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ABSTRACT

ALMOHANNADI, ISSA, M., Master: January: 2024, Master of Science in
Engineering Management

Title: Toward a Resilient Organization: Lessons Learned from Oil and Gas Sector

Supervisor of Dissertation: Dr. Khalid Kamal Naji.

Organizational resilience indicates the capacity of an organization or system to
return to its steady condition or exceed it after experiencing a disruptive event that
disturbs its steady condition. The Oil and Gas sector in Qatar has shown remarkable
resilience during the COVID-19 pandemic due to its preparedness and readiness to deal
with such a disruptive event. As a lesson learned from the recent COVID-19 pandemic,
local governmental institutions need to support national preparedness and resilience to
handle emergencies and unpredictable crises learning from the successful model of the
Oil and Gas sector in Qatar. This study presents the key Resilience Engineering Factors
(REFs) that result in organizational resilience based on the six Resilience Engineering
indexes adopted from (Costella, Saurin, & Guimaraes, 2009); (Wreathall, 2006)&
(Hollnagel & Woods, 2005 ) which include top management commitment, speaking-up
culture, learning, awareness, being prepared, and flexibility. The study evaluated the
performance of these REFs through the means of a 5-point Likert Scale survey
questionnaire based on the relevancy of resilience groups. The results show that the 10
most critical REFs were: ensuring the ‘Availability of local Expertise and R&D
Capabilities’ and providing essential tools such as sound ‘Organization Governance’,

‘Information Technology System’ and ‘Effective Sparing Philosophy’ are some of the

il



key factors for building organizational resilience. In addition, adopting a ‘Risk
Management System’ and building a ‘Crisis Response Team’ capable of identifying
‘Crisis Risks’ with defined ‘Roles and Responsibilities During Crisis’ are part of
resilience management. Finally, developing a ‘Healthy Working Culture’ where issues
and concerns can be captured and reported as ‘Lessons Learned Best Practices’ without
the fear of being punished set the ground for developing organizational resilience. This
study is the first study that attempts to assess organizational resilience in the Oil and
Gas sector in Qatar and the results can be integrated into different organizations’
strategies to improve efforts to enhance governance of national response to

disturbances.

Keywords: Resilience, Resilience Engineering Factors, Organizational Resilience,

Performance Index, Oil and Gas, State of Qatar, Resilience Models.
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CHAPTER 1 : INTRODUCTION

1.1 OVERVIEW

The state of Qatar ranks as the world’s 5th (nominal, 2022) highest Gross
Domestic Product (GDP) per capita of $106,004 and with a GDP based on purchasing
power parity (PPP) at $316 billion (nominal, 2022) it has the 56th (nominal, 2022)
highest GDP (World Economics, 2023) in the world. Oil and natural gas are the
mainstream of Qatar's economy and account for more than 70% of total government
revenues, it accounts for more than 60% of GDP, and roughly 85% of export earnings.
The State of Qatar is one of the major LNG producers in the world, with a total
production capacity of more than 75 million Tons/Annan and this is expected to
increase by 43%, reaching 110 million Tons/Annan by 2025 (Union, 2022); (Al-
Haidous, Govindan, Elomri, & Al-Ansari, 2022). This makes the Oil and Gas sector
the most important sector in Qatar and therefore it is vital to ensure the reliability of its
performance and to protect it from future crises by developing its resilience capacity.
Qatar has gone through major challenges in recent years such as the June 2017
blockade by some of the neighboring countries, mainly Saudi Arabia, United Arab
Emirates, and Bahrain plus Egypt, and the global pandemic of COVID 19. The
blockade and global pandemic had significant economic consequences for the country.
However, the country quickly implemented strategic measures to mitigate the impact
of the blockade. The Oil and Gas sector has shown a remarkable capacity for resilience
during these crises due to its preparedness and readiness to deal with such a disruptive
event.

Recently the term resilience has gained a lot of attention globally, especially
after the recent COVID-19 pandemic and other natural disasters. People have realized

the importance of developing organizational resilience that are capable of absorbing



disruption and returning to its stable state (Bento, Garotti, & Mercado, 2021).

The scope of the study focuses on understanding what made the Oil and Gas
sector in Qatar able to absorb and recover from these events and how other sectors can
increase their resilience by learning from the Oil and Gas sector’s experience. So, what
does resilience mean? Resilience originates from the Latin word meaning “bouncing
back”, and has been used in modern times to refer to the capacity of an organization or
system to bounce back to its steady state conditions after going through a disruptive
event that disturbs its normal conditions (Hosseini, Barker, & Ramirez-Marquez, 2016).
The American Society of Mechanical Engineers (2009) defines resilience as being: “the
ability of a system to control internal and external disruptions with the aim of
continuing its operation” (American Society of Mechanical Engineers (ASME) , 2009).
Similarly the definition used by Wreathall, resilience is “the ability of an organization
(system) to keep or recover quickly to a stable state, allowing it to continue operations
during and after a major mishap or in the presence of continuous significant stresses”
(Wreathall, 2006) and focuses on the ability of the organization to deal with disruptive

events which is believed to be developed by Resilience Engineering Factors (REFs).

The term Resilience Engineering (RE) is related to the safe approach (Azadeh,
Asadzadeh, & Tanhaeean, 2017) for systems and organizations to adopt to allow them
to deal with complicated and unpredictable working conditions. “RE acknowledges the
inability to specify all possible threats and responses and instead, it provides methods
and tools to manage safety and productivity” (Nemeth & Cook, 2014). Wreathall stated
that “If resilience is to ensure the organization keeps (or recovers to) a safe stable state,
there are several processes that must go on to accomplish this goal” (Wreathall, 2006).

This study will present the key Resilience Engineering Factors (REFs) that makes an



organization resilience based on the learnings from the Oil and Gas Sector in Qatar.

1.2 STATEMENT OF THE PROBLEM

As a lesson learned from the recent COVID-19 pandemic which has forced
companies to rethink innovatively on the way to operate the Oil and Gas industry
efficiently and ensure resilience, local governmental institutions need to increase the
capacity of their systems to absorb and return to a stable state after experiencing
disruptive events. There is a need to integrate different institutions’ strategies to
improve efforts to enhance governance of a national response as part of national
preparedness and readiness to handle emergencies and unpredictable events. Our
approach in this study focuses on extracting lessons from the building of the capacity

of the Oil and Gas sector in Qatar and how these can be applied to other entities.

1.3 OBJECTIVES

The main objective of this research is to understand what made the Oil and Gas
organizations in Qatar resilient organizations by identifying the most important REFs.
To do so, this will require the evaluation of the resilience attributes in these
organizations and the extraction of these findings which can be used as a roadmap to
organizational resilience for others. The research will also aim to provide fundamental
REFs which may lead in the future to developing an organizational resilience
framework to be used in any strategy for developing or improving resilience in other

sectors.

1.4  RESEARCH QUESTIONS
The research will attempt to answer the main question of How can we improve
organizational resilience by applying the learnings from the Oil and Gas sector in

Qatar? In other words, the research will provide the most important REFs, or rather,



themes which made the Oil and Gas sector in Qatar resilient. These Resilience
Engineering Factors (REFs) can then be applied in other sectors to help them improve
their organizational resilience. To do so, the research will attempt to answer the
following questions:

1. What are the components or factors that make organizational resilience?

2. What are the most important resilience factors for the Oil and Gas sector in Qatar?

1.5 METHODOLOGY

The steps followed in this study are summarized below:

e Review relevant literatures to identify and draft a list of Resilience Engineering
components/elements, named in this study as resilience groups (RG).

e Develop REFs derived from the identified RGs.

e Assess REFs from different types of questionnaires.

e Gather the survey results by means of a 5-point Likert Scale survey questionnaire
based on the relevancy of REFs.

e Data Analysis was done based on various statistical analyses methods such as:
Relative Importance Index (RII), Spearman’s Rank Correlation, .
e Results of these analyses were discussed and analyzed.
e Final recommendations and conclusions were made.
Thesis Organization

This study is organized into the following five (5) chapters:

Chapter 1: includes the introduction and background to the study, problem
statement, objectives, research questions, methodology and the thesis organization.

Chapter 2: includes a general overview of the oil & gas industry, definitions of
resilience and resilience engineering, the literature review of earlier work on this subject
and previous framework, and the proposed frame of work for a resilience model in the

Oil and Gas sector.



Chapter 3: includes the study methodology, data collection methods, survey
design and target sample.

Chapter 4: includes data collection, data screening method, participants’
characteristics, intergroup comparisons, implementation of the Relative Importance
Indicators for the proposed REFs and RGs. It contains the development of a resilience
performance indicator (RPI) and a discussion of the results in terms of REFs and its
related RGs.

Chapter 5: includes discussion on the findings, recommendations, and
conclusions. It also includes recommendations for future research into the area of

resilience management.



CHAPTER 2 : LITERATURE REVIEW AND PROPOSED MODEL

2.1 INTRODUCTION

This chapter provides a background to resilience, Resilience Engineering (RE)
and organizational resilience in the Oil and Gas sector and it ends with a proposed

model for assessing RE principles.

2.2 THE OIL & GAS INDUSTRY

As major energy sources for the world, Oil and Gas play a significant role in the
global energy sector and have a major impact on the world economy. Oil and Gas
operations are a complex process and require major capital investment utilizing
advanced technology (Congress, n.d.). Due to its ability to produce LNG, Qatar has
become a major player in the natural gas sector of global energy supply. The Oil and

Gas industry is generally divided into three segments:

o Upstream, includes the exploration and production of Oil and Gas.
o Midstream, includes the operation of storage and transportation of Oil and Gas.
o Downstream, includes the operations of processing of Oil and Gas and making

a final commercial product for buyers.
The study will focus on studying the resilience capacity of the organizations responsible
for the Upstream, Midstream, and Downstream segments of the Oil and Gas industry

in Qatar.

23 THE RESEARCH CONTEXT- THE STATE OF QATAR

The state of Qatar has the world’s 5th (nominal, 2022) highest Gross Domestic
Product (GDP) per capita at $106,004 and with a GDP of PPP standing at $316 billion
(nominal, 2022), it is ranked 56th (nominal, 2022) in the world in terms of GDP (World

Economics, 2023). Oil and natural gas are a mainstream of Qatar's economy and



account for more than 70% of total government revenues, it accounts for more than
60% of GDP, and roughly 85% of export earnings. The State of Qatar is one of the
major LNG producers in the world, with a total production capacity of more than 75
million Tons/Annan and this is expected to increase by 43%, reaching 110 million
Tons/Annan by 2025 (Union, 2022) and (Al-Haidous, Govindan, Elomri, & Al-Ansari,
2022). This makes the Oil and Gas sector the most important sector and it is vital to
ensure the reliability of its performance to protect it from future crises by developing
its resilience capacity. Qatar has gone through major challenges in recent years such as
the June 2017 blockade by some of the neighboring countries, mainly Saudi Arabia,
United Arab Emirates, and Bahrain plus Egypt, and the global pandemic of COVID 19.
The blockade and global pandemic had significant economic consequences for the
country. However, the country quickly implemented strategic measures to mitigate the
impact of the blockade. The Oil and Gas sector has shown a remarkable capacity for
resilience during these crises due to its preparedness and readiness to deal with such

disruptive events.

2.4  DEFINITION OF RESILIENCE

Resilience originates from a Latin origin word meaning “bouncing back”, and
has been used in modern times to refer to the capacity of an organization or system to
bounce back to its steady state conditions after going through a disruptive event that
disturbs its normal conditions (Hosseini, Barker, & Ramirez-Marquez, 2016).
The American Society of Mechanical Engineers (2009) defines resilience as the system
ability to sustain internal and external disruptions with the focus to sustain operations
(American Society of Mechanical Engineers (ASME) , 2009). Similarly, the definition
used by Wreathall defined resiliencies as being ‘the ability of an organization (system)

to keep or recover quickly to a stable state, allowing it to continue operations during



and after a major mishap or in the presence of continuous significant stresses’
(Wreathall, 2006). These definitions imply that these organizations have characteristics
allowing them to exhibit resilience capabilities during different disruptive events. These
characteristics developed through the implementations of Resilience Engineering

Factors (REFs) which grant them this resilience capacity.

2.5 DEFINITION OF RESILIENCE ENGINEERING

Resilience Engineering (RE) is an integral part of organization strategy that
deals with the instability of a system during unforeseen disruption. It is the essential
tool used to develop organizational processes and systems to deal with disruptive events
(Wreathall, 2006). The description of these REs are further explored through this study
by developing REFs which have been implemented into day-to-day operations in the
Oil and Gas industry. Although these REFs are used to assess the Oil and Gas
industry’s resilience capacity, there is no agreed upon set of factors for measuring
resilience, hence there are different terminologies used by different authors in this field.
So, there is a need to find a set of principles for use as a basis to measure these REFs

(Costella, Saurin, & Guimaraes, 2009).

2.6 ORGANIZATIONAL RESILIENCE

Organizational resilience has been developing as a term over the last forty years
with a focus on what makes the adaptive capacity for an organization to deal with
internal and external disruption (Bento, Garotti, & Mercado, 2020). Bento, Garotti, &
Mercado defines organizational resilience into three main categories. The first one is
resilience as an output with a focus on understanding the quality of resources, strategies
and behaviors which makes organizations resilient. The second category is resilience
as a process of predicting, managing, and adapting to the new situation in a timely

fashion. The third category is resilience as capability which is defined as an
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organization’s culture, practices and norms which make them resilient. There is still no
agreement on definition, as organizational resilience encompasses various and different
themes (Duchek, 2020 ).

Organizational resilience in the Oil and Gas industry is no different to that of other
sectors although it has more emphasis on safety. The scoping review by (Bento,
Garotti, & Mercado, 2020) provided an overview of organizational resilience in the Oil
and Gas industry and concluded that safety was a central topic in the researched papers.
Similarly, there is no studies have been published on operation resilience in the Oil and
Gas industry in Qatar. The study by Al-Haidous, Govindan, Elomri, and Al-Ansari
focused on selecting the most resilient and sustainable scenario for delivering LNG to
customers by assessing different LNG shipping vessel types, delivery operation modes,
and bunker fuels with total transportation costs and produced emissions of LNG cargo
(Al-Haidous, Govindan, Elomri, & Al-Ansari, 2022). The study concluded that using
LNG as a bunker fuel supports a reduction in total emissions within LNG transportation
leading to improving resilience on LNG delivery operations (Al-Haidous, Govindan,
Elomri, & Al-Ansari, 2022).

Because of the lack of published studies assessing organizational resilience in the
Oil and Gas sector in Qatar, this study will investigate the characteristics of those
organizations which exhibited resilience capabilities during different disruptive events.
As resilience cannot be implemented through simple policies and procedures
“resilience cannot be engineered simply by introducing more procedures, safeguards,
and barriers. Resilience engineering instead requires a continuous monitoring of system
performance, of how things are done” (Hollnagel & Woods, 2005 ). The challenge will
be to measure organizational resilience and assess what yardstick can be used to assess

the main resilience engineering factors (REFs) which made these organizations more



resilient compared to others.
2.7 PREVIOUS MODELS AND FRAMEWORKS

2.7.1  Previous Models and Frameworks

Hollnagel & Woods defined six principles or groups which make organizations
resilient, these resilience groups are “Management Commitment, Learning Culture,
Reporting Culture, Awareness, Preparedness, and Flexibility” (Hollnagel & Woods,
2005 ). Where Costella, Saurin and Guimaraes defined four principles of RE as “Top
Management Commitment, Flexibility, Learning, and Awareness” (Costella, Saurin, &
Guimaraes, 2009), implying that these identified principles interact with one another
and do not have clearly defined limits.

Other studies also refer to similar factors used by (Hollnagel & Woods, 2005 )
to measure RE and add their own factors for improving organizational performance.
Azadeh, Salehi, Ashjari, and Saberi added four RE “Self-organization, Teamwork,
Redundancy, and Fault-tolerant” (Azadeh, Salehi, Ashjari, & Saberi, 2014), to help
improve the performance of safety and human resources.

Other authors Hosseini, Barker and Ramirez-Marquez analyzed different
resilience definitions based on published studies related to defining resilience in
different disciplines focusing on qualitative and quantitative approaches. Resilience
was categorized into four domains: “organizational, social, economic, and engineering
“ (Hosseini, Barker, & Ramirez-Marquez, 2016), these domains were used to classify
various resilience definitions. Another approach was utilized by Sambowo &
Hidayatno developed Resilience Index for the manufacturing industry based on
“Robustness, Resourcefulness, Redundancy, and Rapidity”’(Sambowo & Hidayatno,
2021) factors in relation to different organizational such as human resources,

operations, strategy, and finance. Each of these resilience factors had indicators to
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measure its importance to the organizational functions. The study concluded that the
most influential resilience indicators were redundancy and reserve funds, respectively
(Sambowo & Hidayatno, 2021).

(Rehak, 2020) suggested multiple factors to define the level of organizational
resilience in a critical infrastructure system. These factors related to three main
processes such as risk, organization, and people are: managing risk, innovation and
educational and development. (Rehak, 2020) suggested using the weighting
coefficients method to assess the factor significant on organizational resilience.

Considering the fact that there is no scientifically accepted method for
measuring organizational resilience, it is of interest for this paper to focus on the main
factors that describe organizational resilience characteristics such as resources, strategy
(Bento, Garotti, & Mercado, 2020), human capacity, organizational governance and
culture, and processes and systems. The final REFs which have been derived from the
six indices developed by (Wreathall, 2006) are explained below. These factors were
validated for effectiveness to assess organizational resilience based on feedback

received from the focused group as explained below.

2.8 A PROPOSED FRAMEWORK FOR RESILIENCE ENGINEERING IN THE

OIL AND GAS SECTOR

This study uses 24 developed REFs derived from published literatures and the
discussion of the Oil and Gas experts following the guidance of the six resilience
principles or groups developed by (Wreathall, 2006) to assess the main drivers for
organizational resilience in the Oil and Gas sector in Qatar, as listed in Tables 2.1 to

2.6 below.

2.8.1  Top Management Commitment

This resilience group is defined as providing continuous monitoring for all
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human performance related issues demonstrates the importance of human performance
to the organization (Azadeh, Asadzadeh, & Tanhaeean, 2017), (Azadeh, Salehi,
Ashjari, & Saberi, 2014); (Costella, Saurin, & Guimaraes, 2009); (Wreathall, 2006).
This RG and its related factors are shown in Table 2.1.

Table 2.1: The preliminary list of REFs in ‘“Top Management Commitment’ group

SN RE Factor

01 Innovative Solutions for Business Challenges
02 Liberty of Decision-Making During Emergency
03 Availability of Local Expertise and R&D Capabilities

04 Change Strategies Upon Crisis

2.8.2  Speaking-Up culture

This group covers speaking-up culture related factors as shown in Table 2.2
below for creating a culture that allows the reporting of issues and concerns throughout
the organization without fear of being punished. Such a culture allows the organization
to recognize and learn from its weaknesses (Azadeh, Asadzadeh, & Tanhaeean, 2017),
(Azadeh, Salehi, Ashjari, & Saberi, 2014); (Costella, Saurin, & Guimaraes, 2009);

(Wreathall, 20006).

Table 2.2: The preliminary list of REFs in ‘Speaking-Up culture’ group
SN RE Factor

01 Healthy Working Culture

02 Speed and Transparency of Decisions
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2.8.3  Learning

This group covers learning related factors as shown in Table 2.3 and indicates
how much the organization learns from disruptive accidents and its own mistakes
(Azadeh, Asadzadeh, & Tanhaeean, 2017), (Azadeh, Salehi, Ashjari, & Saberi, 2014);

(Costella, Saurin, & Guimaraes, 2009); (Wreathall, 2006).

Table 2.3: The preliminary list of REFs in ‘Learning’ group
SN RE Factor

01 Strong Training Program

02 Lessons Learnt Best Practiced

2.8.4  Awareness

This group covers awareness related factors as shown in Table 2.4 below. It is
defined as the process of gathering data to provide an understanding of internal
organization performance issues and capability of its of human resources to be able to
take the right actions (Azadeh, Asadzadeh, & Tanhaeean, 2017), (Azadeh, Salehi,

Ashjari, & Saberi, 2014); (Costella, Saurin, & Guimaraes, 2009); (Wreathall, 2006).

Table 2.4: The preliminary list of REFs in ‘Awareness’ group
SN RE Factor

01 Crisis Response Team

02 Role and Responsibility During Crisis
03 Risk Management System

04 Financial Arrangement During Crisis

05 Supply Chain Continuity During Crisis
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2.8.5  Being Prepared

This group covers being prepared related factors as shown in Table 2.5 below.
Being on top of issues in relation to human performance and making sure that the
organization is alerted and actively engaged in resolving these issues (Azadeh,
Asadzadeh, & Tanhaeean, 2017), (Azadeh, Salehi, Ashjari, & Saberi, 2014); (Costella,
Saurin, & Guimaraes, 2009); (Wreathall, 2006).

Table 2.5: The preliminary list of REFs in ‘Being Prepared’ group

SN RE Factor

01 Organizational Governance

02 Productivity Level During Crisis

03 Pandemic (Crisis) Risk Identification

04 Effective Sparing Philosophy During Crisis

05 Warehouse Spare Capacity

2.8.6  Flexibility

This deals with the capability of an organization to cope with disruptive
problems and to be able to resolve problems without impacting its functionality. It is
important that front-line supervisors are given the authority to make necessary decisions
to deal with situations during disruptive events without having to wait for approval from
top management (Azadeh, Asadzadeh, & Tanhaeean, 2017), (Azadeh, Salehi, Ashjari,

& Saberi, 2014); (Costella, Saurin, & Guimaraes, 2009); (Wreathall, 2006).

Table 2.6: The preliminary list of REFs in ‘Flexibility’ group

SN RE Factor

01 Information Technology System
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SN RE Factor

02

03

04

05

06

Inhouse Maintenance Team

Outsourced Maintenance Team

Local Maintenance Team

Service of Original Equipment Manufacturer

Availability of Suppliers and Vendors

These preliminary factors and its relation to the resilient groups are shown below in the

proposed preliminary model,

Figure 2.1.

Speaking-Up culture

01-Healthy Working Culture

02-Speed and Transparency of Decisions

Learning

01-Strong Training Program ]

02-Lessons Learnt Best Practices

04-Change Strategies Upon Crisis

-Crisis Response Team ]

02-Role and Responsibility During Crisis

03-Risk Management System
04-Financial Arrangement During Crisis

05-Supply Chain Continuity During Crisis

01-Organizational Governance

02-Productivity Level During Crisis
-Crisis Risk Identification ]

_04-Effective Sparing Philosophy During Crisis

-Warehouse Spares Capacit

Top Management
Commitment
Resilience Engineering:
Suggested framework of
(Wreathall, 2006 ). Awareness
Being Prepared
Flexibility

Resilience Groups

“{_05-Services of Original Equipment Manufacturer

-Availability of Suppliers and Vendors ]

Resilience Factors (RF)

Figure 2.1: Preliminary resilience engineering factors (REFs) and resilience groups RG
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CHAPTER 3 : RESEARCH METHODOLOGY

3.1 INTRODUCTION

The study adopted a qualitative research methodology as shown in Figure 3.1
below by starting by establishing a draft list of REFs collected from literature related
to the RGs. The number of REFs and their relevancy to the RGs were revised based on
discussions with industry experts and a recommendation was made for 24 REFs to be
considered in this study. To assess the impact of these REFs affecting resilience in the
oil & gas industry, a quantitative survey questionnaire was developed. The survey result

was then analyzed using statistical methods, which will be discussed in the below.

Literature RGs Draft RE Revise RE Design Survey Survey
Review Factors Factors Questionnaires Analysis

Figure 3.1: Flowchart of study methodology process

The aim of the survey questionnaire is to assess these REFs which were derived
from identified resilient groups (RG) and therefore a list of structured questions was
developed. The participants were requested to evaluate the impact of these REFs on
their organization based on a 5-point Likert Scale. To validate these questions and their
relation to the RGs, a smaller focus group made up of senior management from the oil
and gas and academic sectors was selected for this validation process. The survey

questionnaire was first sent in May 2022 to this focus group comprising 13 participants,
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most of them from the oil and gas and Academic sectors. The purpose of this validation
process was to make sure that the survey questions were clearly understood, and to
assess the REFs which are related to the pre-identified RGs of interest to this study.
Based on the received feedback, the survey questionnaire was modified and updated.
The final survey questionnaire was designed with 42 questions including 24 questions
targeting to measure REFs as shown in Table 3.1 below. For example, the ‘Top
Management Commitment’ group has three REFs (F04, FO18 & F023). F04 is ‘Making
Decision During Emergency’ and the question was “You are empowered to make
decisions during emergencies without having to wait for permission”, the response to
this question was based on a 5-point Likert Scale (Strongly Agree, Agree, Neither agree

nor disagree, Disagree, Strongly Disagree).

Table 3.1: The list of questions, REFs and its related RGs

RE
ID  Description Factor REF Description
Group
Your organization has strong
Q8 FOl  Strong Training Learning
training program for
Program
professional development.
Your origination has healthy Speaking
Q9 F02  Healthy Working
working culture and good -up
Culture
teamwork spirit Culture
Speed of decisions and Speaking
Q10 transparency is part of your F03  Speed and -up
company's culture Transparency of Culture
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RE

ID  Description Factor REF Description
Group
Decisions
Top
You are empowered to make Manage
Making During
Q11 decisions during emergencies F04 ment
Emergency
without having to wait for Commit
permission ment
Your organization has very Organizational Being
Q14 FO5
well-developed organizational Governance Prepared
governance
Your organization has very Risk Management
Q15 F06 Being
well-developed risk System
Prepared
management system.
COVID-19 was part of your
organization pre-identified risks Crisis Risk Being
Q17 FO7
and it was dealt with Identification Prepared
efficiently?
Your organization has Awarene
Q18 FO8
designated core crisis repones Crisis Response Team  ss

team?

18



RE

ID  Description Factor REF Description
Group
Did you have clear role and Role and Awarene
Q19 F09
responsibility during COVID Responsibility During ss
19 crisis? Crisis
Pre- COID-19, Your
organization has very well-
Information
Q21 developed Information  F10 Learning
Technology System
Technology system, i.e. ERP,
email system, Work Remote
Access Systems, etc.
Your company has inhouse Flexibilit
Q22 F11  Inhouse Maintenance
expertise to fix and maintain all y
Team
your critical equipment
Your organization relay heavily
Local = Maintenance Flexibilit
Q24 on local vendors (within Qatar)  F13
Team y
to  maintain  its  critical
equipment
Services of Original
Flexibilit
Q25 All licensed technologies in F14  Equipment
y
your company are maintained Manufacturer
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RE

ID  Description Factor REF Description
Group
only by the Original Equipment
Manufacturer (OEM)
Your organization has an Effective Sparing
Being
Q27 effective  equipment and F15  Philosophy  During
Prepared
materials sparing philosophy Crisis
tested during COVID-19
Most of the critical equipment
which are essential for your Warehouse Spare Being
Q28 F16
company’s operations were Capacity Prepared
readily available as spares in the
company warehouse
Most of your company’s Availability of Flexibilit
Q29 F17
suppliers and vendors are Suppliers and Vendors 'y
available in Qatar
COVID-19 had an impact on Productivity Level Awarene
Q34 F19
the productivity of your During Crisis ss
organization
Financial Awarene
Q35 F20
COVID-19 had a financial Arrangement During ss
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RE

ID  Description Factor REF Description
Group
impact on your organization Crisis
Y our company has adopted new Lessons Learnt Best
Q37 F22 Learning
practices as learnings form Practices
COIVD 19
Learning
Aftermath of recent crisis of
COVID 19, your organization Innovative  Solutions
Q39 has become more innovative F24 For Business
with solutions addressing the Challenges

business challenges

21



Accordingly, the REF and its related RG were revised based on the feedback

received from the focus group as shown below in Figure 3.2.

. -Healthy Working Culture ]
G02 - Speaking-Up culture FO3-Speed and Transparency of Decisions

FOI-Strong Training Program |

F10-Information Technology System

G06 - Learning

F22-[essons Learnt Best Practices

GO01 - Top Management

Commitment
Resilience Engineering:
Suggested framework of
(Wreathall, 2006 . G04 - Awareness

GOS - Being Prepared

-Effective Sparing Philosophy During Crisis

“_FI6-Warehouse Spares Capacity

GO03 - Flexibility

Resilience Groups

Resilience Factors (RF)

Table 3.2: Revised REFs and RGs

Following this step, the survey questionnaire was re-sent in January 2023 to a

larger sample group and a total of 113 responses were collected.

32 SURVEY DESIGN

The main purpose of the survey questionnaires was to investigate the
perceptions of the participants on the REFs in the Oil and Gas sector in Qatar. The
survey started with general type questions followed by ranking type questions as
described below. The development of the questionnaire was through an online website
tool called Survey Monkey. The survey questionnaire was distributed to participants

via a link to the Survey Monkey website. The survey is composed of three parts:

J Part 1- generic type questions for the participant’s demographic information.
J Part 2- control and facts questions.
J Part 3- resilience engineering rating questions.
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3.2.1  Part I — Generic Type Questions

Seven questions (Q1, Q2, Q3, Q4, QS5, Q6, and Q7) are designed to understand
more about the participant’s profile e.g., working sector, job family, years of
experience, organization’s demography (largest nationalities). These questions will also
help to understand the status of Qatari Nationals (locals) within the organization, i.e.,
the number of Qatari Nationals (locals), their positions within the organization and how
many of them hold critical positions. This information will provide the participant’s
demographic information, which helps in categorizing the participants into different

groups for the purpose of comparison.

3.2.2  Part Il — control and Facts Questions

11 questions (Q12, Q13, Q16, Q20, Q26, Q31, Q32, Q33, Q40, Q41, and Q42)
are qualitative or open type questions designed to examine certain issues related to
resilience such as the importance of building human capacity (Q13), or the respondent’s
impressions of resilience in their organization (Q31). Also, to understand the strategy
employed by the organization during a crisis, (Q20) and (32). Some questions aim to

differentiate between different groups of participants.

3.2.3  Part Ill — Resilience Engineering Rating Questions

This part is composed of 24 REFs affecting resilience management within the
Oil and Gas sector as identified from the literature search. The 24 quantitative questions
listed in Table 3.1 above are related to resilience groups (RG), (GO1-Top Management
Commitment, G02-Speaking-up Culture, G06-Learning, G04-Awareness, GO5- Being
Prepared, and GO3-Flexibility). For the 24 REFs, the participants were requested to
evaluate the attributes based on a 5-point Likert Scale (1= Strongly agree, 2= Agree, 3=
Neither agree nor disagree, 4= Disagree, 5= Strongly disagree). For example, Q08

“Your organization has a strong training program for professional development?” The
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participant was requested to choose between the options on the 5-point Likert Scale to
answer this question. Measuring these REFs will require the development of a set of
questionnaires to measure organizational resilience. This approach was also followed
by (Sambowo & Hidayatno, 2021); (Azadeh, Salehi, Ashjari, & Saberi, 2014). The
survey questionnaires focus on participants’ assessment of REFs and its impact on their
organizations. The research was conducted using a Relative Importance Index survey
questionnaire based on a 5 points Likert Scale to evaluate and assess the importance of
these REFs on an organization. The interest of the study is to identify what are the most

important REFs which define the characteristics of resilient organization.

33 TARGET SAMPLE AND SAMPLE SIZE

The research questionnaire targets professionals and leaders in the Oil and Gas
sector in the State of Qatar as well as other organizations (i.e., government employees
of the Qatar Ministry of Energy, Qatar Energy, private sector, and academic
institutions). The survey was circulated to around 200 practitioners and experts in the

Oil and Gas industry and other industries.

34  DATA COLLECTION

A total of 113 responses were received, which is an acceptable sample size,
according to (Azadeh, Asadzadeh, & Tanhaeean, 2017) their sample size was 99
participants. The data was collected from the Survey Monkey website, reviewed, and
analyzed. Only complete responses were chosen to proceed with the analysis, resulting
in 113 completed questionnaires. IBM SPSS software version 26 was used for the

statistical and data analysis.

3.5 DATA TREATMENT

Data cleaning and preparation is essential to minimize the potential risk of data
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error and a biased result. Before carrying out the analysis, the data were examined for
unengaged responses, outliers, and data normality. The design of the questionnaire did

allow for some missing values.

3.5.1  Data Screening for Careless Responses and Outliers

The respondent’s input was screened for careless responses and outliers.
Careless responses were examined using a participant’s response patterns which may
indicate the same response option for consecutive items, while outliers may indicate
observations that are different or dissimilar (Hair, Black, Babin, & Anderson, 2014).
Within this study, careless responses were measured through standard deviation and
group rating in comparison to average factor ratings. Two participants maintained the
same answers (i.e., the standard deviation is zero). We are unable to find any careless
responses except for the above two responses. The “multivariate outlier detection” was
measured by Mahalanobis distance using multiple regression with SPSS software.
Mahalanobis distances express the squared distance, in standard units, of the vector of
an observation from the vector of the sample means for all variables (Hair, Black,
Babin, & Anderson, 2014). Two participants had rated the group rating completely
deviating from the average of the factor within the corresponding group. The
probability of Mahalanobis distance was found to be below 0.001 for another 2
responses. Therefore, those responses were eliminated (Pamulu, 2010) to leave only

109 out of 113 responses for further analysis.
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CHAPTER 4 : DATA ANALYSIS AND DISCUSSION
4.1 INTRODUCTION

The revised data after screening for careless responses and outliers was gathered
from 109 responses. The data was further analyzed on the following sections to extract

the result of this study.
4.2 PARTICIPANTS’ PROFILE

Participants’ profiles are presented based on several classification items such
as, sector, job family, experience, largest nationality, % of Nationals (locals), positions
of locals, critical positions, management supporting risk management, and level of
resilience. The summary of the participants’ profiles is shown in Table 4.1 and details

are discussed in the following sections.

Table 4.1: Summary of participants’ profile

Profile Freq. % Profile Freq. %
Sector Position of Qataris

Oil and Gas 88 72.7% leadership 77 78.6%
Government/Public 4 3.6%  Technical

Sector 25 25.5%
Semi-Government 5 4.5%  Operations 40 40.8%
Private Sector 7 6.3%  Support Services 45 45.9%
Academic 14 12.5% Other 5 5.1%
Other 3 2.7%

Job Family

Management/leadership 62 55.4% Nationals Holding Critical Positions
Operation 22 19.6% None 3 3.1%
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Profile Freq. % Profile Freq. %
Technical Supervisory 12 10.7% Below 5%
Support 14 14.3%
Administration Support 8 7.1%  Between 5-10% 28 28.6%
Other 8 7.1%  Between 10-20% 11 11.2%
Experience Between 20-30% 10 10.2%
Less than 5 years 2 1.8%  Between 30-50% 11 11.2%
5-10 years 7 6.3%  Above 50% 9 9.2%
10-15 years 16 14.3% Not Sure 12 12.2%
15-20 years 19 17.0%
More than 20 years 68 60.7% Risk Management Supported by

Management
Largest Nationality None of the above 2 1.8%
Qatari Nationals 28 24.7% Top management 81 72.3%
Gulf Region 3 2.6%  Middle Management 15 13.4%
Middle-astern 3 2.6% Employees 4 3.6%
Asian (Indian 57 50.4% All of the above
subcontinent) 7 6.3%
Asian Far east 14 12.3% Not applicable 2 1.8%
Africa 0 0.0%  Other 1 0.9%
European 3 2.6%
North/South America 0 0.0%  Level of Resilience
Other 5 4.4%  High level of

Resilience 69 70.4%
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Profile Freq. % Profile Freq. %

Percentage of Qatari Moderate level of

Nationals Resilience 24 24.5%
Below 10% 16 14.3% Low level Resilience 2 2.0%
Between 10 - 20% 26 23.2% No Resilience 3 3.1%
Between 20-50% 52 46.4%

Above 50% 10 8.9%

Not aware 8 7.1%

4.1.1.  Working Sector Profile (Q1)

The participants represent various organizations that are related to the Oil and
Gas sector throughout Government, Semi-Government, the Private Sector, Academia,
and others (education, etc.). The number of respondents based on organization type are
shown in Figure 4.1, participants involved in the Oil and Gas sector made up a
significant proportion of participants, accounting for 73% of responses. The second
largest number of participants are from the academic sector accounting for 12%. The
remainder of participants are involved in the private sector, semi-government, and
government sectors accounting for 6%, 4%, and 3% of participants respectively. The
final 2% were from others. The respondents cover a wide range of sectors meaning that

their responses are based on a wide range of organizations.
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Figure 4.1: Respondents’ profile according to sector
4.1.2.  Respondents’ Job Family (Q02)

Job family includes Management/leadership, Operation, Technical Supervisory
Support, Administration Support, and Others. Figure 4.2 represents the actual numbers
of each job family held by participants. Out of 113 respondents, there were 55% from
Management/leadership representatives, 20% from Operations, 11% Technical
Supervisory Support, and 14% Administration Support and Others. Therefore, the
survey participants cover a wide range of industry professionals with a majority from

Management/leadership.
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Figure 4.2: Respondents’ profile according to job family
4.1.3. Respondents’ Years of Experience (Q03)

As shown in Figure 4.3 participants were categorized based on total years of
work experience based on 5 groups, which are, (0 ~ 5 years), (6 ~ 10 years), (11 ~ 15
years), (16 ~ 20 years) and (more than 20 years). More than 60% of responses were
from professionals who had been practicing their trades for more than 20 years as seen
from Figure 4.3. On the other hand, 17% of professionals’ responses fall into the
category of 16~20 years of experience and 14% of professionals fall into the category
of more than 10 years of work experience. Therefore, most participants are well

experienced professionals.
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Figure 4.3: Respondents’ profile according to years of experience
4.1.4.  Largest Demography (nationality) Profile (Q04)

As shown in Figure 4.4, the most prevalent nationality within the participants’
organizations is Indian with a percentage of 50% of the total headcount of the
organizations. Asians from the Far-east represent 12% of the total headcount of
participating organizations. Qatari nationals on the other hand account for almost 25%
of the organizations. This means that, if an organization has a total headcount of 1000
people, statistically, it will have 500 Indians, 250 Qatari nationals and 120 of Far-
eastern nationalities, the remaining nationalities accounting for 130 of headcounts
(13%) will be from the Gulf Region, Middle East, Europe, and others. Therefore, it is
important to highlight the unbalanced organizational demography with majority (50%)

of headcount being from one nationality (Indians).
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Figure 4.4: Respondents’ profile according to nationality
4.1.5.  Percentage of Nationals (local) (Q05)

The number of nationals in participants’ organizations are presented in Figure
4.5. The percentage of nationals is categorized into four groups which are (Above 50%),
(21%-50%), (11%-20%) and less than 10%. As shown below, almost 47% of
organizations have 21-50% nationals, whereas 23% of organizations have nationals
between 11-20% nationals and 14% have less than 10% nationals in their organization.
Only 9% of organizations have a percentage of nationals above 50%. Almost half of

organizations have a percentage of nationals of between 21%-50% of their headcounts.
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Figure 4.5: Respondents’ profile according to percentage of Nationals (locals)
4.1.6.  Nationals’ Positions (locals) (Q06)

Job positions for local nationals in the participants organizations include
leadership, technical, operations, support services and others. Figure 4.6 shows that
nationals were distributed among these positions in different concentrations with 40%
being in leadership positions. The number of nationals holding positions within Support
Services came second highest at almost 24%. Nationals in Operations were almost 21%
and 13% were in technical positions. Therefore, looking at the distribution of nationals
per position, most nationals are concentrated in Leadership positions (40%) whereas
technical positions held the least number of nationals (13%). As shown in Figure 4.6,

organizations were categorized based on nationals’ positions.
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Figure 4.6: Respondents’ profile according to positions of nationals.

43  MANAGEMENT SUPPORTING RISK MANAGEMENT (Q16)

Figure 4.7 below shows the level of support for risk management in
participants’ organizations from: top management, middle management, employees,
and all of these. According to below, 72% of organizations had Top Management
support for the risk management system whereas 13% of them had Middle
Management support for the risk management system. Almost 4% of these
organizations get support for the risk management system from employees whereas
6% of organizations the support was given by all (top management, middle
management, and employees) for the risk management system. Therefore, most
organizations (almost 85%) have the support of top management and middle
management. Having higher management (top management, middle management)
support for risk management is a strong indication of how seriously these
organizations take risks and risk management, which is an integral part of resilience

management as we will see in the following chapters.
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Figure 4.7: Respondents’ profile according to management support for risk

management
4.4 LEVEL OF RESILIENCE (Q31)

Figure 4.8 below, shows the resilience level of participating organizations. As
shown below, almost 71% of organizations had a high level of resilience where
approximately 25% of them had a moderate level of resilience. Hence, if we count these
two types of organizations, approximately 96% of the participating organizations were
moderate to high resilience organizations. Therefore, the participating organizations
with the majority (73%) from the Oil and Gas sector were highly resilient organizations,

which makes their inputs on the most important REFs particularly valid.
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Figure 4.8: Resilience level of participating organizations

4.5 NORMALITY TEST

Univariate normality of data can be examined either graphically (Data histogram,
box plot, and Q-Q plot) or numerically (skewness and kurtosis, Kolmogorov-Smirnov
test, or Shapiro-Wilk normality test). Thus, the data collected was screened for
normality distribution using SPSS V26. The univariant normality of data was examined
by Skewness and Kurtosis for each indicator. According to (Pallant, 2011), the
Skewness value represents a distribution’s symmetry, while Kurtosis represents a
distribution’s peaks. Skewness and kurtosis values of zero represent perfectly normal
data. Different authors consider a different range for the acceptable values of skewness
and kurtosis to satisfy the normality assumptions (Byrne, 2010). According to (Kline,
2015), absolute values of Skewness and Kurtosis indices of more than three and eight
respectively are considered as “severe”. According to (Xiong, Skitmore, & Xia, 2015),
absolute values of Skewness and Kurtosis greater than one are an indication of non-
normality. The study normality tests show that the absolute skewness values ranged

from 0.009 to 2.468 for factors Q24 and Q18, respectively. The absolute kurtosis values
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ranged from 0.057 to 8.915 for factors Q36 and Q18. Both results are not within (Xiong,
Skitmore, & Xia, 2015) criteria. Moderate to severe skewness was observed for 6
Factors (i.e., Q8, Q15, Q17, Q18, Q19 and Q21). Moderate to severe kurtosis were
observed for 10 Factors (i.e., Q8, Q9, Q14, Q15, Q17, Q18, Q19, Q21, Q27 and Q34).

It is common in a Likert-scaled questionnaire that most respondents selecting the
same scale point is extremely peaked and leads to a multivariate positive kurtotic
distribution (Byrne, 2010). Maria’s coefficient and its critical ratio are used to examine
the multivariate kurtosis of the data set. The dataset achieves the multivariate normally
distributed assumption when the critical ratio (c.r.) is less than 1.96 at the 0.05
significance level. Thus, the coefficient of multivariate kurtosis is almost approaching
zero. The large value of Maria’s coefficient reflects significant positive kurtosis (Byrne,
2010). In this dataset, the z-statistic (c.r.) of 9.85 is highly indicative of non-normality
in the dataset, as shown in Table 4.2 below.

Due to the doubts created from the results of the skewness and kurtosis tests,
univariant normality of the data was also examined by the Shapiro-Wilk normality test
(Ws) of the SPSS. The W's examines the correlation between the given data and ideal
normal scores. A value near one means that the data are more normally distributed, and
the null hypothesis for normally distributed data is accepted. Moreover, the significance
values (p-value) would be greater than a certain threshold (i.e., 0.05) for the data to be
normal, as shown in Table 4.2 (Kalaian & Kasim, 2012).

According to (Kalaian & Kasim, 2012), nonparametric statistical methods are
advisable for less than 30 experts and/or the non-normal distribution of responses
(skewed). The Shapiro-Wilk Test is used to assess the normality of data for small
sample sizes. The data significantly deviates from a normal distribution if the p-value

is less than 0.05 (Field, 2009); (Zahoor, Chan, Gao, & Utama, 2017). The Shapiro-
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Wilk test (W) examines the correlation between given data and ideal normal scores.
The closer the test value is to one means normally distributed data and acceptance of

the null hypothesis; the data is normally distributed. The formula for the W value is:

QR aixp)?
=g (x; — %)?

w 4.1)

Where:

a; = constants generated from the covariances, variances, and means
of the sample from a normally distributed sample
X = order statistic of a statistical sample
sample values
sample size
X = sample mean

s &
I

As shown in Table 4.2, the output of the Ws test showed that 24 out of 24
indicators, the significant values (p-values ) were less than 0.05 for all items and that
there is evidence that the data deviates from normality (Seboru, 2015); (Zahoor, Chan,
Gao, & Utama, 2017). Based on the above, non-parametric estimates are used in the

following sections.

Table 4.2: Examination of normality of factors using Skewness, Kurtosis values, and

Shapiro-Wilk test.

Code skew and kurtosis Shapiro-Wilk
skew C.I. kurtosis  c.r. Statistic ~ p-value

FO1 -0.808  -3.444  0.131 0.279 0.857 0.000
F02 -0.963  -4.106  1.041 2.218 0.814 0.000
F03 -0.776 ~ -3.308  0.107 0.227 0.836 0.000
F04 -0.471  -2.007 -0.357  -0.761  0.885 0.000
F05 -0.984  -4.196  1.05 2.238 0.771 0.000
F06 -1.234 5261  2.252 4.799 0.771 0.000
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Code

skew and kurtosis

Shapiro-Wilk

skew C.I. kurtosis  c.r Statistic ~ p-value
F07 -1.392 -5.933  2.052 4.372 0.760 0.000
FO8 -2.434  -10.375 8.457 18.023  0.609 0.000
F09 -1.144 4875  1.185 2.525 0.733 0.000
F10 -1.16 -4.942  1.128 2.404 0.744 0.000
F11 -0.542 -2.31 -0.461 -0.981  0.868 0.000
F12 -0.192  -0.817 -0.443  -0.944 0.855 0.000
F13 -0.009  -0.04 -0.459  -0.979  0.863 0.000
F14 -0.396  -1.689  -0.346  -0.737  0.856 0.000
F15 -0.97 -4.132  1.159 2.47 0.807 0.000
F16 -0.504  -2.15 -0.275  -0.586  0.848 0.000
F17 -0.021  -0.091 -0.382  -0.815 0.879 0.000
F18 -0.624  -2.66 -0.477  -1.017  0.792 0.000
F19 -0.186  -0.795  -1.045  -2.227  0.890 0.000
F20 -0.544 -2318 -0.255  -0.544 0.877 0.000
F21 -0.471  -2.007  -0.109  -0.232  0.868 0.000
F22 -0.81 -3.453  0.383 0.816 0.794 0.000
F23 -0.261  -1.113  -0.202  -0.431 0.880 0.000
F24 -0.651  -2.776  0.353 0.752 0.853 0.000

Cronbach’s Alpha

One of the concerning aspects when research is developed based on Likert Scale

survey questionnaire data is internal consistency of the questionnaire, so to measure

internal consistency, a recommended approach by various researchers, Cronbach’s
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Alpha coefficient of reliability will be applied (Pallant, 2011). Cronbach’s Alpha
coefficient is used in this research aiming to confirm that the criterion associated with
the Likert Scale measures the hypothesis, which agrees with the REFs in the oil & gas
sector, that were aimed to be measure. Values of Cronbach Alpha fall between 0 and 1.
“A value of 0.7 is considered to be acceptable and 0.8 or higher indicates good internal

consistency” (Pallant, 2011). The Cronbach’s Alpha coefficient formula is:

k.r

Tl &k-1.r

4.2)

Where:

the number of items (factors)
correlation between the items

- X
|

The value of alpha (<) becomes larger when the value of k increases. Also, the
corresponding Alpha will be large if the inter-correlation between items is large. The

rule of thumb for Alpha values that applies to most situations is as follows:

- The reliability can be considered as excellent when, 09<x<1.0
- The reliability can be considered as good when, 0.8<x<0.9
- The reliability can be considered as acceptable when, 0.7<x<0.8
- The reliability can be considered as questionable when, 0.6<x<0.7
- The reliability can be considered as poor when, 0.5<x<0.6
- The reliability can be considered as unacceptable when, 0.0<x<0.5.

With the help of the Statistical Package for social sciences (SPSS v.26) a
Cronbach Alpha value for the survey data was obtained with a coefficient value of
0.869, showing good reliability as shown in Table 4.3 .

The reliability coefficient (Cronbach’s alpha (a)) of the SPSS package was
utilized to assess the consistency of the entire scale with a cut off value of 0.7 (Hair,
Black, Babin, & Anderson, 2014). Table 4.3 shows the results of the reliability analysis

for all variables in this study, all values are more than 0.839. Therefore, the
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respondents’ data are consistent and reliable for further analysis (Zahoor, Chan, Gao,
& Utama, 2017), and the set of factors represents a single construct. The same is true
for the alpha value for the complete data set (0.869). This shows that the questionnaire

scale has accomplished acceptable internal consistency and reliability.

Table 4.3: Cronbach’s Alpha values for factors

Factor Cronbach’s alpha values (if item deleted)
FO1 0.862
F02 0.858
F03 0.858
F04 0.863
F05 0.860
F06 0.860
F07 0.867
FO8 0.860
F09 0.860
F10 0.860
F11 0.860
F12 0.869
F13 0.868
F14 0.869
F15 0.856
F16 0.861
F17 0.867
F18 0.869
F19 0.881
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Factor Cronbach’s alpha values (if item deleted)

F20 0.877
F21 0.875
F22 0.862
F23 0.859
F24 0.857

Overall 0.869

4.6 RANKING APPROACH
4.6.1. Relative Importance Index (RII)

One of the objectives of this study is to explore the perceptions of oil & gas
industry professionals about the most significant REFs in the Oil and Gas sector in
Qatar. Survey participants rated each individual REF on a 5-point Likert Scale. The
data collected was analyzed to develop RII value for each factor. REFs were ranked in
ascending order based on the RII values. For example, FO8 with a rank of 1 corresponds
to the highest agreement on its influence on organizational resilience, while F17 is the
lowest rank of the 24 REFs which is the least significant factor as perceived by
participants.

The value of the RII varies between 0 to 1, where a higher value indicates that
the level of agreement is more significant than other factors. The RII has also been
implemented by many others for factor ranking. Several studies in Engineering
Management have used this technique to explore and rank factors according to their
relative importance (Seboru, 2015); (Bekr, 2017) ; (Gunduz, Nielsen, & Ozdemir,
2015) and (Sambowo & Hidayatno, 2021). These authors used RII to evaluate and rank

the data obtained from questionnaires. In these studies, the five main causes of delays
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on constructions projects were client payment, slow client decision-making,
insufficient planning and scheduling, and rain. In addition, (Rooshdi, Abd Majid,
Sahamir, & Ismail, 2018) identified a set of evaluation criteria for sustainable road
design and construction activities. The criteria were obtained from previous studies and
discussions with selected experts on highway projects. The relative ranking of the
success criteria was determined using RII. Moreover, (Gunduz & Khan, 2018) applied
RII to investigate the root causes of change orders and their effects on project goals in

the construction industry. Therefore, RII can be calculated as given in equation 4.3:

As mentioned earlier, the Relative Importance Index (RII) (Gunduz, Nielsen, &
Ozdemir, 2015) was chosen to assess and rank each Resilience Engineering Factor
(REF) based on the responses’ scores collected from the survey. The Relative

Importance Index (RII) was applied using the following equation:

n

! w
RIl = =21 — 43
A N (4.3)

Where:

weight given to each factor by the respondents (1 to 5)
the highest weight (in this case is 5)
total number of responses

W
A
N

The value of the RII ranges from 0 to 1, a higher value indicates that the attribute
is more significant compared to others. The closer the result is to 1, the higher the
importance level would be. According to (Rooshdi, Abd Majid, Sahamir, & Ismail,

2018), the RII ranking is as follows:

- The RII can be considered as high when, 0.8<RII<1.0
- The RII can be considered as High-Medium when, 0.6 <RII<0.8
- The RII can be considered as Medium when, 04<RII<0.6
- The RII can be considered as Medium-Low when, 02<RII<04
- The RII can be considered as Low when, 0.0<RII<0.2
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Table 4.4 below shows both RII values and ranking of the proposed REFs based

on the agreement scale values from all participants.

Table 4.4: Relative importance index (RII) and ranking by all respondents

Factor No Likert Scale Point Range RII Rank

1 2 3 4 5 Min Max

FO1 109 4 10 20 46 29 1 5 0.758 17
FO02 109 1 4 15 50 39 1 5 0.824 9
FO03 109 1 12 15 55 26 1 5 0.771 13
F04 109 2 12 28 43 24 1 5 0.738 20
FO05 109 0 4 8 53 44 2 5 0.851 6
FO6 109 1 39 52 44 1 5 0.848 7
FO7 109 2 3 12 39 53 1 5 0.853 5
FO8 109 2 0 3 35 69 1 5 0.910 1
F09 109 0 2 7 42 58 2 5 0.886 2
F10 109 0 3 8 42 56 2 5 0.877 3
F11 109 1 13 22 45 28 1 5 0.758 18
F12 109 0 5 32 52 20 2 5 0.760 16
F13 109 0 11 44 44 10 2 5 0.697 22
F14 109 0 &8 26 53 22 2 5 0.763 15
F15 109 1 7 13 61 27 1 5 0.794 10
F16 109 0 7 22 52 28 2 5 0.785 11
F17 109 1 19 47 36 6 1 5 0.650 24
F18 109 0 1 16 44 48 2 5 0.855 4
F19 109 4 2821 38 18 1 5 0.670 23
F20 109 2 10 27 42 28 1 5 0.754 19
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Factor No Likert Scale Point Range RII Rank

1 2 3 4 5 Min Max

F21 109 1 6 29 46 27 1 5 0.769 14
F22 109 0 3 12 50 44 2 5 0.848 8

F23 109 1 8 37 45 18 1 5 0.730 21
F24 109 1 6 23 53 26 1 5 0.778 12

It was found that the top 10 ranked REFs based on RII values are as follows:
L. FO8- Crisis Response Team, (RI1=0.910)
2 F09- Role and Responsibility During Crisis, (RII=0.886)
3. F10- Information Technology System, (RII=0.877)
4. F18- Availability of Local Expertise and R&D Capabilities, (RI1=0.855)
5. FO07- Crisis Risk Identification, (RII=0.853)
6. FO05- Organizational Governance, (RI1=0.851)
7. F06- Risk Management System, (RI[=0.848)
8. F22- Lessons Learned Best Practices, (RI1=0.848)
9. F02- Healthy Working Culture, (RI[=0.824)
10. F15- Effective Sparing Philosophy During Crisis, (RI[=0.794)
These ranked REFs and its relation to the resilience groups are shown in Figure 4

below.
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Figure 4.9: REFs and RGs

4.7  INTER-GROUP COMPARISON BY SPEARMAN’S RANK

CORRELATION

The Spearman Rank Correlation test, Kruskal-Wallis test, and Wilcoxon
Signed-Rank test are the most common statistical analysis techniques for inter-group
comparison (Chan, Wong, Hon, Ali Javed, & Lyu, 2017). Spearman’s rank correlation
coefficient is defined as "a non-parametric test or distribution free tests, it does not
require the normality of the distribution or the homogeneity of the data which is
considered as a big advantage over other approaches” (Gunduz, Nielsen, & Ozdemir,
2015); (Yahya, 2014). Spearman's correlation assists in developing a measure of
relationship between different parties regarding different factors’ strengths. According
to some studies developed for similar topics, “The correlation coefficient varies
between +1 and —1, where +1 implies a perfect positive relationship (agreement), while
—1 results from a perfect negative relationship (disagreement)” (Faridi & El-Sayegh,
2006). When Spearman’s Rank Correlation Coefficient (rs) is employed to examine the

inter-group comparison, if the computed rs exceeds the 0.05 critical value, then
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consistency is attended among the participants’ groups.

In this research, Spearman’s’ Correlation Coefficient was used to measure
accuracy and relationships in comparing responses based on different respondents’
groups. An assumption of no multicollinearity between attributes was made. The closer
rs to 1, the greater the correlation (rs =1 represents perfect agreement) while rs near to
or less than zero indicates no agreement between rankings from the two consecutive

rounds (Kalaian & Kasim, 2012). r is given by:

6 d?

r=1-— 4.4)
nd—n
Where:
r = Spearman rank correlation coefficient between two parties
d = difference between ranks assigned to variables for each cause,
and
n = the number of pairs of rank (in the research it is equal to the

number of attributes which is 24)

According to (Seboru, 2015), correlation strength was measured using two
approaches:
A. Comparing the value of Spearman Rank correlation (r) based on the strength of
the relationship between the two sets of variables which takes a value between -1 and
1. Where the positive values show agreement correlation while the negative values
show disagreement correlation.
B. Comparing the value of (r) to the critical values (rs) of Spearman Rank order
correlation from the statistical tables, where the level of significance in this research is

95% (o< = 0.05). Therefore, if the r value is greater than 0.05 that means there is “no
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significant difference between the two sets of data”, however, if the r value is less than

0.05 that means there is “a significant difference between the two sets of data”.

The guide below explains the strength of the relationship, considering the

absolute value of r.

- The correlation can be considered as very strong when, 0.8<r<1.0
- The correlation can be considered as strong when, 0.6<r<0.8
- The correlation can be considered as moderate when, 04<r<0.6
- The correlation can be considered as weak when, 02<r<04
- The correlation can be considered as very weak when, 0.0<r<0.2

The intergroup comparisons of the respondents’ perception on the ranking of

the REFs are considered for: -

SN Group Title Comparison Criteria
Q4 Major organization nationality (largest Qataris versus non-Qataris
nationalities)

Q6  Nationals in leadership (Positions of Locals) ~ With and without Qatari
leaders

Q12 Easiness of disagreement on decision Easy and hard disagreement
on decision

Q13 Human capacity Critical versus non-critical

Q16 Management support to risk management With and without
management support

Q26 Alternative supply chain With and without alternative
supply chain

Q31 Level of resilience With and without Resilience

Management
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4.8  INTER-GROUP COMPARISON OF QATARI VERSUS NON-QATARI

(Q04)

The Spearman Rank Correlation coefficient (rs) was employed to study the
strength of correlation and to compare the different rankings by Qatari and Non-Qatari
Organizations. Using RII outcomes for each group, Table 4.5 illustrates the Correlation
between the perception of Qatari and Non-Qatari on ranking of the REFs using
Spearman’s Rank Correlation Coefficient. The values of Spearman’s Rank Correlation
Coefficient, at o = 0.05, n=24 is 0.955 and p-value is less than the significance level (p-
value < 0.05). Then, the results confirm a statistically significant, very strong positive
relationship between the perception of Qatari and Non-Qatari organization on ranking
of the REFs. In other words, there are no significant differences between the ranking of

both organizations.

Table 4.5: Correlation between the perception of Qatari and Non-Qatari on ranking of

Resilience Engineering Factors using Spearman’s Rank Correlation Coefficient

Factor Overall Qatari Non-Qatari d?
RII Rank RII Rank RII Rank
FO1 0.758 17 0.757 15 0.758 19 16
F02 0.824 9 0.814 9 0827 9 0
F03 0.771 13 0.757 13 0.775 13 0
F04 0.738 20 0.721 19 0.743 20 1
F05 0.851 6 0.836 7 0857 5 4
F06 0.848 7 0.843 6 0.849 8 4
FO07 0.853 5 0.843 5 0857 4 1
FO8 0.910 1 0.879 1 0.921 1 0
F09 0.886 2 0.857 3 0.896 2 1
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Factor Overall Qatari Non-Qatari d?

RII Rank RII Rank RII Rank
F10 0.877 3 0.843 4 0.889 3 1
F11 0.758 18 0.743 17 0.763 17 0
F12 0.760 16 0.757 14 0.760 18 16
F13 0.697 22 0.679 22 0.704 22 0
F14 0.763 15 0.736 18 0.773 15 9
F15 0.794 10 0.800 10 0.793 10 0
F16 0.785 11 0.786 11 0.785 11 0
F17 0.650 24 0.650 23 0.649 24 1
F18 0.855 4 0.871 2 0849 7 25
F19 0.670 23 0.643 24 0.679 23 1
F20 0.754 19 0.714 20 0.768 16 16
F21 0.769 14 0.750 16 0.775 14 4
F22 0.848 8 0.836 8 0852 6 4
F23 0.730 21 0.707 21 0.738 21 0
F24 0.778 12 0.771 12 0.780 12 0
yd*= 104
= 0.955
p-value= 0.000

Also, linear regression analysis as shown in Figure 4.10 demonstrates that there
is a statistically positive relationship between the perceptions of organizations with and
without Qatari leadership on ranking of the REFs, as R2 is equal to 0.868 and the

correlation coefficient is equal to 0.932. Therefore, the results demonstrate that the
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perceptions of Qatar leadership and non-Qatari leadership are consistent with each other

concerning the REFs.
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Figure 4.10: Linear regression analysis between organizations with and without Qatari

leadership on ranking of the REFs.

4.9  INTER-GROUP COMPARISON OF ORGANIZATIONS EASY AND

HARD DISAGREEMENT ON DECISION (Q12)

The Spearman Rank Correlation coefficient (rs) was employed to study the
strength of correlation and to compare the different rankings by easy and hard dis-
agreement on decisions within organizations, using RII outcomes for each group. Table
4.6 illustrates the Correlation between the perception of organizations with and without
easy disagreement on decisions within on ranking of the REFs using Spearman’s Rank
Correlation Coefficient. The values of Spearman’s rank correlation coefficient, at o =
0.05, n=24 15 0.611 and the p-value is less than the significance level (p-value < 0.05).
Thus, the results confirm a statistically significant strong relationship between the
perception of organizations with and without easy disagreement on decisions within on

ranking of the REFs. In other words, there is no significant difference between ranking
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of both types of organization.

Table 4.6: Correlation between the perception of organizations with and without easy

disagreement on decisions on ranking of the REFs using Spearman’s Rank Correlation

Coefficient

Factor Overall With Without

RII Rank  RII Rank RII Rank  d?
FO1 0.758 17 0.805 14 0.649 22 64
F02 0824 9 0.868 8 0.721 14 36
F03 0.771 13 0816 12 0.667 20 64
F04 0.738 20 0.787 15 0.624 23 64
FO5 0.851 6 0.887 4 0770 9 25
F06 0.848 7 0.887 5 0.758 10 25
FO7 0853 5 0876 6 0.800 6 0
FO8 0910 1 0934 1 0.855 1 0
F09 0.886 2 0908 2 0836 2 0
F10 0877 3 0903 3 0818 4 1
F11 0.758 18 0.784 16 0.697 17 1
F12 0.760 16 0.766 18 0.746 12 36
F13 0.697 22 0711 22 0.667 21 1
F14 0.763 15 0.771 17 0.746 11 36
F15 0.795 10 0.829 10 0.715 15 25
F16 0.785 11 0.811 13 0.727 13 0
F17 0.650 24 0.661 23 0.624 24 1
F18 0855 4 0863 9 0836 3 36
F19 0.670 23 0.653 24 0.709 16 64
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Factor Overall With Without

RII Rank  RII Rank RII Rank  d?
F20 0.754 19 0.742 21 0.782 8 169
F21 0.769 14 0.753 19 0.806 5 196
F22 0.848 8 0.874 7 0.788 7 0
F23 0.730 21 0.747 20 0.691 19 1
F24 0.778 12 0.816 11 0.691 18 49
Y= 894
= 0.611
p-value= 0.002

Also, linear regression analysis as shown in Figure 4.11 demonstrates that there
is a statistically positive relationship between the perceptions of organizations with and
without easy disagreement on decisions on ranking of the REFs, as R2 is equal to 0.826
and the correlation coefficient is equal to 0.909. Therefore, the results demonstrate that
the perceptions of flexible (easy of disagreement) and rigid (not easy of agreement)

organizations are consistent with each other concerning ranking of the REFs.
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Figure 4.11: Linear regression analysis between organizations with and without easy

disagreement on decisions on ranking of the REFs.

4.10 INTER-GROUP COMPARISON REGARDING CRITICAL HUMAN

CAPACITY (Q13)

The Spearman Rank Correlation coefficient (rs) was employed to study the
strength of correlation and to compare the different rankings of organizations having
critical and non-critical human capacity, using RII outcomes for each group. Figure
4.12 illustrates the Correlation between the perception of organizations with and
without critical human capacity on ranking of the REFs using Spearman’s Rank
Correlation Coefficient. The values of Spearman’s rank correlation coefficient, at o =
0.05, n=24 is 0.754 and the p-value is less than the significance level (p-value < 0.05).
Thus, the results confirm a statistically significant strong relationship between the
perception of organizations with and without critical human capacity on ranking of the
REFs. In other words, there is no significant difference between the ranking of the REFs

by both types of organizations.
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Table 4.7: Correlation between the perception of with and without critical human

capacity organizations on ranking of the REFs using Spearman’s Rank Correlation

Coefficient

Factor Overall With Without

RIT Rank RIT Rank RII Rank  d?
FO1 0.758 17 0.745 20 0.843 7 169
F02 0.824 9 0.830 9 0.786 13 16
F03 0.771 13 0.773 12 0.757 18 36
F04 0.738 20 0.760 16 0.586 23 49
FO5 0.851 6 0.855 4 0.829 8 16
F06 0.848 7 0.840 8 0.900 3 25
FO7 0.853 5 0.846 5 0.900 2 9
FO8 0.910 1 0914 1 0.886 4 9
F09 0.886 2 0.897 2 0.814 10 64
F10 0.877 3 0.876 3 0.886 5 4
F11 0.758 18 0.754 18 0.786 15 9
F12 0.760 16 0.754 17 0.800 12 25
F13 0.697 22 0.688 22 0.757 19 9
F14 0.763 15 0.762 15 0.771 16 1
F15 0.795 10 0.796 10 0.786 14 16
F16 0.785 11 0.781 11 0.814 11 0
F17 0.650 24 0.651 24 0.643 22 4
F18 0.855 4 0.844 6 0.929 1 25
F19 0.670 23 0.682 23 0.586 24 1
F20 0.754 19 0.752 19 0.771 17 4
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Factor Overall With Without

RIT Rank RIT Rank RII Rank  d?
F21 0.769 14 0.773 13 0.743 20 49
F22 0.848 8 0.844 7 0.871 6 1
F23 0.730 21 0.728 21 0.743 21 0
F24 0.778 12 0.771 14 0.829 9 25
yd*= 566
= 0.754
p-value= 0.000

Also, linear regression analysis as shown in Figure 4.12 below demonstrates
that there is a statistically positive relationship between the perceptions of organizations
with and without critical human capacity on ranking of REFs, as R2 is equal to 0.888
and correlation coefficient is equal to 0.942. Therefore, the results demonstrate that the
perceptions of organizations with and without critical human capacity are consistent

with each other concerning the REFs.
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Figure 4.12: Linear regression analysis between with and without critical human

capacity organizations on ranking of the REFs.

4.11 INTER-GROUP COMPARISON REGARDING MANAGEMENT

SUPPORT TO RISK MANAGEMENT (Q16)

The Spearman Rank Correlation coefficient (rs) was employed to study the
strength of correlation and to compare the different rankings of organizations having
management support for Risk Management, using RII outcomes for each group. Figure
4.13 1illustrates the Correlation between the perception of organizations with and
without management support for risk management on ranking of the REFs using
Spearman’s Rank Correlation Coefficient. The values of Spearman’s rank correlation
coefficient, at a = 0.05, n=24 is 0.400 and the p-value is more than the significance
level (p-value > 0.05). Thus, the results confirm a statistically in-significant, weak
relationship between the perception of organizations with and without management
support for risk management on ranking of the REFs. In other words, there are

significant differences between the ranking of both types of organizations.
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Table 4.8: Correlation between the perception of organizations with and without

management support for risk management on ranking of the REFs using Spearman’s

Rank Correlation Coefficient

Factor Overall With Without

RIT Rank RII Rank RII Rank  d?
FO1 0.758 17 0.756 18 0.778 8 100
F02 0.824 9 0.828 9 0.778 5 16
F03 0.771 13 0.776 13 0.711 17 16
F04 0.738 20 0.742 20 0.689 19 1
F05 0.851 6 0.864 5 0.711 15 100
F06 0.848 7 0.864 6 0.667 20 196
FO07 0.853 5 0.868 4 0.689 18 196
FO8 0.910 1 0.918 1 0.822 2 1
F09 0.886 2 0.894 2 0.800 3 1
F10 0.877 3 0.886 3 0.778 4 1
F11 0.758 18 0.770 16 0.778 7 81
F12 0.760 16 0.762 17 0.733 12 25
F13 0.697 22 0.704 22 0.778 9 169
F14 0.763 15 0.774 14 0.644 23 81
F15 0.795 10 0.808 10 0.644 22 144
F16 0.785 11 0.800 11 0.778 6 25
F17 0.650 24 0.656 24 0.722 14 100
F18 0.855 4 0.854 8 0.867 1 49
F19 0.670 23 0.674 23 0.622 24 1
F20 0.754 19 0.756 19 0.733 13 36
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Factor Overall With Without

RII Rank RII Rank RII Rank d?

F21 0.769 14 0.770 15 0.756 11 16
F22 0.848 8 0.856 7 0.756 10 9
F23 0.730 21 0.736 21 0.667 21 0
F24 0.778 12 0.784 12 0.711 16 16
yd*= 1380
= 0.400
p-value= 0.053

Also, linear regression analysis as shown in Figure 4.13 demonstrates that there
is a statistically positive relationship between the perceptions of organizations with and
without management support for risk management on ranking of the REFs, as R2 is
equal to 0.736 and correlation coefficient is equal to 0.859. Therefore, the results
demonstrate that the perceptions of organizations with and without management
support for risk management are consistent with each other concerning the REFs. The
explanation for this difference is well aligned with how both resilience and risk
management, the processes of identifying, assessing, and controlling threats that may
affect the enterprise, are interconnected. Resilience management is a process
interconnected with risk management although it goes beyond the risk process only. It
is management’s responsibility to make the necessary changes to mitigate these risks
using different tools (Hollnagel & Woods, 2005 ). Resilience engineering (or resilience
management) has been described as “managing the risks beyond risk assessment”
(Wreathall, 2017), hence the commitment on managing risks in any organization makes

a big difference on how well these organization perform on resilience. That is why there
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is significant difference in ranking of REFs with and without the management support

for the risk management system.
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Figure 4.13: Linear regression analysis between organizations with and without

management support for risk management on ranking of REFs

4.12 INTER-GROUP COMPARISON OF ALTERNATIVE SUPPLY CHAIN

(Q26)

The Spearman Rank Correlation coefficient (rs) was employed to study the
strength of correlation and to compare the different rankings of alternative supply chain,
using RII outcomes for each group. Table 4.9 illustrates the Correlation between the
perception of organizations with and without alternative supply chains on ranking of
the REFs using Spearman’s Rank Correlation Coefficient. The values of Spearman’s
rank correlation coefficient, at a = 0.05, n=24 is 0.411 and the p-value is less than the
significance level (p-value < 0.05). Thus, the results confirm a statistically significant
moderate relationship between the perception of organizations with and without
alternative supply chain on ranking of the REFs. In other words, there is no significant

difference between the ranking of both types of organizations.
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Table 4.9: Correlation between the perception of with and without alternative supply

chain organizations on ranking of the REFs using Spearman’s Rank Correlation

Coefficient
Factor Overall With Without d?
RII Rank RII Rank RII Rank
FO1 0.758 17 0.763 16 0.717 15 1
F02 0.824 9 0.833 9 0.750 11 4
FO3 0.771 13 0.784 13 0.667 20 49
F04 0.738 20 0.736 19 0.750 12 49
FO5 0.851 6 0.868 4 0.717 14 100
F06 0.848 7 0.860 6 0.750 10 16
FO7 0.853 5 0.862 5 0.783 9 16
FO8 0.910 1 0.916 1 0.867 3 4
F09 0.886 2 0.893 2 0.833 5 9
F10 0.877 3 0.883 3 0.833 6 9
F11 0.758 18 0.779 14 0.583 23 81
F12 0.760 16 0.755 17 0.800 8 81
F13 0.697 22 0.701 22 0.667 21 1
F14 0.763 15 0.773 15 0.683 19 16
F15 0.794 10 0.806 10 0.700 16 36
Fl16 0.785 11 0.804 11 0.633 22 121
F17 0.650 24 0.660 24 0.567 24 0
F18 0.855 4 0.854 7 0.867 4 9
F19 0.670 23 0.660 23 0.750 13 100
F20 0.754 19 0.734 20 0.917 1 361
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Factor Overall With Without d?
RII Rank RII Rank RII Rank

F21 0.769 14 0.753 18 0.900 2 256
F22 0.848 8 0.850 8 0.833 7 1
F23 0.730 21 0.734 21 0.700 18 9
F24 0.778 12 0.788 12 0.700 17 25
Sd= 1354
= 0.411
p-value= 0.046

Also, linear regression analysis as shown in Figure 4.14 demonstrates that there

is a statistically positive relationship between the perceptions of organizations with and

without alternative supply chains on ranking of the REFs, as R2 is equal to 0.743 and

the correlation coefficient is equal to 0.862. Therefore, the results demonstrate that the

perceptions of organizations with and without alternative supply chains are consistent

with each other concerning the REFs.
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Figure 4.14: Linear regression analysis between with and without alternative Supply

Chain organizations on ranking of the REFs

4.13 INTER-GROUP COMPARISON OF ORGANIZATIONAL LEVEL OF

RESILIENCE (Q31)

The Spearman Rank Correlation coefficient (rs) was employed to study the
strength of correlation and to compare the different rankings based on an organization’s
level of resilience, using RII outcomes for each group. Table 4.10 illustrates the
Correlation between the perception of organizations with and without resilience
management on ranking of the REFs using Spearman’s Rank Correlation Coefficient.
The values of Spearman’s rank correlation coefficient, at o = 0.05, n=24 is 0.746 and
the p-value is less than the significance level (p-value < 0.05). Thus, the results confirm
a statistically significant strong relationship between the perception of organizations
with and without resilience management on ranking of the REFs. In other words, there

is no significant difference between the ranking of both types of organizations.
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Table 4.10: Correlation between the perception of organizations with and without

resilience management on ranking of the REFs using Spearman’s Rank Correlation

Coefficient
Factor Overall With without d?
RII Rank RII Rank RII Rank

FO1 0.758 17 0.763 16 0.703 19 9
F02 0824 9 0.833 9 0.793 11 4
F03 0.771 13 0.784 13 0.759 15 4
F04 0.738 20 0.736 19 0.703 20 1
F05 0.851 6 0.868 4 0.793 10 36
F06 0.848 7 0.860 6 0.835 7 1
FO07 0853 5 0.862 5 0.883 2 9
FO8 0910 1 0.916 1 0.924 1 0
F09 0.886 2 0.893 2 0.862 3 1
F10 0877 3 0.883 3 0.855 5 4
F11 0.758 18 0.779 14 0.697 21 49
F12 0.760 16 0.755 17 0.745 16 1
F13 0.697 22 0.701 22 0.690 24 4
F14 0.763 15 0.773 15 0.697 2249
F15 0.794 10 0.806 10 0.772 12 4
F16 0.785 11 0.804 11 0.738 17 36
F17 0.650 24 0.660 24 0.767 13 121
F18 0.855 4 0.854 7 0.848 6 1
F19 0.670 23 0.660 23 0.697 23 0
F20 0.754 19 0.734 20 0.800 9 121
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Factor Overall With without d?
RII Rank RII Rank RII Rank
F21 0.769 14 0.753 18 0.800 8 100
F22 0.848 8 0.850 8 0.862 4 16
F23 0.730 21 0.734 21 0.738 18 9
F24 0.778 12 0.788 12 0.766 14 4
yd*= 584
= 0.746
p-value= 0.000

Also, linear regression analysis as shown in Figure 4.15 demonstrates that there

is a statistically positive relationship between the perceptions of organizations with and

without resilience management on ranking of the REFs, as R2 is equal to 0.884 and the

correlation coefficient is equal to 0.940. Therefore, the results demonstrate that the

perceptions of organizations with and without resilience management are consistent

with each other concerning the REFs.
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Figure 4.15: Linear regression analysis between organizations with and without

resilience management on ranking of the REFs

4.14 SUMMARY OF INTER-GROUP COMPARISON BY SPEARMAN’S

RANK CORRELATION

Based on the above analysis, there are no significant differences between the

different groups of participants and organizations and therefore, the data and results can

be generalized among Oil and Gas sector in Qatar Table 4.11.

Table 4.11: Intergroup Comparison Summary

SN Group Title Comparison Criteria Significant
Difference
Q4 Major organization nationality Qataris versus non-Qataris No
(largest nationalities)
Q6  National in leadership (Positions With and without Qatari No
of Locals) leaders
Q12 Easiness of disagreement on Easyand hard disagreement No

66



SN Group Title Comparison Criteria Significant

Difference

decisions on Decisions

Q13 Human capacity Critical versus non-critical ~ No

Q16 Management support for risk with and without Yes
management management support

Q26 Alternative supply chain With and without No

alternative supply chain
Q31 Level of resilience With and without No

Resilience Management

4.15 COMPONENTS OF THE RESILIENCE PERFORMANCE INDEX (RPI)

The main finding of this study was that the Resilience Engineering Factors
(REF) could be represented by a single index “Resilience Performance index (RPI).
The RPI contains 24 constructs representing the REFs as categorized in 6 groups, (i.e.,
GO1- Top Management Commitment, G02-Speaking-up Culture, G06-Learning, G04-
Awareness, G05-Being Prepared, and GO03-Flexibility).

It is essential to mention that the weight of each resilience factor contributes to
the overall performance. The Relative Importance Index would reveal the relative
impact of REFs on organizational resilience performance. Therefore, the Resilience
Performance Index (RPI) represents the average percentage of the Relative Importance
Indices of the 24 REFs. The formula expressing the RPI calculation is shown in

Equation 4.5 below.
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nRIL
Rp ==L ¢ (4.5)

Where:

RII = Relative Importance Index of Factor I
n Number of factors under consideration

The relative contribution of each indicator to the RPI was calculated according
to the formula presented above and the RPI for the resilience level of the Oil and Gas
sector in Qatar is 78.9 % or almost 80 % which according to (Rooshdi, Abd Majid,
Sahamir, & Ismail, 2018) can be considered as high level. In other words, the Oil and
Gas sector in Qatar showed high resilience level based on the level of calculated RPI,

almost 80%.

Table 4.12: Resilience Performance Index Calculation

Overall
Factor  Group Description RII
Rank

FO1 GO06 Strong Training Program 0.758 17
FO02 G02 Healthy Working Culture 0.824 9
FO3 G02 Speed and Transparency of Decisions 0.771 13

Liberty of Decision-Making During
F04 GO1 0.738 20

Emergency
FO5 GO05 Organizational Governance 0.851 6
F06 GO05 Risk Management System 0.848 7
FO7 GO05 Crisis Risk Identification 0.853 5
FO8 G04 Crisis Response Team 0.910 1
F09 G04 Role and Responsibility During Crisis 0.886 2
F10 G06 Information Technology System 0.877 3
F11 GO03 Inhouse Maintenance Team 0.758 18
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Overall

Factor  Group Description RII
Rank
F12 GO03 Outsourced Maintenance Team 0.760 16
F13 G03 Local Maintenance Team 0.697 22
Services of Original Equipment
F14 GO03 0.763 15
Manufacturer
Effective Sparing Philosophy During
F15 GO05 0.794 10
Crisis
F16 GO5 Warehouse Spares Capacity 0.785 11
F17 GO03 Availability of Suppliers and Vendors 0.650 24
Availability of Local Expertise and
F18 GO1 0.855 4
R&D Capabilities
F19 G04 Productivity Level During Crisis 0.670 23
F20 G04 Financial Arrangement During Crisis 0.754 19
Supply Chain Continuity During
F21 G04 0.769 14
Crisis
F22 G06 Lessons Learnt Best Practices 0.848 3
F23 GO1 Change Strategies Upon Crisis 0.730 1
Innovative Solutions for Business
F24 G06
Challenges 0.778 12
The Resilience Performance Index (RPI), % 78.9

The weight of these 24 factors is shown below in Figure 4.16 which shows almost

a balanced disruption on the radar chart.
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Figure 4.16: Resilience performance index calculation
The results of the Relative Importance Index revealed the relative impact of

REFs and its relation to the Resilience Groups as shown below in Figure 4.17 below.
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Resilience Engineering:
Suggested framework of
(Wreathall, 2006 ).

G02 - Speaking-Up culture

G06 - Learning

GO1 - Top Management
Commitment

G04 - Awareness
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FI2-Outsourced Maintenance Team

F13-Local Maintenance Team

F14-Services of Original Equipment Manufacturer

-Availability of Suppliers and Vendors
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Figure 4.17: REFs ranking and its relation to the Resilience Groups

4.16 COMPONENTS OF THE GROUP’S PERFORMANCE INDEX (GPI)

Following the same concept of RPI as presented in Equation 4.5, the group

performance presented by a single index, Group Performance index (GPI). GPI contains

3, 2,4,5,5, 5 and factors representing the REFs in the resilience groups 1 to 6

respectively, (i.e., GO1-Top Management Commitment, G02-Speaking-up Culture,

G06-Learning, G04- Awareness, G05-Being Prepared, and G03-Flexibility) as listed in

Table 4.13.

Table 4.13: Group Performance Index Calculation.

Group GPI Rank
GO05- Being Prepared 0.826 1
GO06- Learning 0.815 2
GO04- Awareness 0.798 3
G02- Speaking-up Culture 0.798 4
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GO1- Top Management Commitment 0.774 5

GO03- Flexibility 0.726 6

GO1-Top
Management
Commitment

G02-Speaking-up

GO6-Learning Culture

GO05-Being Prepared GO3-Flexibility

GO4-Awareness
=== Group == = RP|

Figure 4.18 : Group Performance Index (GPI)
4.17 DISCUSSION OF RESULTS
4.17.1. Discussion of factors within groups
4.17.1.1. GOI- Top Management Commitment

G01- Top Management Commitment group was ranked as the 5% group with
a GPI of 0.774. The ranking of group REFs according to their relative effects on RPI is
shown in Table 4.14 in descending order. At this group level, the most important REF
in the group is ‘F18-Availability of Local Expertise and R&D Capabilities’ which has
the highest group ranking of 1% among the other REFs, and an overall ranking of 8 as
shown below. The second ranked REF in this group was ‘F04-Making Decision During

Emergency’ with an overall ranking value of 20. Factor ‘F23- Change Strategies Upon
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Crisis’ was ranked as the third indicator with an overall ranking value of 21. GO1-Top
Management Commitment means top management understanding human
performance deficiencies and trying to resolve them. Providing continuous monitoring
for all human performance related issues demonstrates the importance of human
performance for an organization (Azadeh, Asadzadeh, & Tanhaeean, 2017); (Azadeh,
Salehi, Ashjari, & Saberi, 2014); (Costella, Saurin, & Guimaraes, 2009); (Wreathall,
2006).

The REFs (F18, F04 and F23) within this group demonstrate the understanding
of top management of the deficiencies in the organization and the support needed to
deal with crisis. For example, ‘F18-Availability of Local Expertise and R&D
Capabilities’ is an acknowledgment by the top management of the essential role of local
expertise in building human capacity to provide technical support for the operations of
the company.

Table 4.14: Relative effects and ranking of the REFs within GO1-Top Management

Commitment
Overall Group Group
Factor Description RII
Rank Rank Weight
F18 Availability of Local Expertise and 0.855 8 1 0.774

R&D Capabilities
F04  Making Decision During Emergency 0.738 20 2

F23  Change Strategies Upon Crisis 0.730 21 3

4.17.1.2. GO02-Speaking-up Culture

G02-Speaking-up Culture group was ranked as the 4" group with a GPI of
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0.797. The rankings of the group REFs according to their relative effects on RPI is
shown in Table 4.15 below in descending order. At this group level, the most important
factor is ‘FO2-Healthy Working Culture’ which has the highest resilience factor ranking
in this group with an overall ranking value of 9. The second most important factor in
this group is ‘F03-Speed and Transparency of Decisions’ with an overall ranking value
of 13. These two factors (F02 and F03) are part of the group G02-Speaking-up Culture
which means creating a culture to allow reporting of issues and concerns throughout
the organization without the fear of being punished. Such a culture allows the
organization to recognize and learn from its weaknesses (Azadeh, Asadzadeh, &
Tanhaeean, 2017); (Azadeh, Salehi, Ashjari, & Saberi, 2014); (Costella, Saurin, &
Guimaraes, 2009) & (Wreathall, 2006). The two REFs (F02 and FO03) are
interconnected factors as building a healthy working culture will allow the liberty to
report safety issues, mistakes, and critical issues without the fear of being punished. To
build such a culture, an organization needs a culture that allows the reporting of
problems, so that these can be addressed and resolved instead of hiding them under the
rug. Such a culture is an important source of organizational resilience (Azadeh,
Asadzadeh, & Tanhaeean, 2017); (Azadeh, Salehi, Ashjari, & Saberi, 2014); (Costella,
Saurin, & Guimaraes, 2009); (Wreathall, 2006).

Table 4.15: Relative effects and ranking of the REFs within G02-Speaking-up Culture

Group  Group

Factor Description RII Overall Rank
Rank  Weight
FO02 Healthy Working Culture 0.824 9 1 0.797
Speed and Transparency of
FO03 0.771 13 2
Decisions
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4.17.1.3. GO06- Learning

G06- Learning group is ranked as the 2™ group with a GPI of 0.815. The
rankings of the components (Factors) of this group according to their relative effects on
RPI is shown in Table 4.16 below in descending order. In this group, the most important
factor is ‘F10-Information Technology System’ which has the highest resilience factor
rank in this group with an overall ranking value of 3. The second resilience factor is
‘F22- Lessons Learned Best Practices’ with an overall ranking of 8. The third factor is
‘F24-Innovation Solutions for Business’ and has an overall ranking of 12. The fourth
factor is ‘FO1-Strong Training Program’ with an overall ranking of 18. These factors
(F10, F22, F24, and FO1) are all part of the group G06-Learning which indicates how
much the organization learns from disruptive accidents and its own mistakes ( (Azadeh,
Asadzadeh, & Tanhaeean, 2017); (Azadeh, Salehi, Ashjari, & Saberi, 2014); (Costella,
Saurin, & Guimaraes, 2009); (Wreathall, 2006). 'F10- Information Technology System'
is part of the group ‘Learning’ as a medium or learning tool providing online access to
training and knowledge resources (books, scientific journals, online training. etc.).
Information Technology (IT) system also provides the organization with tools to share
all information related to a crisis via communications platforms such as emails,
electronic bulletins, and internal intranet. Within the IT system, all documentation
policies and procedures are stored and made available for employees. Organizations
with a well-developed IT system can have the option for remote operation for some or
all its operations. This was observed during the COVID-19 pandemic where some
organizations were able to continue operations remotely during the crisis instead of
shutting down. Such operations’ flexibility meant that this option was available because

of good IT system set ups in those organizations which resulted in increasing their
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capacity for resilience during the crisis. An IT system can also play key roles during a
crisis as it is one of the key tools for any crisis management system. During
emergencies, an [T system can be used to provide real-time information on the status
of the situation to allow the right action to be taken to deal with the crisis (Zamiar &
Scibiorek, 2022). The survey showed that IT was identified as one of the main resilience
components. When participants were asked to choose what components of their
organizations showed the most resilience level (Q32), approximately 65% of them
chose IT as the key resilience component of their organization. IT was also identified
by participants as one of the top risks facing the Oil and Gas sector in Qatar (Q40), as
almost 50% of them identified IT as being the highest risk facing the Oil and Gas sector.
Therefore, this REF is a key factor for building organizational resilience.

REF ‘F22-Lessons Learned Best Practices’ is a learning process whereby
resilient organizations continuously adopt industry best practices to improve
operations. This REF is also part of the continuous improvement (CI) process where
data from accident investigations is analyzed to identify not only the root causes of
these accidents but also to know how to avoid them from happening again. The process
of CI as part of an organization’s continuous improvement process can be performed
by a team of employees who will review what went right during accidents and what
went wrong in an attempt to provide the organization with a wealth of data and
knowledge by developing a lessons learnt dossier on how to avoid future accidents or
minimize their impact as part of the enhancement of an organization’s capacity for
resilience. REF ‘F24-Innovative Solutions for Business Challenges’ is connected to
REF ‘F22- Lessons Learned Best Practices’ where challenges are identified via the
lessons learned process and resolved through innovative solutions. Resilience thinking

adopts transformations as one of the aspects of social-ecological systems (SES) to take
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advantage of crisis to transform into a new stable system using innovative thinking
coupled with resources’ experience and knowledge (Folke , et al., 2010).

‘FO1-Strong Training Program’ is also an essential REF for building
organizational resilience which allows organizations to learn from a crisis and build its
capabilities to deal with future disruptive events and mistakes ( (Azadeh, Asadzadeh,
& Tanhaeean, 2017); (Azadeh, Salehi, Ashjari, & Saberi, 2014); (Costella, Saurin, &

Guimaraes, 2009); (Wreathall, 2006).

Table 4.16: Relative effects and ranking of the REFs within G06- Learning

Overall Group  Group
Factor Description RII
Rank Rank  Weight

Information Technology

F10 0.877 3 1 0.815
System

F22 Lessons Learned Best Practices 0.848 8 2

F24 Innovative Solutions for 0.778 12 3

Business Challenges

FO1 Strong Training Program 0.758 18 4

4.17.1.4. GO04- Awareness

G04- Awareness was ranked as the 3™ group with a GPI of 0.797. The ranking
of REFs in this group according to their relative effects on RPI is shown in Table 4.17
in descending order. At this group level, the most important REF is ‘FO8-Crisis
Response Team’ which has the highest resilience factor rank with an overall ranking
value of 1. The second most important REF in this group is ‘F09-Role and

Responsibility During Crisis’ with an overall ranking of 2. The third REF in this group
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is ‘F21-Supply Chain Continuity During Crisis’ with an overall ranking of 14. The
fourth REF is ‘F20- Financial Arrangement During Crisis’ which is ranked as 19. The
fifth REF in this group is ‘F19-Productivity Level During Crisis’ with an overall
ranking of 23. These REFs are part of the group GO04-Awareness which means
collecting data that provides management with insights into what is going on with the
plant by analyzing the quality of human performance, the extent to which it is a
problem, and the actions taken to defeat these problems (Azadeh, Asadzadeh, &
Tanhaeean, 2017); (Azadeh, Salehi, Ashjari, & Saberi, 2014); (Costella, Saurin, &
Guimaraes, 2009); (Wreathall, 2006). It is noticeable that these factors are all associated
with actions taken during a crisis. For example, ‘FO8-Crisis Response Team’ is the
building of a centralized team of command to deal with a crisis and to provide the senior
leadership with real-time monitoring of the situation as well as the views and behaviors
of employees which will ultimately result in the improvement of awareness and
therefore the making of better crisis management decisions. Such active efforts develop
and nurture employees’ competency and improve their communication behaviors by
being conscious and improving their sense of dealing with crises, thereby leading to a
resilient organization (Kim, 2021). Similarly, the factor ‘F09-Role and Responsibility
During Crisis’ comes as a subsequent factor to ‘FO8-Crisis Response Team', stating that
developing roles and responsibilities during a crisis is one of the main functions of the
crisis response team and crisis management in general. REF ‘F09-Role and
Responsibility During Crisis’ is an important factor during a crisis, it helps defeat
confusion and ambiguity as to who does what during a crisis (Margheritti, et al., 2023).
Having clear roles and responsibilities and having these as part of the overall
organization seems to be vital for the resilience of an organization. Both factors ‘F21-

Supply Chain Continuity During Crisis’ and ‘F20- Financial Arrangement During
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Crisis’ are an essential part of crisis management to ensure the continuity of supply of
these resources (materials and funding) to be able to manage a crisis. Finally, the factor
‘F19-Productivity Level During Crisis’ is also an important factor to ensure the
continuous monitoring of employees during a crisis to make sure they get the support
needed to maximize their productivity. These REFs (crisis management factors) are

needed to build an organization’s capacity for resilience.

Table 4.17: Relative effects and ranking of the REFs within G04-Awareness

Overall Group  Group

Factor Description RII
Rank Rank  Weight
FO8  Crisis Response Team 0.91 1 1 0.797
Role and Responsibility During
F09 0.886 2 2

Crisis

Supply Chain Continuity
F21 0.769 14 3
During Crisis

Financial Arrangement During
F20 0.754 19 4
Crisis

Productivity Level During
F19 0.67 23 5
Crisis

4.17.1.5. GO5- Being Prepared

GO05-Being Prepared is ranked as the 1% group with a GPI of 0.826. The
rankings of REFs of this group according to their relative effects to RPI is shown in
Table 4.18 in descending order. At this group level, the most important REF is ‘F07-
Crisis Risk Identification” which has the highest resilience factor rank with an overall

ranking value of 5. The second REF is ‘F05-Organizational Governance’ with an
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overall ranking of 6. The third REF in this group is ‘FO6-Risk Management System’
which has an overall ranking of 7. The fourth REF is "F15-Effective Sparing Philosophy
During Crisis’ and has an overall ranking of 10. The fifth and last REF in this group is
‘F16-Warehouse Spare Capacity’ and has an overall ranking of 11. These REFs are part
of the group G05-Being Prepared which means being on top of issues in relation to
human performance and making sure that an organization is alerted to and actively
engaged in resolving issues (Azadeh, Asadzadeh, & Tanhaeean, 2017); (Azadeh,
Salehi, Ashjari, & Saberi, 2014); (Wreathall, 2006). “The term “crisis management”
means the detection process of threats to an organization and its stakeholders to respond
effectively” (PRATIWI, APRIANINGSIH, AFIF, & PUTRI, 2021). Resilience
management is a process that is interconnected with risk management, although it goes
beyond the risk process only. Resilience engineering (or resilience management) has
been described as “managing the risks beyond risk assessment” (Wreathall, 2006). It is
management’s responsibility to make and enforce the necessary risk management
processes and tools to mitigate risks (Hollnagel & Woods, 2005 ). Hence it is important
to have risk management as a system and to have management enforcing this risk
management. Furthermore, REF ‘F07- Effective Sparing Philosophy During Crisis’ and
‘F16-Warehouse Spare Capacity’ are both part of the process of being ready for any
potential accidents. It is to make sure that the company has its safety inventory to avoid

disruption to operations during a crisis due to a shortage of materials.

Table 4.18: Relative effects and ranking of the REFs within G05-Being Prepared

Overall Group Group

Factor Description RII

Rank Rank Weight
FO7 Crisis Risk Identification 0.853 5 1 0.826
FO5 Organizational Governance 0.851 6 2
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F06 Risk Management System  0.848 7 3
Effective Sparing

F15 0.794 10 4
Philosophy During Crisis

F16 Warehouse Spare Capacity  0.785 11

4.17.1.6.  GO3- Flexibility

GO03-Flexibility was ranked as the 6™ group with a GPI of 0.726. The rankings
of REFs in this group according to their relative effects on RPI is shown in Table 4.19
in descending order. At this group level, the most important REF is ‘F14-Services of
Original Equipment Manufacturer’ which has the highest REF rank with an overall
ranking value of 15. The second REF within this group is ‘F12-Outsourced
Maintenance Team’ which has the second highest REF rank with an overall ranking
value of 16. The third REF is ‘F13-Inhouse Maintenance Team’ which is ranked with
an overall ranking value of 17. The fourth REF within this group is ’F13-Local
Maintenance Team’ with an overall ranking of 22. The fifth REF is ‘F17-Availability
of Suppliers and Vendors’ which has an overall ranking of 24. These factors (F14, F12,
F11, F13, and F17) are all part of the group G03-Flexibility which means the capability
of an organization to cope with disruptive problems and be able resolve these problems
without impacting on its functionality. It is important that the front-line supervisors are
given the authority to take the necessary decisions to deal with situations during
disruptive events without having to wait for approval from top management (Wreathall,
2006). These REFS are associated with building organizational capability in
maintenance and supply (inhouse and locally) before a crisis which are both essential
to build up as part of the internal capability to deal with disruption. Such resources are

part of building an organization’s agility to cope with disruptive accidents when they
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happen, and such capabilities will be needed.

Table 4.19: Relative effects and ranking of the REFs within G03- Flexibility

Overall Group Group
Factor Description RII
Rank Rank Weight

Services of Original Equipment

F14 0.763 15 1
Manufacturer 0.726

F12 Outsourced Maintenance Team 0.760 16 2

F11 Inhouse Maintenance Team 0.758 17 3

F13 Local Maintenance Team 0.697 22 4

Availability of Suppliers and
F17 0.650 24 5
Vendors

4.17.2.  Discussion of Factors According to Their Relative Effects

The 10 highest ranked REFs are shown in Table 4.20 in ascending order
according to their ranking or descending order according to their overall relative effect
on RPI. The first ranked REF was ‘F08-Crisis Response Team' with a relative effect
value of 0.91 and overall ranking of 1. REF ‘F08- Crisis Response Team’ is part of the
group G04-Awareness, which is an important factor for dealing with crisis. A crisis
response team is a centralized team of command assigned to deal with a crisis and can
provide senior leadership with real-time monitoring of the situation as it unfolds. It also
monitors the views and behaviors of employees during a crisis which ultimately results
in improving awareness and therefore leads to making better crisis management
decisions. Such active efforts develop and nurture employees’ competency and improve

their communication behaviors by being conscious and improving their sense of dealing
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with crisis, thereby leading to a resilient organization (Kim, 2021).

The second REF is 'F09-Role and Responsibility During Crisis' with a relative
effect value of 0.886 and overall ranking of 2, and it is also part of the group G04-
Awareness. REF ‘F09-Role and Responsibility During Crisis’ comes as a subsequent
factor to REF ‘FO8-Crisis Response Team’ since developing roles and responsibilities
for times of crisis is one of the main functions of the Crisis Response Team. REF ‘F09-
Role and Responsibility During Crisis’ is an important factor during a crisis, it helps
defeat confusion and ambiguity regarding who does what during a crisis (Margheritti,
etal., 2023). Having clear roles and responsibilities and having this as part of the overall
organization seems to be vital for the resilience of an organization.

The third most important REF was 'F10-Information Technology System' or IT
system with a relative effect value of 0.877 and overall ranking of 4 which is part of the
group G06-Learning. REF ‘F10- Information Technology System’ acts as a medium
or learning tool to provide online access to training and knowledge resources (books,
scientific journals, online training. etc.). An Information Technology (IT) system also
provides the organization with a tool to share all information related to a crisis via
communication platforms such as emails, electronic bulletins, and internal intranet.
Within an IT system all documentation policies and procedures are stored and made
available to employees. Organizations with well-developed IT system can have the
option for remote operation for some or all its operations. This was observed during the
COVID-19 pandemic where some organizations were able to continue operations
remotely during the crisis instead of shutting down. The flexibility to utilize such an
option was available because of good IT systems set up in those organizations which
resulted in increasing their resilience capacity during the crisis. An IT system can also

play other key roles during a crisis as it is one of the key tools for any crisis management
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system. During emergencies, an IT system can be used to provide real-time information
on the status of the situation to allow the right action to be taken to deal with the crisis
(Zamiar & Scibiorek, 2022). The survey showed that IT was identified as one of the
main resilience components. In answer to the survey question number Q32 ‘the

2

resilience in your organization was mainly shown in...’, approximately 65% of
participants choose IT as the key resilience component of their organization. IT was
also identified as one of the top risks facing the Oil and Gas sector in Qatar. When were
participants asked ‘List the top three major risks facing Oil and Gas sector in Qatar?’
(Q40), almost 50% of them choose IT which made it the highest risk that can face the
Oil and Gas sector. Therefore, this REF is a key factor for building organizational
resilience.

The fourth most important REF is ‘F18-Availability of Local Expertise and
R&D Capabilities’ with a relative effect value of 0.855 and overall ranking of 4 which
is part of the group G01-Top Management Commitment. F18 is an acknowledgment
by top management of the essential role that local expertise plays in building human
capacity to provide the technical support to the operations of the company.

The fifth most important REF was ‘FO7-Crisis Risk Identification’ with a
relative effect value of 0.853 and overall ranking of 5 which is part of the group G05-
Being Prepared. ‘FO7- Crisis Risk Identification’ is part of the crisis management
process which means the process of detecting threats to an organization and its
stakeholders and responding to these effectively (PRATIWI, APRIANINGSIH, AFIF,
& PUTRI, 2021). Crisis risk identification is also part of an overall risk management
system (PRATIWI, APRIANINGSIH, AFIF, & PUTRI, 2021) which is an
interconnected system with organizational resilience (Wreathall, 2006). Risk

management and resilience management are interconnected processes although
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resilience as a process goes beyond only the risk process. Resilience engineering (or
resilience management) has been described as “managing the risks beyond risk
assessment” (Wreathall, 2006). It is managements responsibility to make and enforce
the necessary risk management processes and tools to mitigate risks (HOLLNAGEL,
WOODS, & LEVESON, 2006). Hence, it is important to have risk management as a
system and for management to enforce this risk management.

The sixth most important REF was ‘F05-Organizational Governance’ with a
relative effect value of 0.851 and overall ranking of 6 which is part of the group G05-
Being Prepared. REF ‘F05-Organization Governances’ are the procedures used by
representatives of stakeholders in the organization (shareholders, etc.) to provide
oversight of risks and control risks undertaken by management. The development of
organizational governances provides a good tight control over the performance of
employees and their role in developing organizational strategy, managing risks, and
applying good controls on implementing and monitoring them (Nassereddine, 2022).
Hence, having good organization governance helps in managing risk which is an
essential part of organizational resilience.

The seventh most important REF was 'FO06-Risk Management System' with a
relative effect value of 0.848 and overall ranking of 7 which is also part of the group
GO05-Being Prepared. Risk management and resilience management are both
interconnected processes although resilience as a process goes beyond only the risk
process. Resilience engineering (or resilience management) has been described as
“managing the risks beyond risk assessment” (Wreathall, 2006). It is management’s
responsibility to make and enforce the necessary risk management processes and tools
to mitigate risks (HOLLNAGEL, WOODS, & LEVESON, 2006). Hence, it is

important to have risk management as a system and for management to enforce this risk
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management.

The eighth most important factor was ‘F22-Lessons Learned Best Practices’
with a relative effect value of 0.848 and overall rank of 8 and it is part of the group
GO06-Leaning. REF ‘F22-Lessons Learned Best Practices’ is a learning process by
which resilient organizations continuously adopt industry best practices to improve
their operations. REF ‘F22-Lessons Learned Best Practices’ is also part of the
continuous improvement process where data from accident investigations are analyzed
to identify, not only the root causes of accidents to know what happened, but also to
develop a lesson learnt dossier on how to avoid future accidents or minimize their
impact. The process of lessons learned is part of an organization’s continuous
improvement process where a team of employees will review what went right during
an accident and what went wrong to provide the organization with a wealth of data and
knowledge on what needs to be improved to avoid any future disruptive accidents as an
enhancement of its resilience capacity.

The ninth most important REF was ‘F02-Healthy Working Culture’ with a
relative effect value of 0.824 and overall rank of 9 and it is part of the group G02-
Speaking-up Culture. This refers to building a healthy working culture that
encourages employees to have the liberty to report safety issues, mistakes, and critical
issues without the fear of being punished. To build such a culture, an organization needs
a culture that allows the reporting of problems, to get these addressed and resolved
instead of hiding them under the rug. Such a culture is an important source of
organizational resilience (Wreathall, 2006).

The tenth most important REF was ‘F15-Effective Sparing Philosophy During
Crisis’ with a relative effect value of 0.794 and overall rank of 10 and it is part of the

group G05-Being Prepared. REF ‘F15-Effective Sparing Philosophy During Crisis’ is
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part of the process of being ready as an organization for any disruptive accident. It is to
make sure that the company has its safety inventory to avoid disruption in operations
during a crisis due to a shortage of materials.

The results indicate that the REFs affecting resilience performance have
different levels of significance as listed below in Table 4.20. The list of REFs is
associated with building organizational capacity (human and systems) as well as
developing the right culture to deal with crisis. It is important to note that building
organizational resilience will be through the effective implementation of these REFs by

a competent team working towards achieving the organization’s objectives.

Table 4.20: Relative effects and ranking of REFs

Overall
Factor Group Description RII
Rank

FO8 G04  Crisis Response Team 0.910 1
F09 G04  Role and Responsibility During Crisis 0.886 2
F10 G06  Information Technology System 0.877 3

Availability of Local Expertise and R&D
F18 GO1 0.855 4

Capabilities
FO7 GO05  Crisis Risk Identification 0.853 5
F05 GO5  Organizational Governance 0.851 6
F06 GO5  Risk Management System 0.848 7
F22 G06  Lessons Learned Best Practices 0.848 8
FO02 G02  Healthy Working Culture 0.824 9
F15 G05  Effective Sparing Philosophy During Crisis 0.794 10
F16 G05  Warehouse Spare Capacity 0.785 11
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Overall

Factor Group Description RII
Rank
Innovative  Solutions  for  Business
F24 G06 0.778 12
Challenges
FO3 G02  Speed and Transparency of Decisions 0.771 13
F21 G04  Supply Chain Continuity During Crisis 0.769 14
Services  of  Original  Equipment
F14 GO03 0.763 15
Manufacturer
F12 G03  Outsourced Maintenance Team 0.760 16
F11 G03  Inhouse Maintenance Team 0.758 17
FO1 G06  Strong Training Program 0.758 18
F20 G04  Financial Arrangement During Crisis 0.754 19
F04 GOl  Making Decision During Emergency 0.738 20
F23 GOl  Change Strategies Upon Crisis 0.730 21
F13 G03  Local Maintenance Team 0.697 22
F19 G04  Productivity Level During Crisis 0.670 23
F17 G03  Availability of Suppliers and Vendors 0.650 24
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Figure 4.19 : Relative effects of RE factors
4.17.3.  Discussion of Resilience Factors and Groups

The whole picture of rated REFs and resilience groups is presented in Table
4.21, it is worth noting that the top 10 rated REFs are part of only four out of five
resilience groups, these groups are ranked as G05-Being Prepared, G06-Learning,
G04-Awareness, G02-Speaking-Up Culture and G01-Top Management.

G05-Being Prepared is ranked as the 1% group with a GPI 0of 0.826 and includes
four out of the top ten rated REFs, as listed in the Table 4.21 (not in sequential RII
order), are ‘FO7-Crisis Risk Identification’, ‘FO5-Organizational Governance’, ‘F06-
Risk Management System’, and ‘F15-Effective Sparing Philosophy During Crisis’.

The G06-Learning group is ranked as the 2" group with a GPI of 0.815 and
includes three out of the top ten rated REFs, these factors, as listed in the Table 4.21
(not in sequential RII order), are ‘F10-Information Technology System’ and ‘F22-
Lessons Learned Best Practices’.

GO04-Awareness was ranked as the 3" group with a GPI of 0.797 and includes
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two of out of the top ten rated REFs, these factors, as listed in the (not in sequential RII
order), are ‘FO08-Crisis Response Team’ and ‘F09-Role and Responsibility During
Crisis’.

GO02 -Speaking-up Culture group was ranked as the 4™ group with a GPI of
0.797 and includes one of the top-rated REFs which is, ‘FO2- Healthy Working
Culture’.

The last group, GO1- Top Management Commitment has one of the top rated
ten REFs which is ‘F18- Availability of Local Expertise and R&D Capabilities’, and it
is ranked as the 5™ group with a GPI of 0.774.

The final group, G03-Flexibility, did not include any of the top-rated REFs.
The following Table 4.21 provides details listing the resilience groups and their relevant

REFs according to group ranking.

Table 4.21: Summary of RG and its relevant REFs according to the group ranking

Resilience Factor  Factor RII F.Rank G. Wt.
Group Name Description
G05-Being Crisis Risk 0.826
FO7 0.853 5
Prepared Identification
GO05-Being FO5 Organizational
0.851 6
Prepared Governance
GO05-Being F06 Risk
Prepared Management 0.848 7
System
GO05-Being F15 Effective
0.794 10
Prepared Sparing
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Resilience Factor  Factor RII F.Rank G. Wt.
Group Name Description
Philosophy
During Crisis
G05-Being F16 Warehouse
) 0.785 11
Prepared Spare Capacity
GO06-Learning Information 0.815
F10 Technology 0.877 3
System
G06-Learning F22 Lessons Learned
0.848 8
Best Practices
GO06-Learning F24 Innovative
Solutions for
) 0.778 12
Business
Challenges
GO06-Learning Strong Training
FO1 0.758 18
Program
G04-Awareness FO8 Crisis Response 091 . 0.797
Team ‘
G04-Awareness F09 Role and
Responsibility 0.886 2
During Crisis
G04-Awareness F21 Supply  Chain
Continuity 0.769 14
During Crisis
G04-Awareness F19 Productivity
Level  During 0.67 23
Crisis
GO02- Speaking- Healthy
F02 . 0.824 9 0.797
up Culture Working Culture

91



Resilience Factor  Factor RII F.Rank G. Wt.
Group Name Description
G02- Speaking- Speed and
up Culture FO3 Transparency of 0.771 13
Decisions
GO1-Top Availability of
Management Local Expertise
Commitment Fis and R&D 0.8 4
Capabilities 0.774
GO1-Top Making
Management F04 Decision During 0.738 20
Commitment Emergency
Resilience Factor  Factor RII F.Rank G. Wt.
Group Name Description
GO1-Top Change
Management F23 Strategies Upon 0.730 21
Commitment Crisis
GO03-Flexibility Services of
F14 Original 0.763 15
Equipment
Manufacturer 0.726
GO03-Flexibility Outsourced
F12 Maintenance 0.760 16
Team
GO03-Flexibility Inhouse
F11 Maintenance 0.758 17
Team
GO03-Flexibility Local
F13 Maintenance 0.697 22
Team
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Resilience Factor  Factor RII F.Rank G. Wt.

Group Name Description
GO03-Flexibility Availability of
F17 Suppliers  and 0.650 24
Vendors

4.18 CHAPTER SUMMARY

This chapter started with data collection and analysis (i.e., data screening,
outlier removal, and normality check) then followed by intergroup comparison between
the different organization responses and ended by establishing the REF and resilience
group ranking as part of resilience engineering. This chapter ended with a discussion of

the different REFs and their relation to the resilience groups.
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CHAPTER 5 : DISCUSSION, CONCLUSIONS AND

RECOMMENDATIONS

5.1 DISCUSSION

There is no doubt that the Oil and Gas sector in Qatar has demonstrated a
capacity for resilience, this was tested during different disruptive events such as the
June 2017 blockade by some of the GCC neighboring countries and the recent
pandemic of COVID-19. As per Figure 4.8, 70.4% of organizations had a high level of
resilience whereas approximately 25% of them demonstrated a moderate level of
resilience. Therefore, measuring resilience engineering factors (REFs) for these
organizations will lead to reliable results. The approach followed in this study was to
assess the impact of these REFs which were derived from the identified resilience
groups and published literature on the resilience capacity of these organizations. The
main interest is on identifying the characteristics of resilient organizations such as
resources, strategies and behaviors that strengthen organizational resilience (Bento,
Garotti, & Mercado, 2020). Participants were asked to evaluate each of these resilience
engineering factors (REF) based on its importance to their organization which resulted
in making resilient organizations. The study uncovered some facts that need to be
further investigated. In Section 4.1.4 Largest Demography (Nationality) Profile, Figure
4.4 showed that the organizations’ demography made up of almost 51% Indian
nationality and in Figure 4.5 in Section 4.1.5, Percentage of Nationals (Locals) shows
only 9% of organizations have above 50% nationals. Figure 4.6 in section 4.3.6
Nationals Positions (Locals), shows that nationals are concentrated in leadership
positions (40%) whereas technical positions had the least number of nationals (13%).

As shown in the above organizations’ demography, there is a need to carry out further
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investigation to avoid possible imbalance in the organizational demography.

5.2 RECOMMENDATIONS

Based on the outcome of this study, the RII values and ranking of proposed
resilience engineering factors (REFs) based on agreement scale values from all
participants, it was found that the top 10 ranked resilience factors based on RII values are
as follows:

o FO08-Crisis Response Team, (RI1=0.910)

F09-Role and Responsibility During Crisis, (RI1=0.886)

o F10-Information Technology System, (RII=0.877)

o F18-Availability of Local Expertise and R&D Capabilities, (RI[=0.855)
o F07-Crisis Risk Identification, (RII=0.853)

o F05-Organizational Governance, (RII=0.851)

o F06-Risk Management System, (RI1=0.848)

o F22-Lessons Learned Best Practices, (RI1=0.848)

o F02-Healthy Working Culture, (RII=0.824)

o F15-Effective Sparing Philosophy During Crisis, (RII=0.794)

It is recommended to consider these REFs to consider these REFs when an
organization seeks to develop its resilience capacity. These top 10 rated REFs are listed
in terms of importance only and not listed in terms of implementation on a sequential
basis i.e., in order to implement REF ‘F09-Role and Responsibility During Crisis’, it is
not first necessary to implement ‘FO8- Crisis Response Team’.

These factors can be categorized into two groups of resilience factors (REFs),
the first group relates developing basic needs or infra for developing organization
resilience and can be referred to as infra-REFs, these are: ‘F10- Information
Technology System’, ‘F18-Availability of Local Expertise and R&D Capabilities’, and
‘F15-Effective Sparing Philosophy During Crisis’. The second group of REFs can be

described as internal organization processes and can be referred to as Process-REFs,
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these are: ‘FO8-Crisis Response Team’, ‘F09-Role and Responsibility During Crisis’,
‘FO7- Crisis Risk Identification’, ‘F05-Organizational Governance’, ‘F06-Risk
Management System’, ‘F22-Lessons Learned Best Practices’, and F02-Healthy
Working Culture.

Both groups of REFs will require a conscious decision by management to
implement or develop. The first group of infra-REFs, such as ‘F10-Information
Technology System’, this factor indicates the need to build an Information Technology
System as an infrastructure system to promote and develop a learning culture in the
organization which targets the development of human capacity within the organization.
Investing in human development is part of building a national capacity to be ready and
able to handle emergencies and unpredictable events which is all part of building
organizational resilience. Also, REF ‘F18- Availability of Local Expertise and R&D
Capabilities’ is an essential infra-REF and is essential for building the internal
capability to deal with technical challenges during disruptive events. The third type of
infra-REF is ‘F15-Effective Sparing Philosophy During Crisis’ which is part of the
process of being ready as an organization for any disruptive accidents. It also ensures
that a company has its safety inventory to avoid disruption to operations during a crisis
due to a shortage of materials. These Infra-REFs will require management to make pre-
investment decisions to purchase and develop an information system, hire and train
local experts and to purchase the required spare parts inventory.

The second group of “process” type REFs or Process-REFs should be
implemented to enhance organizational resilience capacity. The risk management
process is a key process for developing organizational resilience. REF ‘F06-Risk
Management System’ is an essential system interconnected with resilience, and it is a

key function that an organization should have to develop its resilience capacity. It is

96



important to mention here that a commitment to making risk management a part of the
culture within an organization is essential, and it should be supported by senior
management in the organization. The survey shows that 86% of these organizations
have management and middle management commitment to risk management, refer to
Figure 5.1 below. Top management must commit to risk management enforcement and
a culture of safety and risk consciousness across the whole organization. Such a culture
provides continuous monitoring of all human performance related risk issues and puts
in place the importance measures to tackle them. This REF focusses on developing a
risk management system in an organization where information and data from previous
accidents is collected and analyzed to allow better decisions to be made in future to
avoid the impact of these accidents on an organization’s operations. In other words, it
means these organizations have a learning capacity where they learn from accidents and
mistakes. These lessons are captured and used to improve an organization’s
performance which is part of its continuous improvement process.

Commitment of Management for Risk Management

6.25% 1.79%0-89% 1.79%

3.57%

13.3}\

= None of the above = Top management Middle Management = Employees

= All of the above Not applicable m Other (please specify)

Figure 5.1: Commitment of management to risk management
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Several REFs related to risk crisis managements such as ‘FO6-Risk Management
System’, ‘FO8-Crisis Response Team’ and ‘F09-Role and Responsibility During
Crisis’. The risk management system is key function to develop crisis management
which is mentioned and both FO8 and F09 are related to crisis management. FO8 is
appointing a crisis response team and FO09 demand that this team have clear roles and
responsibilities during crisis, as it helps defeat confusion or ambiguity regarding who
does what during a crisis (Margheritti, et al., 2023). The other process which has been
identified as an essential resilience process REF, is the continuous improvement (CI)
process which identifies mistakes and shortcomings of an organization as part of its
lessons learned or ‘F22-Lessons Learned Best Practices’. The final Process-REF is
‘F05-Organizational Governance’ which governs how an organization should function
and provide the necessary organizational structure to implement resilience processes.
‘F05-Organization Governances’ refers to the procedures used by representatives of
stakeholders in an organization (shareholders, etc.) to provide oversight of risks and
control risks undertaken by management. The development of organizational
governances provides good, tight control over the performance of employees and their
role in developing organizational strategy, managing risks, and applying good controls
and implementing and monitoring these (Nassereddine, 2022). Hence, having good
organizational governance helps to manage risk which is an essential part of
organizational resilience.

Finally, this process is expected to develop a healthy working culture or ‘F02-
Healthy Working Culture’ where issues and concerns should be reported to
management without the fear of being punished. Such a culture will develop an
organization’s ability to learn from its mistakes and accidents which will ultimately

result in improving that organization’s resilience capacity.
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53 CONCLUSIONS

Different studies have been conducted to understand what makes organizations
resilient. No studies have been conducted to know what makes the Oil and Gas sector
in Qatar resilient. This study started with a review of the related literature to identify
resilience engineering principles. Six RE indexes were identified (i.e., GO1-Top
Management Commitment, GO02-Speaking-up Culture, GO3-Flexibility, G04-
Awareness, G05-Being Prepared, and G06-Learning) which have been referred to as
resilience groups in this study, followed by the development of REFs derived from
these resilience groups. Then a survey questionnaire was developed and, as a validation
check, it was first shared with a smaller focus group made up of professionals with
different backgrounds, but most of them coming from the Oil and Gas sector in Qatar.
The purpose of this step was to make sure that the questions posed addressed the
identified REFs as part of these six resilience groups. The survey questionnaire was
then modified based on the feedback from this focus group and it was resent to a larger
group sample. The result of these REFs, which were ranked by various experts involved
in the Oil and Gas sector in Qatar, were analyzed using various statistical data testing
and ranking tools such as normality test, Cronbach’s Alpha, relative importance index,
and Spearman’s rank correlation.

As shown in Figure 5.2 below, based on their ranking, for the most implemented
resilience factors in the Oil and Gas sector in Qatar, we found that the most critical
resilience factors can be categorized into two groups of resilience factors (REFs), the
first group has to do with developing basic needs or infra for developing organization
resilience and can be referred to as infra-REFs, these are: ‘F10- Information
Technology System’, ‘F18-Availability of Local Expertise and R&D Capabilities’, and

‘F15-Effective Sparing Philosophy During Crisis’.
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The second group of REFs can be described as internal organization processes
and can be referred to as Process-REFs, these are: ‘F08-Crisis Response Team’, ‘F09-
Role and Responsibility During Crisis’, ‘FO7- Crisis Risk Identification’, ‘F05-
Organizational Governance’, ‘FO06-Risk Management System’, ‘F22-Lessons Learned
Best Practices’ and F02-Healthy Working Culture.

Both groups of REFs will require a conscious decision from management to
implement or develop. The first group of infra-REFs contains three REFs, ‘F10-
Information Technology System’, REF ‘F18- Availability of Local Expertise and R&D
Capabilities’ and ‘F15-Effective Sparing Philosophy During Crisis’. These REFs are
essential infra-REFs for building an organization’s internal capability to deal with
technical challenges during disruptive events.

The second group of “process” type REFs or Process-REFs has most of REFs
related to the risk management process which is a key process for developing
organizational resilience. These are REF ‘F06-Risk Management System’, ‘FO8-Crisis
Response Team’ and ‘F09-Role and Responsibility During Crisis’. The other process
type REFs are related to the continuous improvement (CI) process such as ‘F22-
Lessons Learned Best Practices’. The final Process-REF is ‘F05-Organizational

Governance’.
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G02 - Speaking-Up culture

F08-Crisis Response Team

F09-Role and Responsibility During Crisis

G06 - Learning

F10-Information Technology System

Resilience Engineering:
Suggested framework of
(Wreathall, 2006).

F18-Availability of Local Expertise and R&D Capabilities

.| GO1 - Top Management
’| Commitment

FO7-Crisis Risk Identification

F05-Organizational Governance

G04 - Awareness

F06-Risk Management System

F22-Lessons Learnt Best Practices

GO5 - Being Prepared

F02-Healthy Working Culture

Resilience Groups

F15-Effective Sparing Philosophy During Crisis

Resilience Factors (RF)

Figure 5.2: Top rated REFs with their relevant resilience groups

It is worth mentioning that 40% of REFs are part of the Being Prepared group,

20% of REFs are part of the Learning group, 20% are from the Awareness group and

10% are from the Speaking -up Culture. Therefore, it is important for an organization

to build its awareness and predictions of crisis before it happens as part of building its

resilience capacity. Needless to say, being prepared for crisis by developing an

organization’s internal capacity and providing the essential tools such as an IT system,

emergency inventory and internal human capacity through learning and development

are key drivers for building organizational resilience. The survey showed that more than

46% of participants believe that human capacity is extremely critical to building

resilience with more than 39% of participants believing that it is moderately critical.
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Importance of Human Capacity for Resilience

6.25%

46.43%
39.29%

m Extremely Critical = Moderately Critical Not very critical = Doesn’t apply

Figure 5.3 : Human Capacity

In addition, developing an organization’s processes such as sound governance
and risks and crisis management processes are an integral part of building resilience.
Risk management being interconnected to resilience management results in appointing
a centralized crisis team with clear roles and responsibilities capable of identifying the
risks facing an organization. The training and development for the organization’s
human capacity and adopting a CI process and healthy working culture to allow
reporting of issues without concerns should also be considered in developing
organization resilience.

In conclusion, this research provides resilience engineering factors REFs which
can be applied to improve organizational resilience. Such an outcome of this study
supports the national preparedness and readiness to handle emergencies and
unpredictable disruptive events learning from the successful resilience model of the Oil
and Gas sector in Qatar. These REFs can be integrated into different institutions’

strategies to improve their efforts and enhance governance of a national response.

Supported by participants’ feedbacks, the researcher would recommend the
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following points to improve an organization's performance (Q42).
1. Develop an immediate response plan (IRP) or Be-Well Prepared plans or
backup plans as supported by lessons learned and best practices for more flexibility and

innovation in managing business with minimal human interference.

2. Adopt fast digital transformation and Artificial Intelligence digitalization
programing.
3. Develop structured training for all employees on crisis management. This also

includes a COVID Task force to mitigate any future threat.

4. Increase investment in internal R&D and Qatari talent to develop local
expertise.

5. Implement a more dynamic Human Resources Process, and

6. Empower the local market and build relationships with more reliable suppliers.

54  FUTURE WORKS

The research findings, as well as the limitations of the research, pave the way for
future research. The following are possibilities to extend this research:

o By conducting case studies on specific Oil and Gas companies to validate these
resilience factors for future applications.

o Develop a Resilience Framework using the study outcome of these REFs.

o Develop organizational resilience assessment tools to measure organizational
resilience and identify gaps.

o Develop a set of tools to help the implementation of resilience for different

organizations.
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APPENDIX A: RESEARCH QUESTIONNAIRE

{.,o um

W Categ ot e

College of Englneenng
- QATAR UNIVERSITY, ) A2 0ol

Resilience in Oil and Gas - The case of Qatar

Organization resilience implies the ability of an entity or system to return its
normal condition or exceed it after the occurrence of an event that disrupts its steady
state. The Oil and Gas sector in Qatar has shown a remarkable resilience during the
COVID 19 pandemic due to its well preparedness and readiness to deal with such a
disruptive. The scope of this study will focus on understanding how the Oil and Gas
sector in Qatar has absorb and recover from these events and what can be further
developed to increase its resilience to deal with any future threats.
You are being invited to participate in this research which may lead to design resilience
framework for other organizations to apply and able to deal with any inevitable future
threats that may occur. This survey is anonymous. Your privacy and the confidentiality
of your data will be protected by the university. Thank you for participating in our

survey. Your feedback is important.
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* 1. What sector can represent your major experience?

o Oil and Gas

@ Government/Public Sector
o Semi-Government

o Private Sector

@ Academic

e Other (please specify)

* 2. Please specify your current job family in your organization.

@ Management/leadership

o Operation

e Technical Supervisory Support
o Administration Support

e Other (please specify)

* 3. Please specify number of years of experience
e Less than 5 years

o - 10 years

¢ 10-15 years

¢ 15-20 years

@ More than 20 years

Group: Leadership/Culture
This section will evaluate organizational culture to understand its agility,
adaptability, and decisiveness.

* 4. Your company major demographics (the largest nationalities) is mainly from:
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Qatari Nationals

Gulf Region

Middle-astern

Asian (Indian subcontinent)
Asian Far-east

Africa

European

European

North/South America

Other (please specify)

* 5. What is the approximate percentage of Qatari nationals in your organization?

O

Below 10%

Between 10 - 20%

Between 20-50%

Above 50%

Not aware

* 6. The majority of Qatari nationals in your organization are in the following position

O O O O O

leadership

Technical

Operations

Support Services
Other (please specify)

*7. What is roughly the percentage of nationals holding critical positions, e.g.,

Specialized Designers, Process Controls Expert, Research Scientist, Subject Matter

Expert, etc.
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O O O O O O O O

None

Below 5%
Between 5-10%
Between 10-20%
Between 20-30%
Between 30-50%
Above 50%

Not Sure

* 8. Your organization has strong training program for professional development.

O O O O O

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

* 9. Your origination has healthy working culture and good teamwork spirit

* O O O O O

O O O O O

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

10. Speed of decisions and transparency is part of your company's culture

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

* 11. You are empowered to make decisions during emergencies without having to wait

for permission

O O O O O

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

*12. How easy is it for employees to disagree with the decisions made by your
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supervisor?

* O O O O * O O O O O

¥ O O O O O

* O O O O O

O O O O O

Extremely easy
Very easy
Somewhat easy
Not so easy
Not at all easy

13. How critical is the human capacity on building resilience in your organization?

Extremely Critical
Moderately Critical
Not very critical
Doesn’t apply

14. Your organization has very well-developed organizational governance

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

15. Your organization has very well-developed risk management system.

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

16. The risk management system is a culture in your organization supported by...

Top management
Middle Management
Employees

Other (please specify)
None of the above

*17. COVID-19 was part of your organization pre-identified risks and it was dealt with

efficiently?

@ Strongly agree

o Agree

e Neither agree nor disagree
@ Disagree
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e Strongly disagree

*

18. Your organization has designated core crisis repones team?

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

O O O O O

*

19. Did you have clear role and responsibility during COVID 19 crisis?

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

O O O O O

* 20. What action(s) did your organization took when realized the pandemic going to
have major impact?

Improve ability to conduct remote operations
Enhanced organizational Communications
Enhanced Technology

Cut cost and manpower

Deferred investments

Don’t know

None of the above

O O O O O O O

*21.Pre- COID-19, Your organization has very well-developed Information
Technology system, i.e., ERP, email system, Work Remote Access Systems, etc.

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

O O O O O

*22. Your company has inhouse expertise to fix and maintain all your critical
equipment
@ Strongly agree
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Agree

Neither agree nor disagree
Disagree

Strongly disagree

O O O O

*23. Your organization relay heavily on external (outside Qatar) vendors and the
Original Equipment Manufacturer (OEM) to maintain its critical equipment

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

O O O O O

* 24. Your organization relay heavily on local vendors (within Qatar) to maintain its
critical equipment

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

O O O O O

*25. All licensed technologies in your company are maintained only by the Original
Equipment Manufacturer (OEM)

Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
26. Your company was successful in securing alternative source of supply on time

¥ O O O O O

during crisis without any impact on the company operations
o True

o) False

*27. Your organization has an effective equipment and materials sparing philosophy
tested during COVID-19

@ Strongly agree
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O O O O

Agree

Neither agree nor disagree
Disagree

Strongly disagree

* 28. Most of the critical equipment which are essential for your company’s operations

were readily available as spares in the company warehouse

O O O O O

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

*29. Most of your company’s suppliers and vendors are available in Qatar

O O O O O

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

*30. It is important to develop local expertise and R&D capabilities in your

organization to sustain business continuity during crisis

O O O O O

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

This section assesses the level of resilience (if any) and what was the impact of
COVID-19

*31. How do you rank the level of resilience (if any) in your organization during

COVID-19?

O O O O

High level of Resilience
Moderate level of Resilience
Low level Resilience

No Resilience
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* 32. The resilience in your organization was mainly shown in...

Organization/Talent Management
Operations

Supply chain

Information Technology

None of the above

Other (please specify)

None of the above

O O O O O O O

* 33. The impact of COVID19 on your organization had made it

@ Stronger
o Weaker
@ Did NOT have an impact

* 34. COVID-19 had an impact on the productivity of your organization

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

O O O O O

*35. COVID-19 had a financial impact on your organization

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

O O O O O

*36. COVID-19 had an impact on the supply chain of your company

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

O O O O O

* 37. Your company has adopted new practices as learnings form COIVD 19

@ Strongly agree
o Agree
e Neither agree nor disagree
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@ Disagree

e Strongly disagree

e * 38. As result of the recent crisis, your company have redesigned its operations
and supply chain philosophies

@ Strongly agree

o Agree

e Neither agree nor disagree

@ Disagree

e Strongly disagree

*39. Aftermath of recent crisis of COVID 19, your organization has become more
innovative with solutions addressing the business challenges

Strongly agree

Agree

Neither agree nor disagree
Disagree

Strongly disagree

O O O O O

*40. List the top three major risks facing Oil and Gas sector in Qatar?

o) Natural Disasters
Human Talents
Technology (Know how)

O O

Logistic Supply Chain

Political Risk

Safety Risk

Financial

Transportation

Information Technology (Cyber-attack)
Other (please specify)

© ©O O O o O O

* 41. Which are the most vulnerable components of the Oil and Gas infrastructure in
Qatar? assuming access to natural resources is granted.
Human Resources

Financial

technical expertise

Technology and R&D

State Legislative System

Transportation System

Telecommunications

Foreign Investments Policies

Export/Imports Laws

Internal Company Governance

©C OO0 O O o0 O O O O
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0 Political Stability
0 Other (please specify)

42. What would you like to see changed in your organization post COVIDI19 that can
improve your company's performance?
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APPENDIX B: DATA STATISTICS
Mean § Skewness Kurtosis
ol=8gs el |2 |2 ] 2 e [:
« n n A n « N
Q8 | 10| 4 | 1|5 ]413| 3.7 | 0.10 | 1.055 | 1.11 - 0.23 | 0.194 | 045
9 9 1 2 10819 1 9
QY | 10| 4 | 1] 5]449 | 4.1 | 0.08 | 0.847 | 0.71 - 0.23 | 1.147 | 045
9 2 1 7 | 0.977 1 9
Q0| 10| 4 (1| 5 |420| 3.8 | 0.09 | 0.941 | 0.88 - 0.23 | 0.169 | 0.45
9 5 0 6 | 0.787 1 9
QL | 10| 4 1|5 |402] 3.6 | 0.09 | 0.997 | 0.99 - 0.23 | 0.317 | 045
9 9 6 4 10477 1 9
Ql4 10| 3 |2 | 5 |464 | 42 | 0.07 | 0.750 | 0.56 - 0.23 | 1.157 | 045
9 6 2 3 0.998 1 9
QI5]10| 4 |1 |5 |462| 42 | 0.07 | 0.792 | 0.62 - 0.23 | 2.416 | 045
9 4 6 8 1.252 1 9
Q17 10| 4 |1 |5 |465| 42 | 0.08 | 0.899 | 0.80 - 0.23 | 2.206 | 0.45
9 7 6 8 1.411 1 9
Q18 10| 4 |1 |5 |49 | 45 | 0.07 | 0.726 | 0.52 - 0.23 | 8915 | 045
9 5 0 8 | 2.468 1 9
Q9| 10| 3 (2] 5 |483 | 44 | 0.06 | 0.699 | 0.48 - 0.23 | 1.298 | 0.45
9 3 7 8 1.160 1 9
Q21 | 10| 3 (2] 5 |478 | 43 | 0.07 | 0.744 | 0.55 - 0.23 | 1.239 | 045
9 9 1 4 1.176 1 9
Q22 10| 4 (1|5 |413] 3.7 0.09 | 0.991 | 098 - 0.23 | -0.425 | 0.45
9 9 5 3 0.550 1 9
Q23 10| 3 |2| 5 |414 ] 3.8 | 0.07 | 0.791 | 0.62 - 0.23 | -0.407 | 0.45
9 0 6 6 |0.194 1 9
Q24 10| 3 (2| 5380 34 | 0.07 | 0.801 | 0.64 - 0.23 | -0.424 | 0.45
9 9 7 1 0.009 1 9
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Q25| 10 416 | 3.8 | 0.08 | 0.841 | 0.70 - 0.23 | -0.305 | 0.45
9 2 1 7 | 0.402 1 9
Q27 | 10 433 | 3.9 | 0.08 | 0.844 | 0.71 - 023 | 1.271 | 0.45
9 7 1 2 | 0.983 1 9
Q28 | 10 428 | 3.9 | 0.08 | 0.847 | 0.71 - 0.23 | -0.231 | 0.45
9 3 1 7 | 0.512 1 9
Q29 | 10 354 | 3.2 | 0.08 | 0.841 | 0.70 - 0.23 | -0.343 | 0.45
9 5 1 7 | 0.022 1 9
Q30 | 10 466 | 4.2 | 0.07 | 0.744 | 0.55 - 0.23 | -0.443 | 0.45
9 8 1 3 0.633 1 9
Q34| 10 365 | 3.3 | 0.10 | 1.142 | 1.30 - 0.23 | -1.037 | 0.45
9 5 9 3 0.189 1 9
Q35| 10 411 | 3.7 | 0.09 | 0.997 | 0.99 - 0.23 | -0.210 | 0.45
9 7 5 3 0.552 1 9
Q36 | 10 419 | 3.8 | 0.08 | 0.894 | 0.80 - 0.23 | -0.057 | 0.45
9 4 6 0 | 0477 1 9
Q37| 10 462 | 42 | 0.07 | 0.756 | 0.57 - 0.23 | 0.458 | 0.45
9 4 2 2 ]0.822 1 9
Q38 | 10 398 | 3.6 | 0.08 | 0.875 | 0.76 - 0.23 | -0.155 | 0.45
9 5 4 6 | 0.265 1 9
Q39| 10 424 | 3.8 | 0.08 | 0.864 | 0.74 - 0.23 | 0.427 | 0.45
9 9 3 7 | 0.660 1 9
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