,
risk management, sustainable supply chain, and procurement performance, the research es-
tablishes the mediating role of sustainable supply chain. This finding extends our understand-
ing of the mechanisms through which e-procurement practices and risk management influ-
ence procurement performance in the presence of a sustainable supply chain. It highlights
the importance of integrating sustainability practices into the supply chain management strat-

egies of oil and gas companies.

Third, the research provides statistical evidence on the validity of the proposed frame-
work, which is a newly established model for companies that rely on procurement to continue
in business. The proposed framework captures the interrelationships between e-procurement

practices, risk management, sustainable supply chain, and procurement performance in the
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oil and gas industry. By empirically testing and validating this framework, the study contrib-
utes to the development of a robust and comprehensive model that can guide procurement
and supply chain management practices in the industry. This theoretical contribution has
practical implications for companies operating in the oil and gas sector, offering them a struc-
tured framework to enhance their procurement effectiveness and overall business perfor-

mance.

Overall, this research contributes to the theoretical understanding of procurement and
supply chain management in the oil and gas industry by validating the dimensions, establish-
ing the mediating role of sustainable supply chain, and providing statistical evidence for a
newly proposed framework. These theoretical contributions enhance our knowledge of the
key factors that drive procurement performance and provide a foundation for future research
in this field. The findings of this study can inform practitioners, policymakers, and research-
ers, enabling them to make informed decisions and develop effective strategies for improving

procurement and supply chain management practices in the oil and gas industry.

5.4.2 Research methodology contribution

This research makes significant contributions to the field of procurement and supply
chain management by employing an advanced research methodology and extending the val-
idation analysis beyond traditional testing procedures. Previous studies on e-procurement
practices, risk management (RM), sustainable supply chain, and procurement performance
in the oil and gas sector have often relied on limited testing procedures such as Cronbach's
alpha coefficient and factor analysis. This research fills the gap by incorporating confirma-

tory factor analysis (CFA), thereby contributing to the management literature.
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By utilizing CFA, this study adds rigor to the validation analysis of the constructs
under investigation. CFA enables a more rigorous assessment of the measurement scales and
their interrelationships, strengthening the theoretical foundation of the study. The findings
provide valuable insights into the extent of e-procurement practices, risk management, sus-
tainable supply chain, and their impact on procurement performance. This methodological
contribution enhances the quality and robustness of the research findings and sets a bench-

mark for future studies in this field.

Moreover, the research methodology employed in this study, specifically the use of
Smart AMOS-SEM technology, contributes to the field of management research. While
AMOS-SEM has become a standard statistical analysis tool in social science studies, its
adoption in management research investigations has been limited. By utilizing the Smart
AMOS-SEM technology, this study expands the use of this advanced statistical analysis tool
in the field of procurement and supply chain management, providing a more comprehensive

and sophisticated approach to data analysis.

Additionally, this study addresses the issue of sample size in AMOS-SEM analysis.
Despite having a limited sample size, the study overcomes this challenge by employing the
parcel approach in combination with AMOS-SEM. The use of parcels allows for the aggre-
gation of related items within constructs, effectively increasing the sample size for analysis
purposes. This innovative approach demonstrates the potential for future research to utilize
the parcel methodology in AMOS-SEM investigations, particularly in studies with small
sample sizes. This contributes to the methodological repertoire of researchers and boosts

confidence in employing advanced statistical analysis techniques.
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Furthermore, this research highlights the importance of analyzing strongly connected
events. Many previous studies in the field have relied on multiple regression analysis, which
may yield incorrect findings when the variables under investigation are strongly interrelated.
By employing CFA and AMOS-SEM, this study accounts for the complex relationships be-
tween e-procurement practices, risk management, sustainable supply chain, and procurement
performance, providing more accurate and reliable results. This methodological contribution
enhances the understanding of the intricate dynamics within the procurement and supply

chain management context.

In conclusion, this research methodology contribution enhances the quality and rigor
of the study by employing CFA, Smart AMOS-SEM technology, and the parcel approach.
By extending the validation analysis and addressing the challenges of sample size, this study
provides valuable insights into the relationships between e-procurement practices, risk man-
agement, sustainable supply chain, and procurement performance. These methodological
contributions advance the field of procurement and supply chain management research and

set a foundation for future studies to build upon.

5.4.3 Practical contribution

This research offers both theoretical and practical implications that can provide val-
uable information to policy-makers and leaders of oil and gas (Oil and gas ) companies, en-
abling them to make informed decisions and adopt effective practices in the procurement
process. The practical implications of this research are substantiated by evidence from AD-
NOC, the largest Oil and Gas company in the United Arab Emirates (UAE). The comprehen-
sive constructs examined in this research, which were theoretically integrated to evaluate the

overall correlations among factors, have been practically tested and quantitatively validated.
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The findings of this research project can be utilized by managers in ADNOC to gain
a deeper understanding of the importance of e-Design, e-Sourcing, e-Negotiation, and e-
Evaluation in fostering the procurement process. These electronic procurement practices can
streamline and optimize the procurement process, leading to increased efficiency and effec-
tiveness in sourcing and acquiring goods and services. By adopting these practices, Oil and
Gas companies can enhance their procurement capabilities and improve overall operational
performance.

Furthermore, this research provides evidence that elements of a sustainable supply
chain, such as environmental costs, rapidity, supply costs, and adaptability, strongly influ-
ence delivery time and supply quality during the procurement of goods. The leaders of Qil
and Gas companies can benefit from this evidence, as it highlights the importance of devel-
oping and maintaining a sustainable supply chain. Embracing a sustainable supply chain ap-
proach brings several advantages, including a reduction in environmental impact, continuous
supply chain development, improved firm alliances, and the creation of win-win business
opportunities that support a positive workplace culture.

Implementing a sustainable supply chain also enables Oil and Gas companies to
strengthen their corporate social responsibility (CSR) initiatives, enhance their reputation,
and develop more effective supply chain risk mitigation strategies. By integrating sustaina-
bility into their supply chain strategies, companies can make their operations more efficient
and resilient while aligning with environmental and social goals. As sustainable supply chain
initiatives expand, more businesses are likely to adopt a circular supply chain approach, fur-

ther enhancing the environmental and social sustainability of the procurement process.
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In summary, the practical implications of this research extend beyond theoretical in-
sights by providing actionable guidance to policy-makers and leaders in Oil and Gas compa-
nies. By adopting electronic procurement practices and developing a sustainable supply
chain, companies can improve their procurement processes, optimize operational perfor-
mance, reduce environmental impact, enhance their reputation, and contribute to a more sus-
tainable and responsible business ecosystem. These practical contributions have the potential
to drive positive change within the Oil and Gas industry and influence decision-making at

both strategic and operational levels.

5.5 Limitations of the research

Like any scientific research, this study is not without its limitations. It is important to
recognize and consider these limitations when interpreting the results or drawing implica-
tions from them. The limitations can be attributed to various aspects of the research design,
sampling, methodology, data collection instruments, analysis, and participant responses. The
following are the limitations of this research that should be taken into account:

Limited Generalizability: This study focuses specifically on e-procurement practices,
risk management procedures, sustainable supplier chains, and procurement performance is-
sues within the ADNOC oil and gas industry. Consequently, the conclusions and findings
derived from this research cannot be readily generalized to other industries or organizations
beyond the specific sample of the oil and gas sector and its stakeholders. Each industry has
its own unique characteristics, operational dynamics, and contextual factors that may influ-
ence the relationships between variables. Therefore, caution should be exercised when ap-
plying the findings to different industries or sectors. Future research endeavors should in-
clude a broader range of industries and organizations to enhance the generalizability of the

research outcomes.
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Constraints of Time and Scope: Conducting research on a larger scale, encompassing
a wider range of organizations in the UAE or covering the entire country, poses significant
time constraints and logistical challenges. As a result, this study was confined to a specific
sample within the oil and gas industry. While efforts were made to ensure the representative-
ness of the sample, there may still be variations across organizations within the industry. To
enhance the external validity and applicability of the research findings, it is recommended
that future studies replicate the methodology in different countries and sectors, allowing for
a more comprehensive understanding of the research topic.

Methodological Constraints: This research employed a quantitative research design
and utilized statistical tools such as SPSS and smart-PLS for data analysis. While these tools
are widely used and offer valuable insights, they may have inherent limitations that could
impact the findings. For example, the use of specific statistical techniques may influence the
interpretation of the relationships between variables. In order to gain a more comprehensive
understanding, future research could consider employing additional analytical techniques or
combining different methods, such as qualitative approaches or other advanced statistical
models.

Industry-Specific Focus: The research was focused on a single industry, namely the
oil and gas sector. Consequently, the findings may be influenced by the specific characteris-
tics and dynamics of this industry. Different industries may have distinct procurement prac-
tices, risk management strategies, and sustainability considerations. Therefore, caution
should be exercised when applying the research framework and findings to other industries.
Future research should aim to include a broader range of industries and sectors, allowing for
a comparative analysis and understanding of how the relationships between variables vary

across different business settings.
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By acknowledging these limitations, future research endeavors can build upon the
existing knowledge and address these gaps. Overcoming these limitations will contribute to
the development of more robust and comprehensive frameworks that can be applied across
industries and contexts. Furthermore, it will lead to a deeper understanding of the complexi-
ties surrounding e-procurement, risk management, sustainable supply chains, and procure-
ment performance, facilitating the implementation of effective practices in diverse organiza-

tional settings.

5.6 Research recommendations

The following recommendations are proposed according to the empirical findings and

outcome of this research project.

Firstly, it is crucial for ADNOC to regularly conduct yearly surveys to ensure that its
business divisions consider and recognize the most significant current and emerging hazards.
While the organization already has internal and external quality standards in place to address
quality risks that could result in failure and impair production, ADNOC should also monitor
potential regulatory risks to prevent future work failures. The management of technical and
operational risks within the company should be based on the diversity of these risks and
employ quantitative risk analysis. Furthermore, it is important to prioritize risks when eval-
uating them and decide which risks to retain and which to transfer to others. Finally, there is
a need for a more effective risk response. ADNOC should clearly define its goals and prior-
itize risk assessment in order to determine which risks to retain and which to transfer to
others. The company already has efficient and effective internal controls in place to eliminate
or minimize risks. However, it should implement appropriate controls to modify the risk,

avoid the risk, transfer the risk, and finance the risk.
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Secondly, it is highly recommended that ADNOC continue to utilize an electronic
system for gathering information during the procurement request stage, where each depart-
ment shares the same network platform for purchasing requests. Additionally, the company
should continue to rely on these systems for selecting the most suitable suppliers and gath-
ering demand proposals regarding procurement information and suppliers. E-Negotiation
should be the primary tool for negotiating with suppliers, as it enables ADNOC to negotiate
supply prices and goods' quality through the internet. Furthermore, the results indicate that
e-Evaluation is an effective way to verify the appropriate supply of materials and goods.
ADNOC already maintains a procurement database and utilizes it in the purchasing process.
However, it is recommended to further assess the delivery time and changes in supply prices

through information systems.

Thirdly, ADNOC has made significant progress in the supply chain process, such as
cost savings in operating expenses and equipment maintenance. However, the company
needs to exercise caution when purchasing environmentally friendly materials and focus on
minimizing waste disposal costs. Additionally, ADNOC should prioritize reducing defective
and wasteful goods. Shortening the time between the decision to purchase goods and their
delivery is crucial for achieving on-time delivery. One suggestion is to evaluate suppliers
based on availability and delivery speed, quality compliance, the number of orders not deliv-
ered according to schedule, and adherence to quality standards such as environmental sus-
tainability, health and safety, and suppliers' carbon footprint. Finally, the company should

address any complaints related to environmental standards.

Procurement performance plays a vital role in an organization's success as it contrib-
utes to the competitive acquisition of high-quality goods, giving the organization's products
or services a competitive edge in the market. However, poor procurement performance has
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led to financial losses in both the private and public sectors, including the delivery of subpar
work materials, loss of value for money, and inflated prices. It has also contributed to de-

creased profitability in the private sector.

Procurement departments face pressure to reduce costs while maintaining timeliness
and quality. Inconsistent procurement policies can lead to project cancellations, cost over-
runs, delays, employee dissatisfaction, and legal disputes. Therefore, procurement policies
must align with the needs of the organization. Once policies are established, selecting the
appropriate electronic tendering tools and techniques through careful analysis can help ad-
dress procurement challenges. In recent years, public and private sector organizations have
faced increased scrutiny to improve their procurement practices. Inconsistent procurement
policies have resulted in project cancellations, cost overruns, delays, employee dissatisfac-
tion, and litigation. Stakeholders, shareholders, and the general public now demand greater

accountability from organizations.

An analysis of the impact of e-procurement on the performance of procurement func-
tions in Kenyan county governments revealed a positive relationship between e-procurement
and the performance of supply chain functions. The study recommends that the government
develop policies on the adoption of e-procurement practices and provide critical resources
and leadership for their implementation. Implementing an Electronic Purchase Order Requi-
sition system alongside an Accounts Payable automation solution can enhance internal con-
trol over expenses, payables, disbursements, and suppliers. Shifting to electronic processes
allows for a more efficient payment process by eliminating many of the manual tasks asso-
ciated with purchase order requisitions. PO Requisition technology enables the generation of

purchase orders and routes them online for approval using Smart Routing technology.
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With an e-procurement system, buyers can easily track the prices and specifications
of products purchased from suppliers, and they can submit orders to suppliers using elec-
tronic forms. A robust e-procurement system enables a firm to manage interactions with crit-
ical suppliers, utilize built-in monitoring tools to control costs and ensure maximum supplier
performance, and maintain communication with potential suppliers throughout the business
process. The system allows managers to verify pricing and leverage previous agreements to

ensure that each new price quote is more competitive than the last.

Future research in this domain should consider expanding the scope to other coun-
tries, providing a broader perspective on the issue. Comparative studies between the oil and
gas industries in different regions, such as Asia and Europe, could uncover valuable insights
into procurement practices. Additionally, it would be beneficial to explore the inclusion of
other potential moderators to enhance the existing model. Incorporating qualitative or mixed
methods in future research could offer a more comprehensive understanding of the topic and
enrich the results. Furthermore, utilizing secondary data alongside primary data would allow
for a more thorough evaluation of ADNOC's efficiency and procurement practices. The hope
Is that this research will inspire and stimulate further studies in similar domains, as there is a
clear need for more research in this field. Ultimately, the aim is for this research to contribute
not only to the oil and gas industry in developing countries but also to the global understand-

ing of procurement practices in both developed and developing nations.

5.7 Conclusions

In conclusion, this research has examined the relationship between e-procurement
practices, risk management, sustainable supply chain, and procurement performance in the

oil and gas industry in the UAE. By investigating these variables, the study aimed to fill the
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existing knowledge gap and provide valuable insights for practitioners, policymakers, and
researchers in the field of procurement and supply chain management. The findings of this
research have significant implications for the UAE's oil and gas industry, particularly for
organizations like ADNOC. Economically, the research contributes to improving the effi-
ciency and effectiveness of procurement processes, leading to increased government reve-
nue, job creation, and poverty reduction. From a knowledge perspective, the study expands
the understanding of the interplay between e-procurement, risk management, sustainable
supply chain, and procurement performance. The findings offer practical implications for
enhancing risk management practices, optimizing procurement strategies, and promoting the
adoption of digital solutions and technologies. The research also emphasizes the importance
of sustainable supply chain management and the potential role it plays as a mediator between
e-procurement practices, risk management, and procurement performance. Ultimately, this
research contributes to industry improvements, technological advancements, and economic
growth within the UAE's oil and gas sector, providing a foundation for future strategic deci-

sion-making and operational optimization.

This research conducted an extensive literature review and discovered empirical evi-
dence that supports the hypotheses developed from both the literature and theoretical review.
The relationships among the variables under investigation were evaluated and analyzed based
on the outcomes of previous quantitative studies. The review of the literature revealed that
risk management and e-procurement have direct impacts on procurement performance. Ad-
ditionally, the data analysis uncovered a significant finding indicating that risk management
and e-procurement indirectly influence procurement performance through the mediation of
a sustainable supply chain. Furthermore, the research is grounded in the Balanced Scorecard

(BSC) paradigm, which elucidates how risk management affects the delivery time and supply
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quality of the procurement process in terms of cost and quality. Consequently, oil and gas
companies should prioritize risk identification, analysis, evaluation, and response to ensure
a sustainable supply chain and overcome potential hurdles in the procurement process. The
research findings also highlight the role of e-procurement in procurement performance.
While the concept of end-to-end e-procurement is popular, industry experts and academics
suggest that achieving this ideal model is uncommon, and e-procurement implementations
usually involve a combination of different models. Ultimately, this research contributes to
the existing body of knowledge on e-procurement by shedding light on the mediating role of

the sustainable supply chain in procurement performance.
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APPENDICES

Appendix A

List of Arbitrators

Name Specialization position Country
. - Associate Prof. in
Dr.Adel Widan Statistics (QASSIM) KSA
Dr. Nurul Emran IT Dr in (UTeM) Malaysia
Dr. Mohd Fazli Mohd Sam Risk management Drin (UTeM) Malaysia
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Appendix B

Survey form

SURVEY

An invitation to participant in a survey on

THE EFFECTS OF E-PROCUREMENT PRACTICES AND RISK MANAGEMENT ON
PROCUREMENT PERFORMANCE THROUGH SUSTAINABLE SUPPLY CHAIN

Dear Valued Respondent,

This letter is an introduction to the main reason as to why your participation in this
questionnaire is required. 1 am a PHD student in UTeM university in Malaysia. My
research is mainly intended to examine the relationships between E-procurement
practices, sustainable supply chain, risk management, procurement performance in

ADNOC company and its branches.

| would be very grateful if you could spare a few minutes of your valuable time to
complete this questionnaire. The result of this research is largely dependent on the
accuracy of answers to the questions associated with the variables of this research.
Please be assured that any information provided in this questionnaire will be strictly
confidential and used for research purposes only.

Thank you very much for your precious time and cooperation.

Ahmed Jumaa Alqubaisi
PhD (UteM)

PART A
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DEMOGRAPHIC BACKGROUND

Q1: What is your gender?

] Male
(1 Female

Q2: What is your age?

20-29 years
30-39 years
40-49 years
50-59 years
Older than 60 years

O 0O0god

Q3: What is your current research level?

(] Bachelor
1 Master
1 Ph.D.

Q4: What is your experience in work?

] 1-5years

5-10 years

10-15 years

More than 15 years

I I

Q5: Major area of operation?

Exploration and production

Marine and subsea service

Energy consultancies

Transportation and logistics for allied energy services
Well and drilling services

Refining of oil and gas

Distribution of oil and gas

Marketing of oil and gas

Others

N Y A Oy O

PART 2
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RESEARCH VARIABLES

In the following sections please circle the appropriate number which represents

your best opinion about the following variables:

1. Risk management (Section A)
2. Sustainable supply chain (Section B)
3. Procurement performance (Section C)

4. E-Procurement practices (Section E)

Your answers should be one of the following selections:

Strongly Disagree
Disagree
Neutral

Agree

a > W N e

Strongly Agree

Please tick the box that matches each statement according to your opinion. If you

are unsure about some answers, please give your best estimate.

e Section A () _Strongly
Disagree
RISK MANAGEMENT (2) Disagree
(3) Neutral
(4) Agree
(5) Strongly Agree
A Risk Identification 112 |3 |45
1 | The company conducts regular surveys every year and brief polls
of the risk champion framework to ensure that business
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departments think through and identify the most important
existing and emerging risks

2 | The company identifies risks to the achievement of its objectives

3 | The company has an internal and external quality standard in place
to address the quality risk that may lead to failure and hamper
productivity

4 | The company has a precise centralization of operational-risk
management that allows to identify and define standards of good
practice and roll them out the company

5 | The company monitors regulatory risk to prevent failure in the
work in the future

B Risk Analysis

6 | The company analyzes risks as a basis for determining how the
risks should be managed

7 | The company’s technical and operational risks are controlled and
managed based on the diversity of these risks

8 | The company’s management of regulatory risks is handled by a
specialized department that operates in close contact with the
management board

9 | The company conducts risk analysis on regular bases

10 | The company rely on quantitative risk analysis

C Risk Assessment

11 | The company considers the potential for fraud in assessing risks
to the achievement of objectives

12 | The company identifies risk of changes that could significantly
impact productivity and performance

13 | The company assesses risks according to priority

14 | The company assesses how much risk can handle, and decide
which risks to retain and which to transfer to others

15 | The company specifies objectives with sufficient clarity to enable
the assessment of risks associated with each objective

D | Risk Response

16 | The company’s effective procedures when treating risks empower

people to decide within their respective areas of responsibility
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17 | The company’s effective procedures when treating risks empower
people to decide within their respective areas of responsibility
18 | The company has efficient and effective internal controls to
eliminate or reduce any kinds of risks
19 | The company selects and implements appropriate control
measures to modify the risk, risk avoidance, risk transfer, and risk
financing
20 | The company’s risk management system tracks the value at risk
arising from risk exposure to ensure that these remained below the
respective limits
No.
Section B ) Sty
Disagree
(2) Disagree
SUSTAINABLE SUPPLY CHAIN
(3) Neutral
(4) Agree
(5) Strongly Agree
A Environmental Costs 112 |3 |4 15
The company achieved the following:
1 | Savings in operating costs
2 | Savings in maintenance costs of equipment and plant facilities
3 | Purchase environmentally friendly materials
4 | Minimizing waste disposal costs
5 | Reduce defective and waste goods
B Rapidity
6 | Short period to deliver order to customers
7 | The period between the decision to purchase goods and the time
of delivery is short
8 | On-time delivery of goods
9 | The period for returning back orders is short
10 | The company evaluate suppliers based on availability and speed

of delivery
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Supply Quality

11 | Product warranty is available (relating to defect returns, planned
maintenance, and excess stock)
12 | The company evaluates suppliers in terms of quality

13

The company reduce the number of orders not delivered according
to schedule

14

The company deal with supplied based on quality standards (e.g.
environmental sustainability, health and safety, suppliers' carbon
footprint)

15

The company limited the deal with suppliers who have certificates
of product quality.

D | Adaptability
16 | The company has the ability to change delivery schedule plan
17 | The company has the ability to change unplanned orders without
penalty fees
18 | The company has ability to change the level of output of the
resulting product
19 | The company has significantly reduce the frequency of complaints
and environmental accidents
20 | The company has significantly comply the complaints related to
environmental standards
No.
Section C L) SirEly
Disagree
(2) Disagree
PROCUREMENT PERFORMANCE [3]
(3) Neutral
The company assess the following practices; (4) Agree
(5) Strongly Agree
1 | Procurement’s contribution to company performance
2 | Effectiveness of the procurement activities (e.g. negotiations,
processing of orders)
3 | Quality of purchases
4 | Response time to user demand
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5 | Supplier lead times
6 | Compliance to company’s procurement guidelines
7 | Contribution of procurement to corporate competitiveness
8 | Supplier relations
9 | Procurement reduces administration cost
10 | Contribution of procurement department towards the university’s
social responsibility
No.
Section D ) Sl
Disagree
(2) Disagree
e-PROCUREMENT PRACTICES
(3) Neutral
(4) Agree
(5) Strongly Agree
A E-Design 112 |3 |4 15
1 | Our company uses an electronic system to gather information at
the procurement request stage
2 | Each department within the organization shares the same network
platform for purchasing requests
3 | Each department within the company requests purchases from one
specific department unit
4 | The design of the purchase requirement or the standardized
purchasing norm between the organization and the supplier will be
communicated or negotiated via the internet
5 | Our company designs the format of marketing demands using the
information system
B e-Sourcing
6 | Our company selects the most appropriate supplier through the
information system
7 | Our company gathers the demand proposals about procurement

information or related information through the information system
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8 | Our company releases the company requirements or rules via the
information system

9 | Our company notifies the supplier on the arrival of an authorized
procurement contract via the information system

10 | Our company selects the most appropriate supplier through the
information system

C | e-Negotiation

11 | Our company negotiates with the supplier through the internet

12 | Our company confirms the procedures concerning daily purchases
with the supplier through the internet

13 | Our company negotiates the general procedures for purchasing
with the supplier through the internet

14 | Our company negotiate supplies prices through the internet

15 | Our company compare supplies prices through the internet

D | e-Evaluation

16 | Our company documents past purchasing information in an
electronic form

17 | Our company sets up a database about procurement and utilizes it
in the purchasing process

18 | Our company evaluates the performance of suppliers from past
purchasing information in the information system

19 | Our company assess the delivery time through using information
systems

20 | Our company assess the change of supplies prices through

information systems

Thank you very much for the cooperation
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Appendix C

Factor Analysis

EFA OF RISK MANAGEEMNT

Communalities

Initial Extraction
Identification_1 1.000 .618
Identification_2 1.000 434
Identification_3 1.000 .657
Identification_4 1.000 .736
Identification_5 1.000 .672
Analysis_1 1.000 .632
Analysis_2 1.000 .644
Analysis_3 1.000 .525
Analysis_4 1.000 .563
Analysis_5 1.000 723
Evaluations_1 1.000 .671
Evaluations_2 1.000 .505
Evaluations_3 1.000 725
Evaluations_4 1.000 .631
Evaluations_5 1.000 .793
Response_1 1.000 .530
Response_2 1.000 .689
Response_3 1.000 .595
Response_4 1.000 .651
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Response_5

| 1.000

.602 |

Extraction Method: Principal Component Analysis.

Total Variance Explained

Initial Eigenvalues

Extraction Sums of

Squared Loadings

Rotation Sums of

Squared Loadings

% of % of % of

Compone Varian | Cumul Varian | Cumul Varian | Cumul
nt Total ce ative % | Total ce ative % | Total ce ative %
1 5.34 3.30

8 26.741| 26.741|5.348| 26.741| 26.741 . 16.535| 16.535
2 2.76 3.11

) 13.808 | 40.550(2.762 | 13.808| 40.550 . 15,576 | 32.111
3 2.41 3.10

4 12.068 | 52.617(2.414| 12.068| 52.617 1 15.506 | 47.618
4 2.07 3.07

4 10.370| 62.988(2.074| 10.370| 62.988 4 15.370| 62.988
5 .787| 3.935| 66.922
6 .751| 3.753| 70.675
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7 677 3.385( 74.060
8 593 | 2.966 | 77.026
9 512| 2.561( 79.587
10 506 2.530( 82.116
11 476 2.379| 84.495
12 462| 2.311( 86.806
13 440 2.198( 89.004
14 386 1.932( 90.936
15 360 1.798( 92.733
16 .338| 1.688| 94.422
17 .328| 1.640( 96.062
18 287 1.435( 97.497
19 271| 1.355( 98.852
20 .230| 1.148 100'03

Extraction Method: Principal Component Analysis.
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Scree Plot
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Component Number
Rotated Component Matrix2
Component
1 2 3 4
Evaluations_5 .878
Evaluations_3 .826
Evaluations_1 .801
Evaluations_4 778
Evaluations_2 673
Identification_4 .839
Identification_5 .816
Identification_3 .800
Identification_1 777
Identification_2 .625
Response_2 .818
Response_4 .801
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Response_5 761
Response_3 751
Response_1 .709
Analysis_5 .832
Analysis_1 .787
Analysis_2 .780
Analysis_4 .716
Analysis_3 .694
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 5 iterations.
EFA OF E-PROCUREMENT
Communalities
Initial Extraction

Design_1 1.000 591

Design_2 1.000 .594

Design_3 1.000 .647

Design_4 1.000 .716

Design_5 1.000 .540

Sourcing_1 1.000 .584

Sourcing_2 1.000 .681

Sourcing_3 1.000 .746

Sourcing_4 1.000 .678

Sourcing_5 1.000 .601

Negotiation_1 1.000 .601
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Negotiation_2
Negotiation_3
Negotiation_4
Negotiation_5
Evaluation_1
Evaluation_2
Evaluation_3
Evaluation_4

Evaluation_5

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

.668

.666

.520

597

.661

.611

.616

.610

.565

Extraction Method: Principal Component Analysis.

Total Variance Explained

Comp

onent

Initial Eigenvalues

Extraction Sums of

Squared Loadings

Rotation Sums of

Squared Loadings

Tota

% of
Varianc

e

Cumula

tive %

Total

% of
Varianc

e

Cumula

tive %

Total

% of
Varianc

e

Cumul

ative %
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Eigenvalue

1 6.29
4
2 2.49
9
3 2.05
1
4 1.64
8

Extraction Method: Principal Component Analysis.

31.471

12.494

10.255

8.241

31.471

43.965

54.220

62.461

6.294

2.499

2.051

1.648

Scr

31.471

12.494

10.255

8.241

ee Plot

31.471

43.965

54.220

62.461

3.21

3.12

3.08

3.06

16.074

15.626

15.429

15.332

16.074

31.700

47.129

62.461

2]

T T
g 9

T T
10 1"

T T T T T T T T I
12 13 14 15 16 17 18 18 20

Component Number
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Rotated Component Matrix?

Component

Sourcing_3 .816
Sourcing_4 .766
Sourcing_2 .764
Sourcing_5 .745
Sourcing_1 712
Evaluation_1 .788
Evaluation_3 .769
Evaluation_2 754
Evaluation_4 725
Evaluation_5 725

Negotiation_
2

.809

Negotiation_
3

791

Negotiation_
1

.759

Negotiation_
5

747

Negotiation_
4

.678

Design_4 .835
Design_3 a77
Design_2 .730
Design_1 .716

Design_5 .698
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Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 5 iterations.

EFA OF SUSTAINABLE SUPPLY CHAIN

Communalities

273

Initial Extraction
Environment_Cost_1 1.000 .647
Environment_Cost_2 1.000 713
Environment_Cost_3 1.000 .650
Environment_Cost_4 1.000 .643
Environment_Cost_5 1.000 .654
Rapidity 1 1.000 677
Rapidity 2 1.000 661
Rapidity 3 1.000 724
Rapidity 4 1.000 698
Rapidity 5 1.000 688




Suplpy_Cost_1
Suplpy_Cost_2
Suplpy_Cost_3
Suplpy_Cost_4
Suplpy_Cost_5
Adapt_1
Adapt_2
Adapt_3
Adapt_4

Adapt_5

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

.681

770

466

.503

.723

.604

713

531

.611

742

Extraction Method: Principal Component Analysis.

Total Variance Explained

274




Extraction Sums of Squared

Rotation Sums of Squared

Initial Eigenvalues Loadings Loadings

Compon % of Cumulativ % of Cumulativ % of Cumulativ
ent Total | Variance e % Total Variance e % Total | Variance e%

1 5.699 28.497 28.497| 5.699 28.497 28.497 | 3.468 17.342 17.342
2 3.007 15.035 43.532( 3.007 15.035 43.532( 3.367 16.836 34.178
3 2.460 12.302 55.834| 2.460 12.302 55.834 3.195 15.975 50.153
4 1.932 9.661 65.494 1.932 9.661 65.494| 3.068 15.341 65.494
5 .796 3.978 69.472

6 .642 3.212 72.684

7 541 2.707 75.391

8 .526 2.629 78.020

9 484 2.419 80.439

10 465 2.325 82.763

11 .450 2.248 85.011

12 431 2.155 87.166

13 412 2.059 89.225

14 374 1.871 91.096

15 .365 1.823 92.919

16 331 1.654 94.573

17 324 1.620 96.193

18 .288 1.441 97.634

19 .245 1.225 98.859

20 .228 1.141 100.000

Extraction Method: Principal Component Analysis.
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Scree Plot
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Component Number
Rotated Component Matrix?
Component
1 2 3 4
Rapidity_3 .846
Rapidity_4 .833
Rapidity_5 .816
Rapidity_1 .804
Rapidity_2 792
Environment_Cost_2 .828
Environment_Cost_5 .799
Environment_Cost_4 .781
Environment_Cost_3 778
Environment_Cost_1 775
Adapt_5 .829
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Adapt_2 .824

Adapt_4 .756
Adapt_1 741
Adapt_3 .719

Suplpy_Cost_2
Suplpy_Cost_5
Suplpy_Cost_1
Suplpy_Cost_3

Suplpy_Cost_4

.871

.829

.807

.632

.626

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 5 iterations.

EFA OF PROCUREMENT PERFORMANCE

Communalities

Initial Extraction
Delivery_times_1 1.000 482
Delivery_times_2 1.000 721
Delivery_times_3 1.000 .661
Delivery_times_4 1.000 617
Delivery_times_5X 1.000 .200
Supply_Quality_1 1.000 .758
Supply_Quality 2 1.000 .682
Supply_Quality_3 1.000 .709
Supply_Quality_4 1.000 .605
Supply_Quality_5X 1.000 113
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Extraction Method: Principal Component Analysis.

Total Variance Explained

Extraction Sums of Squared

Rotation Sums of Squared

Initial Eigenvalues Loadings Loadings

Compon % of Cumulativ % of Cumulativ % of Cumulativ
ent Total | Variance e % Total Variance e % Total Variance e %

1 3.633 36.334 36.334 3.633 36.334 36.334( 2.994 29.942 29.942
2 1.915 19.153 55.487 1.915 19.153 55.487| 2.555 25.545 55.487
3 .962 9.620 65.107

4 .847 8.474 73.580

5 .621 6.211 79.791

6 .525 5.247 85.039

7 457 4.574 89.613

8 423 4.233 93.845

9 .336 3.358 97.203

10 .280 2.797 100.000

Extraction Method: Principal Component Analysis.
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Eigenvalue

Scree Plot

T T T T T T T T T T
1 2 3 4 ) ] 7 g 9 10

Component Number

Rotated Component Matrix?

Component
1 2

Supply_Quality_1 .863
Supply_Quality_3 .831
Supply_Quality_2 .824
Supply_Quality_4 776
Delivery_times_5X

Supply_Quality_5X

Delivery_times_2 .840
Delivery_times_3 .809
Delivery_times_4 .764
Delivery_times_1 .687

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.
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