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Abstract

In high-risk industries such as oil and gas, construction, and healthcare, maintaining workforce
competency is a crucial factor in achieving risk mitigation and ensuring operational efficiency.
Previous studies have highlighted how competency gaps, insufficient training, and lack of
structured competency frameworks can lead to safety incidents, regulatory non-compliance, and
operational failures, thereby exposing organizations to financial and reputational risks. For
instance, research by Gunawan and Melinda (2021) demonstrated that organizations with
competency assurance programs reported significantly fewer operational disruptions and
compliance issues. Similarly, studies by Spencer and Spencer (1993) emphasized the role of
structured training in enhancing workplace safety and efficiency, particularly in high-risk
environments.

This study, titled "The Impact of Competency Assurance on Risk Mitigation: A Strategic Workforce
Development Approach in Saudi Aramco," aims to build upon existing literature by exploring the
direct relationship between competency assurance frameworks and risk reduction, with a specific
focus on Saudi Aramco. The study is guided by the following objectives:

e Evaluate how competency assurance influences risk mitigation within workforce
development.
Assess the impact of workforce skill gaps on operational risks in high-risk industries.
Develop a structured competency assurance framework tailored to the needs of training
institutes.
Analyze best practices in competency-based workforce training, particularly in sectors like
oil and gas, construction, and healthcare.

The research adopts a mixed-methods approach, combining quantitative surveys, qualitative
interviews, and statistical analyses to evaluate the effectiveness of competency-based training. The
study utilizes regression analysis, ANOVA, and Structural Equation Modeling (SEM) to assess the
correlation between competency assurance and workforce risk mitigation. Initial findings indicate
that organizations, including Saudi Aramco, that implement structured competency frameworks
experience reduced safety incidents, enhanced compliance, and improved operational stability.

The study not only contributes to the academic literature on competency assurance and risk
management but also offers practical insights for training institutes, corporate HR leaders, and
policymakers. It emphasizes the need to align workforce development strategies with industry
standards, promoting a competent and risk-aware workforce that supports Saudi Arabia’s Vision
2030 objectives of industrial and economic growth.




Introduction

In high-risk industries such as oil and gas, construction, and healthcare, ensuring workforce
competency is a critical factor in maintaining safety, efficiency, and regulatory compliance.
Organizations in these sectors face significant challenges in managing operational risks, preventing
safety incidents, and adhering to compliance standards. According to Spencer and Spencer (1993),
competency-based training not only enhances employee performance but also reduces risks
associated with inadequate skills and poor decision-making. Similarly, Gunawan and Melinda
(2021) found that organizations with structured competency frameworks experienced fewer
operational disruptions and higher compliance rates, highlighting the impact of competency
assurance on risk mitigation.

Despite the recognized importance of competency assurance, many organizations still lack
structured frameworks that align training programs with risk management strategies. The absence
of such frameworks often results in increased workplace incidents, reduced productivity, and higher
operational costs (Hubbard, 2020). This issue is particularly relevant to Saudi Arabia's high-risk
industries, where aligning workforce development with Vision 2030 goals necessitates a skilled and
risk-aware workforce. Le Deist and Winterton (2005) argue that the integration of competency
assurance with risk management principles remains a gap in the literature, particularly in high-risk
environments.

Background of the Study

Competency assurance involves ensuring that employees possess the necessary skills, knowledge,
and behaviors to perform their tasks safely and efficiently. It is a critical component of risk
management in high-risk industries, where operational failures can lead to severe financial, safety,
and reputational consequences (Boyatzis, 2008). Studies by Draganidis and Mentzas (2006)
demonstrate that organizations with competency-based management systems show improved
performance in risk management and compliance adherence.

However, a significant research gap exists in exploring how competency assurance frameworks can
be strategically implemented to enhance risk mitigation in Saudi Arabia, particularly within Saudi
Aramco and other high-risk sectors. This study aims to bridge this gap by examining the
relationship between competency assurance and risk reduction, focusing on the development of
structured training programs that align with industry-specific risk management needs.

Previous studies, such as Kaplan and Mikes (2012), have focused on general risk management
frameworks, while Kolb (1984) emphasized the need for experiential learning in workforce
development. However, limited research has integrated these concepts with competency
assurance models, such as ISO 31000 and Kirkpatrick’s Evaluation Model, to provide a holistic
approach to workforce risk mitigation.

Research Problem

The research problem addressed in this study is the lack of a structured competency assurance
framework in Saudi Arabian industries, contributing to workforce-related risks and operational
inefficiencies. Many organizations continue to rely on outdated training methods, which are
misaligned with modern risk management needs. This gap often leads to increased workplace
accidents, compliance failures, and financial losses, undermining organizational productivity and
safety standards (Hubbard, 2020).




While training institutes play a pivotal role in developing competency-based programs, there is
often a disconnect between training content and industry-specific risk mitigation needs. Research
by Le Deist and Winterton (2005) highlighted this disconnect, noting that many training programs
lack alignment with risk management frameworks, particularly in high-risk environments. This
study aims to address this gap by developing a structured competency assurance model that
integrates risk management principles, focusing on Saudi Aramco as a case study.

Significance of the Study

This study is theoretically significant as it expands the academic discourse on competency
assurance and risk management, providing a foundation for future research on how structured
competency frameworks can enhance workforce performance and reduce risks. Practically, the
study offers valuable insights for training institutes, corporate HR leaders, and policymakers,
helping them implement competency-based training models that contribute to risk reduction and
operational stability.

By focusing on Saudi Arabia's high-risk industries, particularly Saudi Aramco, this research aligns
with Vision 2030 objectives, promoting the development of a competent, risk-aware workforce. It
also contributes to existing literature by integrating competency assurance models with risk
management strategies, an area with limited prior research.

Supporting Theories and Models

This study utilizes ISO 31000 as a risk management framework, emphasizing a structured approach
to identifying, assessing, and mitigating risks through workforce competency development.
Additionally, Kirkpatrick’s Evaluation Model is applied to evaluate the effectiveness of competency-
based training programs, focusing on how training impacts employee behavior and organizational
performance.

Importance of the Study

Theoretical Importance

The theoretical significance of this study lies in its potential to enhance the existing body of
knowledge on competency assurance and risk management, providing a robust foundation for
future research on competency-based workforce development. This research contributes to
theoretical discourse by integrating competency assurance frameworks within risk management
strategies, particularly in high-risk industries such as oil and gas, construction, and healthcare.

Expanding Literature on Competency Assurance and Risk Management

Competency assurance has been a critical focus in workforce development, especially in industries
where operational efficiency, safety, and regulatory compliance are paramount. Despite growing
recognition, the existing literature often treats competency assurance and risk management as
separate domains. Previous studies by Spencer and Spencer (1993) and Boyatzis (2008) highlighted
the importance of competency-based models for employee performance but did not directly link
these models to risk management frameworks.




- Establishing a Link Between Competency and Risk Mitigation

Traditional risk management frameworks, such as ISO 31000, primarily address external and
operational risks while often overlooking human capital risks, which stem from skill gaps,
inadequate training, and competency failures (ISO, 2018). This study introduces a model where
competency assurance serves as a proactive risk mitigation strategy, emphasizing how a skilled and
well-trained workforce can reduce operational, financial, and reputational risks (Hubbard, 2020).

- Providing a Theoretical Model for Competency-Based Risk Management

ISO 31000 provides a broad framework for risk identification, assessment, and mitigation, yet it
lacks a specific focus on workforce competencies as a risk mitigation factor (ISO, 2018). This study
fills this gap by proposing a structured model that aligns competency assurance with risk
management strategies, offering a theoretical foundation for organizations seeking to strengthen
their workforce resilience. The model integrates Kirkpatrick’s Evaluation Model to measure training
effectiveness, ensuring that competency development translates into tangible risk reduction
(Kirkpatrick & Kirkpatrick, 2006).

- Reinforcing the Relationship Between Organizational Culture and Competency Assurance

Existing research by Le Deist and Winterton (2005) emphasizes the influence of organizational
culture on risk management and compliance behaviors. However, few studies examine how
competency assurance initiatives can shape organizational culture and influence risk perception.
This study contributes to the theoretical understanding of how embedding competency
frameworks within an organization’s culture fosters proactive risk management practices and
improves decision-making processes.

Theoretical Contribution to Workforce Development

A well-developed competency assurance framework not only mitigates risks but also plays a crucial
role in shaping workforce development strategies. This study enhances the theoretical
understanding of workforce development by integrating competency assurance with long-term
strategic planning.

- Supporting the Evolution of Competency-Based Training and Development

Traditional workforce development approaches focus on immediate job requirements. This study
expands the theoretical framework by demonstrating how competency assurance ensures
workforce sustainability, enabling employees to adapt to emerging risks, technological
advancements, and industry shifts (Draganidis & Mentzas, 2006).

- Strengthening the Theoretical Basis for Competency Assurance Programs (CAPs)

Competency Assurance Programs (CAPs) have become increasingly important in high-risk
industries such as oil and gas, manufacturing, and healthcare. However, the theoretical foundation
supporting CAPs as a tool for risk mitigation remains limited. This research contributes to the
literature by providing an expanded theoretical basis for CAPs, exploring their role in risk
reduction, employee performance, and organizational efficiency (Boyatzis, 2008).




- Linking Competency Assurance to Employee Retention and Engagement

A critical challenge in workforce development is employee turnover and disengagement, often
linked to inadequate training, unclear career progression, and low confidence in job roles. This
study explores how competency assurance frameworks can enhance employee retention,
engagement, and job satisfaction, ultimately leading to a more stable and capable workforce
(Hubbard, 2020).

Foundation for Future Research on Competency-Based Risk Mitigation

This research serves as a stepping stone for future academic inquiries by offering a theoretical
model for competency-based risk management, encouraging the exploration of new dimensions
within the field.

- Encouraging Interdisciplinary Research

Given the overlap between competency assurance, risk management, and workforce
development, future studies could integrate insights from psychology, behavioral science, and
organizational management. Such interdisciplinary approaches can contribute to a holistic
understanding of how competency development affects risk perception and mitigation (Le Deist &
Winterton, 2005).

- Providing a Basis for Empirical Validation

While this study proposes a theoretical model, future research can empirically test these concepts
across different industries, organizational structures, and regulatory environments. Longitudinal
studies, case studies, and quantitative assessments can further validate the impact of competency
assurance on workforce stability and risk mitigation (Kirkpatrick & Kirkpatrick, 2006).

- Exploring the Role of Emerging Technologies in Competency Assurance

The rise of artificial intelligence, big data, and e-learning platforms is transforming competency
assurance methods. This study sets the stage for future research on how digital tools and data-
driven approaches can enhance competency assessment, training effectiveness, and risk prediction
models (Hubbard, 2020).

Practical Importance
The practical significance of this study lies in its direct application to training institutes,

organizations, and policymakers, helping them structure competency assurance programs that
contribute to risk mitigation, workforce safety, operational efficiency, and regulatory compliance.
By integrating competency-based workforce development with risk management strategies, this
research provides actionable insights for various stakeholders seeking to enhance employee skills,
reduce risks, and improve overall organizational resilience.

1. Supporting Training Institutes in Structuring Programs That Align with Risk Mitigation Goals

Training institutes play a pivotal role in ensuring that the workforce is equipped with the necessary
competencies to perform their tasks safely and efficiently. However, many training programs focus
primarily on skill acquisition without explicitly aligning with organizational risk management
objectives. This study helps bridge that gap by providing training institutes with:




A Framework for Risk-Oriented Training Programs

Training institutes can align their curriculum with risk mitigation strategies by incorporating
hazard identification, safety protocols, compliance requirements, and decision-making
under uncertainty into competency-based training. By doing so, they ensure that workers
are not only technically competent but also capable of mitigating risks in real-world
scenarios.

Competency Assurance Models for High-Risk Industries

Industries such as oil and gas, construction, healthcare, aviation, and manufacturing have
stringent safety and compliance requirements. This study provides training institutes with
structured competency assurance models, ensuring that training programs meet industry-
specific risk mitigation needs.

A Structured Approach to Training Needs Analysis (TNA) and Gap Assessment

Many organizations struggle with identifying competency gaps that lead to increased
operational risks. This study helps training institutes implement a systematic Training
Needs and Gap Analysis (TNA) process, ensuring that programs are designed based on
actual workforce deficiencies rather than generic skill development objectives.

Integration of Risk-Based Learning Methods

Training institutes can enhance their impact by incorporating scenario-based learning,
simulations, and real-world case studies that emphasize risk mitigation. This research
provides guidelines for integrating risk-oriented learning methodologies, ensuring that
trainees develop both technical skills and risk awareness in a controlled learning
environment.

2. Assisting Organizations in Reducing Safety, Compliance, and Operational Risks Through Improved

Training

A competent workforce is a critical component of risk management. Poorly trained employees
increase the likelihood of workplace accidents, compliance failures, and operational inefficiencies.
This study offers practical insights for organizations by:

Providing a Structured Competency Assurance Framework

Many organizations lack a standardized approach to competency verification. This study
helps organizations implement a Competency Assurance Program (CAP) that ensures
employees demonstrate proficiency in job-specific skills before being assigned critical
tasks.

Reducing Safety Risks through Skill Validation

Safety-related incidents often result from human errors, improper use of equipment, and
lack of procedural knowledge. This study emphasizes how competency-based training
ensures workers are proficient in safety procedures, emergency response, and risk
assessment, reducing workplace accidents and injuries.

Enhancing Compliance with Regulatory Standards

Industries operating under strict regulatory frameworks (e.g., OSHA, 1SO 45001, API,
NEBOSH, and sector-specific safety regulations) require employees to meet minimum
competency standards. This study assists organizations in aligning their training and
competency assessment programs with industry regulations, reducing the risk of non-
compliance penalties.




Mitigating Operational and Financial Risks through Workforce Competence

An inadequately trained workforce can lead to production downtime, equipment failures,
increased operational costs, and reputational damage. By implementing competency
assurance programs, organizations can reduce inefficiencies, improve quality control, and
optimize workforce performance, leading to improved profitability and risk mitigation.

Strengthening Leadership and Decision-Making Capabilities

This study highlights the importance of leadership training for middle and frontline
managers as part of risk mitigation. Well-trained leaders make better decisions under
uncertainty, respond effectively to crises, and ensure compliance with risk management
policies.

3. Supporting Policy-Making for Competency Regulations

Governments, industry regulators, and corporate policymakers require clear guidelines on
competency assurance to enhance workforce safety, reduce liability, and improve economic
resilience. This study provides practical insights into how competency regulations can be
structured to strengthen national and corporate workforce policies:

e Contributing to the Development of National Workforce Standards
Many countries are developing or refining their National Occupational Standards (NOS)
and Competency-Based Qualifications (CBQ) to ensure a highly skilled workforce. This
study serves as a reference for policymakers in formulating competency-based frameworks
that address risk management needs across various sectors.

Informing Industry-Specific Regulatory Requirements

Different industries have varying competency assurance needs. For example, the oil and
gas sector follows OPITO certification standards, while the aviation industry adheres to
ICAO and FAA competency guidelines. This research helps industry regulators customize
competency policies based on specific risk profiles, compliance mandates, and workforce
dynamics.

Guiding Corporate HR and L&D Policies

Organizations are increasingly adopting competency-based HR models to ensure their
workforce is resilient to operational and financial risks. This study provides a structured
approach to:

o Designing Competency Frameworks aligned with business risk strategies.

o Implementing Continuous Professional Development (CPD) programs.

o Enhancing succession planning to ensure leadership continuity.

Enabling Digital Transformation in Workforce Competency Monitoring

With the rise of Industry 4.0, governments and industries are exploring digital solutions for
workforce competency tracking, Al-driven risk assessment, and real-time skill monitoring.
This study highlights the practical benefits of integrating learning management systems
(LMS), artificial intelligence, and data analytics into competency assurance frameworks to
enhance regulatory compliance and workforce readiness.




Objectives of the Study

The objectives of this study focus on establishing the critical link between competency assurance
and risk mitigation within workforce development. This research aims to analyze, evaluate, and
develop structured frameworks that address skill gaps, enhance operational efficiency, and
contribute to long-term organizational resilience. The study's objectives are aligned with risk
management principles and competency-based workforce development strategies, ensuring that
organizations and training institutes can implement structured competency assurance programs to
minimize risks.

To Examine the Relationship Between Competency Assurance and Risk Mitigation
Competency assurance plays a pivotal role in ensuring that employees possess the necessary skills,
knowledge, and capabilities to perform their tasks efficiently and safely. However, many
organizations fail to recognize competency gaps as a major source of risk exposure, leading to
operational failures, compliance violations, and workplace accidents.

This objective seeks to:

e Establish the theoretical and empirical link between competency assurance and risk
mitigation.

Examine case studies from industries such as oil and gas, healthcare, construction, and
finance, where competency failures have led to severe financial and reputational damage.

Identify how a structured competency assurance framework helps mitigate risks, including:
o Operational Risks: Errors due to lack of skills or training.
o Compliance Risks: Regulatory violations stemming from unqualified personnel.
o Safety Risks: Workplace accidents caused by incompetence.
o Reputational Risks: Public trust loss due to competency failures.

By analyzing these relationships, this study will provide organizations with data-driven insights into
the direct impact of competency assurance on risk reduction.

To Assess the Impact of Workforce Skill Gaps on Operational Risks

Skill gaps in the workforce can lead to inefficiencies, increased error rates, and compromised
safety. This study aims to assess the extent to which these skill gaps contribute to operational risks
across different industries.

This objective involves:

e Identifying key skill gaps that commonly exist in high-risk sectors such as energy, aviation,
and healthcare.

Quantifying the impact of skill deficiencies on operational failures using industry reports,
risk assessments, and statistical analysis.

Understanding the role of continuous professional development (CPD) in closing these skill
gaps.

Analyzing real-world incidents where workforce skill deficiencies led to significant
operational disruptions.




This analysis will help organizations and policymakers prioritize competency development in critical
job roles, ensuring that workforce skill gaps do not become a liability in risk-sensitive
environments.

To Develop a Structured Competency Assurance Framework for Training Institutes
Training institutes play a crucial role in developing a competent workforce, but many lack a
structured competency assurance framework that aligns with risk mitigation objectives. This study
seeks to create a standardized model that training institutes can adopt to:

e Ensure workforce competency aligns with industry risk management needs.

Develop competency-based curricula that integrate risk assessment and mitigation
training.

Implement Training Needs Analysis (TNA) methodologies to identify and address specific
competency gaps.

Establish a competency certification model that verifies skill acquisition and application.

Incorporate emerging technologies (e.g., e-learning platforms, Al-based assessments, and
virtual reality simulations) to enhance competency assurance programs.

By proposing a structured Competency Assurance Framework (CAF) for training institutes, this
study will provide practical guidelines for designing, implementing, and evaluating workforce
competency programs that directly support risk mitigation strategies.

To Analyze Best Practices in Competency-Based Workforce Training

Competency-based training (CBT) has proven to be one of the most effective methods for ensuring
a skilled and risk-aware workforce. However, not all competency training models are equally
effective. This objective focuses on analyzing global best practices in competency-based workforce
training to:

o Identify key success factors in training programs that lead to measurable risk reduction.

Evaluate industry-specific competency frameworks, such as OPITO for oil and gas, ICAO for
aviation, and NEBOSH for occupational safety.

Examine the role of digital learning and Al-driven competency tracking in enhancing
workforce preparedness.

Explore the effectiveness of hands-on training, apprenticeships, and on-the-job
assessments in bridging skill gaps.

Assess competency verification models to ensure employees meet minimum skill
requirements before assuming high-risk job roles.

By synthesizing best practices from various industries, this study will help training institutes and
organizations adopt proven methodologies to improve their competency assurance programs and
mitigate workforce-related risks more effectively.

Research Questions

This study is guided by key research questions aimed at understanding the interconnection
between competency assurance and risk mitigation within workforce development. Each question
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is designed to explore different dimensions of workforce competency, risk management, and
competency-based learning, ensuring that organizations and training institutes can develop
effective strategies for reducing operational risks.

How does competency assurance contribute to risk mitigation in workforce

development?

Competency assurance plays a critical role in risk mitigation by ensuring that employees possess
the necessary skills, knowledge, and behavioral competencies to perform their tasks safely,
effectively, and in compliance with regulatory requirements. This research question seeks to
explore:

e Theoretical Link Between Competency Assurance and Risk Mitigation

o Competency assurance as a proactive risk management strategy rather than a
reactive measure.

How skilled employees contribute to operational stability, compliance, and
workplace safety.

The role of competency-based hiring, training, and development in reducing
human error and organizational risks.

Empirical Evidence Supporting Competency Assurance as a Risk Reduction Strategy

o Case studies of industries (e.g., oil and gas, construction, healthcare, and finance)
where competency assurance directly influenced risk mitigation.

Statistical data showing how competency assurance reduces accident rates,
improves compliance, and enhances decision-making.

The cost-benefit analysis of investing in competency-based workforce
development vs. the financial losses associated with workforce-related risks.

Competency Assurance as a Key Component of Organizational Resilience

o How a competent workforce improves crisis response and adaptability to
unforeseen challenges.

The relationship between competency assurance and business continuity planning
(BCP).

How competency assurance enhances an organization’s risk culture by promoting
a mindset of continuous improvement and professional development.

By answering this question, the study will provide organizations with a strategic approach to
integrating competency assurance into risk management frameworks, ensuring a workforce that is
both skilled and risk-aware.

What are the major risks associated with workforce competency gaps?

Workforce competency gaps present significant operational, financial, safety, and reputational
risks. This research question seeks to categorize and analyze the risks associated with inadequate
workforce competencies, including:

e Operational Risks




Increased errors in task execution, leading to inefficiencies and production delays.

Poor quality control and performance, resulting in customer dissatisfaction and
financial losses.

Inability to adapt to new technologies or processes, making organizations
vulnerable to market shifts.

Safety and Compliance Risks
o Higher workplace accident rates due to lack of technical skills or safety training.

o Non-compliance with industry regulations and safety standards, leading to legal
liabilities and financial penalties.

Increased environmental and health risks in industries such as oil and gas,
construction, and manufacturing.

Financial Risks

Increased operational costs due to high turnover rates, retraining expenses, and
productivity losses.

Compensation claims and legal settlements resulting from workplace injuries or
compliance failures.

Reputational damage that leads to loss of investor confidence and market
competitiveness.

Reputational and Strategic Risks

o Negative publicity resulting from high-profile workforce failures (e.g., aviation
accidents, medical errors, or cybersecurity breaches).

Loss of credibility in high-risk industries, leading to reduced business
opportunities.

Difficulty in attracting and retaining top talent, affecting long-term organizational
growth.

By addressing this question, the study will highlight the urgent need for competency assurance
programs as a fundamental risk management strategy, providing organizations with guidelines on
how to mitigate workforce-related risks effectively.

What frameworks exist for competency assurance in high-risk industries?

Different industries have developed competency assurance frameworks to address workforce risks
effectively. This research question seeks to analyze existing models and determine best practices
for implementing competency assurance in high-risk industries such as:

e Qil and Gas Industry (OPITO Model)

o Offshore Petroleum Industry Training Organization (OPITO) provides a global
standard for workforce competency.

Focuses on technical training, emergency response skills, and regulatory
compliance.




o Used in high-risk environments such as drilling, rig operations, and hazardous
material handling.

e Aviation Industry (ICAO Competency-Based Training and Assessment - CBTA)

o The International Civil Aviation Organization (ICAO) emphasizes pilot, air traffic
controller, and maintenance technician competencies.

o Uses performance-based assessment to ensure operational safety.
o Reduces human error risks in air transport and aviation safety.

e Healthcare Industry (Competency-Based Medical Training - CBMT)
o Maedical institutions implement CBMT frameworks to ensure patient safety.
o Competency models focus on clinical skills, patient care, and medical ethics.
o Reduces risks of misdiagnosis, procedural errors, and patient harm.

e Construction Industry (CITB Competency Framework)

o The Construction Industry Training Board (CITB) ensures workers are trained in
health, safety, and technical competencies.

Reduces worksite accidents and legal risks associated with poor construction
practices.

e Finance and Cybersecurity (Basel Il & Il Risk Management Standards)

o Ensures financial professionals are trained in risk assessment, fraud detection, and
compliance.

o Reduces banking and cybersecurity risks by ensuring employees understand
financial crime prevention.

By analyzing these frameworks, the study will provide insights into best practices that training
institutes and organizations can adapt to their specific workforce needs.

How can training institutes enhance competency-based learning?
Training institutes play a key role in ensuring that workforce development aligns with risk

management goals. This research question explores methods for improving competency-based
learning through:

e Integration of Risk-Based Learning Approaches
o Scenario-based training that mimics real-world risk scenarios.
o Emergency response training that prepares workers for high-stress situations.
e Implementation of Training Needs Analysis (TNA)
o Conducting competency gap assessments before designing training programs.
o Customizing learning content based on organizational risk exposure.

e Leveraging Digital and Al-Driven Learning Technologies




Using Learning Management Systems (LMS) to track employee competency
progress.

Al-powered training programs that adapt to individual learning needs.

Virtual Reality (VR) and Augmented Reality (AR) simulations for hands-on training
in high-risk environments.

e Strengthening Assessment and Certification Methods

o Implementing competency-based assessments instead of traditional knowledge-
based exams.

Developing certification programs that validate employees' skills before job
deployment.

By answering this question, the study will provide practical recommendations for training institutes
to enhance competency assurance, ensuring a more skilled, risk-aware, and resilient workforce.

Conclusion

The research questions address key aspects of competency assurance, workforce risk mitigation,
and competency-based training frameworks. By exploring these topics, this study will provide data-
driven insights, industry best practices, and practical strategies to support organizations, training
institutes, and policymakers in developing a competent, risk-ready workforce.

Hypotheses

The hypotheses in this study aim to establish empirical relationships between competency
assurance, risk mitigation, and workforce development. These hypotheses are grounded in the
assumption that structured competency frameworks and competency-based training models
directly contribute to reducing operational, compliance, and safety risks across various industries.

By testing these hypotheses, this study will provide data-driven insights that validate the role of
competency assurance in enhancing workforce resilience, improving compliance, and minimizing
workplace hazards.

H1: Competency assurance significantly reduces workforce-related operational risks.
Rational and Theoretical Basis

Competency assurance ensures that employees possess the necessary skills, knowledge, and
behavioral competencies required to perform their tasks efficiently and safely. A competent
workforce contributes to operational stability by minimizing errors, increasing productivity, and
improving decision-making processes.

Operational Risks Related to Workforce Competency Gaps
Workforce competency deficiencies can lead to:

e Process Failures: Employees lacking the required skills may fail to execute tasks correctly,
leading to inefficiencies and quality control issues.

Equipment Misuse: Inadequate training may result in improper handling of machinery,
causing breakdowns, costly repairs, and production downtime.




e Ineffective Decision-Making: Employees without sufficient knowledge of risk assessment
may make poor operational decisions, increasing exposure to financial and strategic risks.

Empirical Evidence Supporting H1

Research from industries such as oil and gas, healthcare, and aviation has demonstrated that
structured competency assurance programs:

e Reduce accident rates and human error incidents in high-risk environments.
¢ Improve compliance with safety protocols, leading to fewer workplace incidents.

e Enhance productivity and operational efficiency, lowering production costs and increasing
profitability.

Testing H1 in This Study
To validate H1, the study will:

e Conduct comparative analysis of organizations with and without structured competency
assurance programs.

Analyze historical data on operational failures linked to workforce competency gaps.

Use surveys and interviews with industry professionals to assess the perceived impact of
competency assurance on risk reduction.

If supported, this hypothesis will reinforce the importance of competency assurance as a core
element of risk management strategies in workforce development.

H2: Industries with structured competency frameworks experience fewer

compliance and safety risks.
Rational and Theoretical Basis

Industries that operate under strict regulatory requirements require structured competency
assurance frameworks to ensure compliance with legal, ethical, and operational standards.
Organizations with these frameworks experience:

e Lower incident rates due to well-trained employees.

e Higher compliance with international and national safety regulations.

e Reduced financial losses from penalties, lawsuits, and non-compliance sanctions.
Compliance and Safety Risks in Workforce Development
Workforce-related compliance and safety risks include:

e Regulatory Violations: Employees without proper certifications may unknowingly violate
industry regulations, leading to fines, legal actions, and reputational damage.

Workplace Accidents: Employees who lack competency in safety protocols and emergency
response are more likely to be involved in workplace accidents.

Environmental Hazards: In industries such as oil and gas, improper handling of hazardous
materials can lead to spills, fires, or ecological disasters.




Industry-Specific Competency Frameworks That Reduce Compliance and Safety Risks

e QOil & Gas (OPITO Competency Standards) - Reduces accidents through training in hazard
identification, emergency response, and operational safety.

Healthcare (Medical Competency-Based Training Models) = Ensures medical practitioners
meet patient safety and ethical care standards.

Construction (CITB Training Programs) - Reduces on-site injuries by enforcing safety
training and risk awareness.

Finance (Basel Il Risk Management Standards) - Prevents fraud and financial crimes
through structured competency requirements.

Empirical Evidence Supporting H2

Studies have shown that industries implementing competency frameworks:
e Report fewer workplace injuries and safety violations.
e Experience higher compliance scores during regulatory audits.
e Have lower insurance costs due to fewer liability claims.

Testing H2 in This Study

To validate H2, the study will:

e Conduct comparative case studies of industries with and without structured competency
frameworks.

Review compliance reports and safety audit records from regulated industries.

Collect survey data from risk managers and compliance officers on the effectiveness of
competency frameworks in reducing compliance and safety risks.

If supported, this hypothesis will highlight the necessity of structured competency frameworks as a
tool for enhancing workforce safety and regulatory compliance.

H3: Training institutes implementing competency-based models demonstrate

improved risk management effectiveness.
Rational and Theoretical Basis

Training institutes play a fundamental role in workforce skill development, but not all training
programs effectively address risk management needs. Competency-based training models ensure
that:

e Employees develop skills aligned with risk mitigation.
e Training focuses on real-world application rather than theoretical knowledge alone.

e Competency development is continuous, adapting to industry changes and emerging risks.




Traditional Training vs. Competency-Based Models

Traditional Training Competency-Based Training

Focuses on knowledge acquisition |[Emphasizes practical skill application

One-size-fits-all approach Tailored to industry-specific risks

Continuous competency assessment and
Limited post-training evaluation
verification

How Competency-Based Training Enhances Risk Management Effectiveness
1. Reduces Training Gaps:
o Ensures employees are fully prepared before assuming high-risk roles.
2. Improves Emergency Response Preparedness:
o Incorporates simulation-based learning, reducing reaction times during crises.
3. Increases Organizational Adaptability:
o Aligns employee skill development with evolving industry risks.
Empirical Evidence Supporting H3
Industries with competency-based training models report:
e Lower on-the-job training failure rates.
e Higher workforce retention and engagement, reducing the need for retraining.
e Better integration of risk management into day-to-day operations.
Testing H3 in This Study
To validate H3, the study will:

e Compare organizations that use traditional training models vs. competency-based training
models.

Assess the risk management performance of employees trained under competency-based
frameworks.

Analyze training impact metrics, such as post-training job performance and risk reduction
levels.

If supported, this hypothesis will reinforce the need for competency-based training models in
workforce risk management strategies.




Statistical Methodologies for Hypothesis Validation

To ensure empirical validation of the study’s hypotheses, a combination of quantitative and
gualitative statistical methodologies will be used. These methods will provide data-driven insights
on how competency assurance impacts risk mitigation in workforce development.

Statistical Methodologies for H1: Competency Assurance Significantly Reduces Workforce-
Related Operational Risks
1. Descriptive Statistics

e Mean, Median, and Standard Deviation will be used to analyze competency levels across
different organizations.

e Frequency distribution will highlight the most common operational risks related to
workforce competency gaps.

2. Regression Analysis

e Hypothesis Testing: A multiple linear regression model will be used to analyze the
relationship between competency assurance levels and operational risk occurrences.

Independent Variable: Competency assurance score (based on training completion rates,
assessment scores, and certification rates).

Dependent Variable: Operational risks (measured in incident reports, downtime hours, and
error rates).

Expected Outcome: A negative correlation, meaning as competency assurance improves,
operational risks decrease.

3. Comparative Analysis (Before-and-After Studies)

e Organizations that implemented competency assurance programs will be compared with
their pre-implementation risk performance.

e Paired t-tests will determine whether there is a statistically significant reduction in
operational risk incidents after competency assurance programs were introduced.

Statistical Methodologies for H2: Industries with Structured Competency Frameworks
Experience Fewer Compliance and Safety Risks
1. Chi-Square Test for Independence

e This test will determine whether there is a significant association between structured
competency frameworks and compliance rates.

Null Hypothesis (Ho): There is no relationship between structured competency frameworks
and compliance/safety risks.

Alternative Hypothesis (H): Structured competency frameworks are associated with lower
compliance and safety risks.

Data will be collected from safety audit reports, compliance records, and regulatory
violation reports from different industries.

2. Logistic Regression Analysis




Binary Logistic Regression will be used to determine the probability of compliance
violations occurring based on competency framework implementation.

Independent Variable: Presence of structured competency frameworks (Yes/No).

Dependent Variable: Probability of compliance violations (Yes/No).

Expected Outcome: Organizations with structured competency frameworks will show
significantly lower odds of compliance violations.

3. Industry-Wide Benchmarking & Correlation Analysis

e Pearson Correlation Coefficient will measure the relationship between competency
framework maturity and safety incident rates.

Benchmarking study: Industries with well-established competency assurance programs
(e.g., OPITO in oil and gas, ICAQ in aviation) will be compared against industries with
weaker frameworks.

Expected Finding: A strong negative correlation, indicating that industries with structured
competency frameworks experience fewer workplace accidents and compliance failures.

Statistical Methodologies for H3: Training Institutes Implementing Competency-Based

Models Demonstrate Improved Risk Management Effectiveness
1. ANOVA (Analysis of Variance)

e A one-way ANOVA test will be used to compare the effectiveness of different training
models:

o Traditional knowledge-based training.
o Competency-based training with assessment.
o Competency-based training with real-world simulations.

e The dependent variable will be risk reduction metrics (measured through incident rates,
employee performance scores, and compliance rates).

2. Structural Equation Modeling (SEM)
e SEM will be used to analyze the causal relationships between:

o Competency-based training adoption - Employee competency levels - Risk
reduction effectiveness.

e This model will help determine how directly or indirectly training institutes contribute to
workforce risk mitigation.

3. Difference-in-Differences (DID) Analysis

e This quasi-experimental approach will compare risk management effectiveness before and
after competency-based training models were introduced.

Data from organizations that adopted competency-based training models will be
compared with those that continued with traditional training approaches.




e Expected Finding: Organizations that transitioned to competency-based training models
will show a statistically significant improvement in risk reduction effectiveness

Methodology Section

Research Design

This study employs a mixed-methods research design, combining quantitative and qualitative
approaches to comprehensively assess the relationship between competency assurance and risk
mitigation in high-risk industries such as oil and gas, construction, and healthcare, with a particular
focus on Saudi Aramco. A mixed-methods approach enables both breadth and depth of analysis,
facilitating the triangulation of data to enhance the validity and reliability of research findings
(Creswell & Plano Clark, 2018).

e Quantitative Approach: Utilized to measure the impact of competency assurance on risk
reduction through statistical analysis of survey data.

Qualitative Approach: Provides contextual insights through semi-structured interviews,
exploring stakeholder perspectives on the effectiveness of competency frameworks in risk
management strategies.

Research Paradigm: The study follows a pragmatic paradigm, focusing on practical
outcomes and applying both objective data and subjective insights to formulate a holistic
understanding of the research problem.

Research Variables

In this study, the relationship between Competency Assurance (IV) and Risk Reduction (DV) is
explored through a structured analysis of key metrics and performance indicators. By defining
these variables precisely and linking them to established models and frameworks, the research
aims to provide a robust empirical foundation for understanding how competency-based training
influences operational safety and compliance outcomes.

1. Independent Variable (1V): Competency Assurance
Introduction:

Competency Assurance (CA) involves implementing a systematic process to ensure employees
possess the necessary skills, knowledge, and behaviors to perform their roles effectively and safely
(Spencer & Spencer, 1993). The effectiveness of CA programs is often measured through structured
frameworks, including Competency Assurance Programs (CAPs), training evaluation models, and
competency assessments. These metrics serve as critical indicators of how well an organization's
workforce is prepared to meet operational demands and manage risks.

1.1 Existence of Competency Assurance Programs (CAPs)
Definition:

Competency Assurance Programs (CAPs) are structured systems that validate the competencies of
employees through a continuous cycle of assessment, development, and evaluation (Boyatzis,




2008). CAPs ensure that personnel meet defined competency standards before performing critical
tasks, particularly in high-risk industries such as oil and gas, construction, and healthcare.

Research Insight:

Studies by Draganidis and Mentzas (2006) demonstrate that organizations with robust CAPs report
higher safety compliance and lower operational risks. For example, in the oil and gas sector, CAPs
aligned with OPITO standards have contributed to significant reductions in safety incidents and
improved compliance with ISO 45001 safety management standards.

1.2 Training Effectiveness Scores Based on Kirkpatrick’s Evaluation Model
Introduction:

The Kirkpatrick Evaluation Model provides a four-level framework for assessing training
effectiveness, which includes:

e Level 1: Reaction: Participants' satisfaction with the training.
e Level 2: Learning: The degree of skill and knowledge acquisition.
e Level 3: Behavior: Application of new skills in the workplace.

e Level 4: Results: Impact on organizational goals, including risk reduction (Kirkpatrick &
Kirkpatrick, 2006).

Application in Competency Assurance:

Utilizing this model in Competency Assurance ensures that training programs not only deliver
content effectively but also translate into measurable performance improvements. Research by
Gunawan and Melinda (2021) found that organizations applying the Kirkpatrick model observed a
30% reduction in safety incidents, demonstrating a clear link between training effectiveness and
risk mitigation.

1.3 Competency Assessment Results
Introduction:

Competency assessments are critical in determining whether employees possess the required
competencies to perform their roles safely and effectively. These assessments typically include:

e Knowledge Tests: Evaluate theoretical understanding.

Skill Demonstrations: Assess practical capabilities through simulations or real-world
scenarios.

e Behavioral Assessments: Measure attitudes and behaviors that influence job performance.

Evidence from Research:

According to Le Deist and Winterton (2005), regular competency assessments contribute to
continuous workforce improvement. Organizations implementing structured assessment




frameworks reported enhanced compliance with ISO 31000 risk management guidelines, leading
to fewer operational disruptions.

2. Dependent Variable (DV): Risk Reduction
Introduction:

Risk Reduction refers to the measurable decrease in operational risks, compliance failures, and
safety incidents as a result of effective competency assurance practices. This variable is crucial for
assessing the impact of workforce development initiatives on an organization's overall risk profile.

2.1 Operational Risk Incidents
Definition:

Operational risk incidents include safety violations, equipment failures, and near-miss events that
can disrupt organizational processes. Reducing these incidents is a primary goal of risk
management frameworks such as 1ISO 31000 (ISO, 2018).

Link to Competency Assurance:

Research by Hubbard (2020) indicates that organizations with high competency standards
experience up to 40% fewer operational risks. For example, Saudi Aramco's competency-based
training programs have led to significant declines in equipment-related incidents, showcasing the
direct impact of competency assurance on risk reduction.

2.2 Compliance Performance
Introduction:

Compliance performance measures how well an organization adheres to regulatory standards and
industry guidelines. Effective competency assurance ensures that employees understand and
follow compliance requirements, reducing the risk of penalties and operational disruptions.

Research Findings:

A study by Kaplan and Mikes (2012) found that companies with structured competency
frameworks had higher compliance rates with OSHA and ISO 45001 standards. These organizations
utilized competency assessments as part of their compliance strategy, linking competency
management directly to regulatory performance.

2.3 Safety Performance Indicators
Introduction:
Safety performance indicators include metrics such as:

¢ Incident Rates: Frequency of workplace accidents.




e Lost Time Injury Frequency Rate (LTIFR): The number of injuries resulting in lost work time
per million hours worked.

e Regulatory Compliance Scores: Evaluations based on safety audits and inspections.
Impact of Competency Assurance:

According to Spencer and Spencer (1993), organizations with effective competency management
systems report improved safety metrics. A case study in the construction industry showed that
integrated competency assurance programs led to a 25% reduction in LTIFR, demonstrating the
effectiveness of competency-based training in enhancing safety outcomes.

Data Collection Methods

In this study, a mixed-methods approach is utilized to collect both quantitative and qualitative
data, enabling a comprehensive analysis of how Competency Assurance Programs (CAPs) impact
risk management outcomes within Saudi Aramco. The quantitative method involves structured
surveys to gather measurable data, while the qualitative method uses interviews to explore in-
depth insights into competency assurance practices and risk management strategies. Combining
these methods enhances the validity and reliability of the study by capturing both numerical data
and contextual understanding.

Quantitative Data Collection
Introduction:

The quantitative component of this study aims to measure the impact of competency assurance on
risk reduction using a structured survey methodology. The survey is designed to generate
numerical data that can be statistically analyzed to identify patterns and correlations between the
presence of CAPs and risk management performance.

Survey Design

e Format: A structured questionnaire featuring closed-ended questions to maintain
consistency and ease of analysis.

Response Scale: Utilizes a 5-point Likert scale, ranging from Strongly Disagree (1) to
Strongly Agree (5). This scale allows for a granular analysis of respondents' attitudes
towards competency assurance and risk management practices.

Rationale: The Likert scale is effective in capturing perceptions and attitudes in a
qguantifiable manner, facilitating the application of descriptive and inferential statistical
methods (Boone & Boone, 2012).

Questionnaire Content
e Competency Assurance Measures: Questions focus on:
o The existence of CAPs within Saudi Aramco.
o Frequency of training programs and the types of assessment methods used.
o The effectiveness of competency assessments in enhancing safety performance.

e Risk Management Outcomes: Measures include:




Safety Performance: Frequency of safety incidents and compliance with safety
protocols.

Operational Efficiency: Impact of competency assurance on workflow optimization
and risk reduction.

Compliance Levels: Adherence to industry standards such as ISO 31000 and OSHA
regulations.

¢ Demographic Data: Collects relevant participant information, including:

o Job Role: To assess how competency assurance impacts different functions within
the organization.

Experience Level: Evaluates whether longer tenure correlates with better risk
management practices.

Department Affiliation: Ensures diverse representation from safety, operations,
training, and HR departments.

Sample Size Determination

e Methodology: The sample size is calculated using Cochran’s formula for large populations,
targeting 250-300 participants.

e Confidence Level: 95% confidence level with a 5% margin of error, ensuring the statistical
robustness of the findings.

e Supporting Research: According to Bartlett, Kotrlik, and Higgins (2001), a well-calculated
sample size improves the generalizability of quantitative studies.

Sampling Technique

e Approach: The study employs stratified random sampling, which involves dividing the
population into sub-groups (strata) based on departmental affiliation and randomly
selecting participants from each stratum.

Purpose: This method ensures that all key departments (safety, operations, training, HR)
are adequately represented, enhancing the validity of the research by reflecting the
diverse perspectives within Saudi Aramco.

Benefit: Stratification helps in reducing sampling bias, allowing for a balanced
representation of different job roles and experience levels (Fowler, 2014).

Qualitative Data Collection

Introduction:

The qualitative aspect of the study involves semi-structured interviews to gain deep insights into
competency assurance practices and their influence on risk management strategies. This method
captures contextual and experiential data, which complements the quantitative findings and
provides a richer understanding of the research problem.




interview Methodology

Type of Interview: Semi-structured interviews with open-ended questions allow for
flexibility while maintaining focus on key research themes.

Advantages: This method enables the interviewer to probe deeper into responses,
uncovering nuanced insights into how competency frameworks are applied within Saudi
Aramco.

Supporting Theory: Patton (2002) emphasizes that semi-structured interviews are
particularly effective in case studies and organizational research where complex processes
are examined.

Interview Guide

Core Themes Explored:

o Leadership in Risk Management: How leaders support the implementation of
CAPs.

Training Program Effectiveness: The impact of training on employee performance
and risk awareness.

Challenges in Implementing Competency Frameworks: Barriers to successful
adoption, such as resistance to change and resource constraints.

Question Examples:

o "Can you describe a situation where a Competency Assurance Program led to a
measurable improvement in safety performance?"

"What are the main challenges in aligning competency training with risk
management objectives?"

Participant Selection

Sampling Method: Purposive sampling is used to select 15-20 key informants who have
direct experience with competency assurance and risk management.

Target Participants: Include safety managers, training coordinators, HR professionals, and
risk management experts.

Justification: These participants are expected to provide expert insights into how CAPs
influence safety and compliance outcomes, which is critical for validating the study’s
theoretical framework.

Data Collection Tools

Audio Recordings: Interviews are recorded to ensure accuracy and completeness of the
data.

Transcription and Analysis: NVivo software is used to transcribe interviews and perform
thematic analysis, helping identify key patterns and themes in the qualitative data.




e Thematic Analysis: The data will be coded into categories such as competency
development, leadership support, training challenges, and risk management strategies
(Braun & Clarke, 2006).

Data Analysis Methods

The data analysis phase of this study involves applying both quantitative and qualitative methods
to gain a comprehensive understanding of how Competency Assurance (IV) influences Risk
Reduction (DV) within Saudi Aramco. By utilizing advanced statistical tools and thematic analysis
techniques, the research aims to provide empirical evidence supporting the proposed theoretical
model. The combination of descriptive, inferential, and qualitative analyses ensures a robust
approach to validating the research hypotheses.

1. Quantitative Data Analysis
Introduction:

The guantitative analysis focuses on identifying statistical relationships between competency
assurance practices and risk management outcomes. By employing advanced statistical
techniques, this study aims to quantify the impact of CAPs on safety performance, operational
efficiency, and compliance with regulatory standards.

1.1 Statistical Tools
SPSS (Statistical Package for the Social Sciences):
o Usage: SPSS will be utilized for both descriptive and inferential statistical analyses.

o Functions: The software supports data cleaning, frequency analysis, correlation
analysis, and advanced statistical testing, providing a comprehensive toolkit for
hypothesis testing (Pallant, 2020).

AMOS (Analysis of Moment Structures):

o Purpose: AMOS is particularly useful for Structural Equation Modeling (SEM),
enabling the study to assess the causal relationships between competency
assurance, training effectiveness, and risk reduction.

Application: The SEM approach allows for testing both direct and indirect effects,
contributing to a more detailed understanding of the proposed theoretical model
(Byrne, 2016).

1.2 Descriptive Analysis

e Objective: To summarize the dataset and establish a baseline understanding of
competency levels and risk profiles within the organization.

Statistical Measures:

o Frequency Distributions: To visualize the distribution of responses regarding
competency assurance practices.

Mean and Standard Deviation: Provide insights into the central tendency and
variability of data, particularly in training effectiveness scores.




o

Variance Analysis: Helps identify differences in competency assurance impacts
across various departments (Fowler, 2014).

1.3 Inferential Analysis

e  Multiple Regression Analysis:

o

Purpose: To test the primary hypothesis that Competency Assurance (1V)
significantly influences Risk Reduction (DV).

Application: By using multiple regression, the study can determine the strength
and nature of this relationship, considering control variables such as job role,
experience level, and department affiliation (Hair et al., 2019).

e ANOVA (Analysis of Variance):

@)

Use Case: ANOVA will be applied to compare risk outcomes between different
competency assurance frameworks.

Benefit: This method is particularly effective in assessing whether varied training
models lead to significantly different safety and compliance results.

e Chi-Square Test for Independence:

o

Objective: To examine the association between structured competency
frameworks and compliance with safety standards.

Expected Outcome: A significant chi-square statistic would indicate a strong link
between competency assessments and regulatory compliance performance (Field,
2018).

e Structural Equation Modeling (SEM):

@)

Application: SEM will be used to validate the theoretical model, demonstrating the
causal relationship between competency assurance, training effectiveness, and risk
reduction.

Model Fit Indicators: The study will report Goodness of Fit Index (GFl),
Comparative Fit Index (CFl), and Root Mean Square Error of Approximation
(RMSEA) to ensure the model’s validity (Byrne, 2016).

2. Qualitative Data Analysis

Introduction:

The qualitative data analysis involves a thematic analysis of interview transcripts, aimed at
identifying recurring themes related to competency development, training impacts on risk
management, and the role of leadership in fostering a risk-aware culture. This approach enables
the study to capture contextual insights that complement the quantitative findings, offering a
holistic view of the research problem.

2.1 Thematic Analysis




Software Tool: NVivo will be used for data management, coding, and theme development.
This software facilitates the systematic analysis of qualitative data, enhancing the reliability
of thematic interpretation (Bazeley & Jackson, 2013).

Key Themes Explored:

o Competency Development Practices: How CAPs influence employee performance
and risk management behaviors.

Impact of Training on Risk Management: Specific examples of risk mitigation
achieved through competency-based training.

Role of Leadership: How leaders promote a risk-aware culture by supporting
competency initiatives.

2.2 Coding Process
e Open Coding:

o Obijective: To identify broad themes by examining raw data without preconceived
categories.

o Example: Statements like "Our training programs significantly reduce safety
incidents" would be coded under training effectiveness.

e Axial Coding:

o Purpose: To establish connections between themes, such as linking competency
assurance with organizational safety culture.

Method: Analyzing how frequent training assessments correlate with reduced
compliance failures.

e Selective Coding:

o Focus: On core themes that directly align with the research objectives, such as the
impact of CAPs on safety performance.

Outcome: Development of a theoretical narrative demonstrating how competency
frameworks contribute to risk management effectiveness (Braun & Clarke, 2006).

Validity and Reliability Measures

Ensuring validity and reliability is crucial in enhancing the credibility and generalizability of
research findings. This study employs rigorous methods to validate the quantitative data collection
instruments and maintain the reliability of qualitative data. By integrating content and construct




validity, internal consistency tests, and member checking, the research aims to produce robust and
trustworthy results.

1. Quantitative Data Validity
Introduction:

Validity in quantitative research refers to the degree to which a tool measures what it is intended
to measure. In this study, validity measures focus on ensuring that the survey instrument
effectively captures competency assurance practices and risk reduction outcomes.

1.1 Content Validity

¢ Definition: Content validity involves evaluating whether the survey items comprehensively
cover the constructs of competency assurance and risk reduction.

e Methodology:

o The questionnaire design will undergo an expert review process, involving subject
matter experts (SMEs) in competency management and risk assessment.

The experts will assess whether the survey questions align with the research
objectives and theoretical constructs.

A content validity index (CVI) will be calculated to quantify expert agreement,
targeting a CVI score above 0.8, which indicates high content validity (Lynn, 1986).

e Application Example:

o Questions related to Competency Assurance Programs (CAPs) will be reviewed to
ensure they reflect real-world practices in high-risk industries such as Saudi
Aramco.

Items measuring risk reduction will be evaluated against standardized safety
metrics, including incident rates and compliance performance.

1.2 Construct Validity

e Definition: Construct validity assesses whether the survey accurately measures the
theoretical constructs it intends to measure, such as competency assurance and risk
management effectiveness.

e Method:

o Factor Analysis: Conducted using SPSS, exploratory factor analysis (EFA) will
identify whether survey items group into expected factors, such as competency
development and risk reduction practices.

Confirmatory Factor Analysis (CFA): Implemented through AMOS software, CFA will
validate the factor structure and assess the model fit using indices like CFI, GFlI,
and RMSEA (Byrne, 2016).

e Expected Outcome:

o A strong model fit would confirm that survey questions are effectively capturing
key constructs, supporting the validity of the quantitative measures.




2. Quantitative Reliability
Introduction:

Reliability refers to the consistency of measurement, indicating whether the survey instrument
produces stable results over time. This study employs internal consistency measures to ensure that
guantitative data is reliable and repeatable.

Cronbach’s Alpha Test

e Definition: Cronbach’s alpha evaluates the internal consistency of survey items, ensuring
that they measure the same construct cohesively.

Target Score: The study aims for a Cronbach’s alpha coefficient above 0.7, indicating
acceptable reliability (Field, 2018).

Implementation:

o SPSS software will calculate the alpha score for each survey section, including
competency assurance measures, risk management outcomes, and training
effectiveness.

If any survey items significantly reduce the alpha score, they will be revised or
removed to improve reliability.

e Significance:

o Analpha score between 0.7 and 0.9 is considered good, while above 0.9 indicates
excellent internal consistency, enhancing the credibility of the findings (Tavakol &
Dennick, 2011).

3. Qualitative Data Reliability

Introduction:

In qualitative research, reliability focuses on the accuracy and consistency of the data
interpretation process. This study employs member checking and triangulation methods to
validate interview findings and support thematic analysis.

3.1 Member Checking

e Definition: Member checking involves asking interview participants to review transcripts of
their responses to ensure accuracy and authenticity.

e Process:

o Participants will be provided with written transcripts of their interviews and
invited to confirm or clarify statements.

o Any discrepancies identified by participants will be corrected before data analysis.
e Objective:

o This method ensures that the qualitative data truly reflects participants'
perspectives, enhancing the trustworthiness of the findings (Birt et al., 2016).

3.2 Triangulation




Definition: Triangulation involves comparing qualitative data with quantitative survey
results and organizational records to validate the research findings.

Types of Triangulation Used:

o Data Triangulation: Cross-referencing interview insights with survey data to verify
that qualitative themes align with quantitative trends.

Methodological Triangulation: Combining interview data, survey results, and
document analysis (e.g., safety incident reports) to ensure comprehensive
analysis.

Expected Benefit:

o Triangulation enhances the credibility of qualitative data by providing multiple
perspectives on competency assurance impacts on risk management.

Ethical Considerations

Ethical considerations are critical in ensuring that research is conducted with integrity, respect,
and accountability. This study adheres to established ethical guidelines to protect participants’
rights, maintain data confidentiality, and comply with institutional and national standards. By
incorporating informed consent, confidentiality protocols, and compliance with ethical
standards, the research upholds the highest ethical standards throughout the data collection and
analysis process.

1. Informed Consent

Definition:

Informed consent involves providing participants with comprehensive information about the
study, enabling them to make a voluntary and informed decision about their participation (Resnik,
2020). This process ensures that participants understand the purpose of the research, how their
data will be used, and their rights within the study.

Implementation:
¢ Information Provided:

o Research Purpose: Participants will receive a clear explanation of the study's
objectives, specifically its focus on evaluating the impact of Competency
Assurance Programs (CAPs) on risk management outcomes within Saudi Aramco.

Data Usage: Information on how survey responses and interview data will
contribute to the study findings, including statistical analysis and thematic
interpretation.

Rights of Participants:

* Right to Withdraw: Participants will be informed that they can withdraw
at any time without penalty or negative consequences.

Voluntary Participation: Participation is not mandatory, and participants
can choose to skip questions they are uncomfortable answering.




Consent Process:

o Participants will sign a written consent form, which will outline their rights and
the study’s procedures.

The consent form will include contact information for the research team and the
Institutional Review Board (IRB) for any questions or concerns.

The study will ensure that consent forms are available in both English and Arabic,
accommodating the diverse linguistic background of participants.

2. Confidentiality Protocols
Definition:

Confidentiality involves protecting participants' identities and ensuring that personal data is not
disclosed without permission. This study adopts strict confidentiality measures to maintain data
security and participant anonymity (Sieber, 2013).

Data Anonymization:
¢ Anonymization Techniques:

o Assigning unique identification codes to participants instead of using names or
personal identifiers.

Redacting any identifiable information from interview transcripts and survey
responses before analysis.

Storage and Access:

o Audio recordings and transcripts will be stored in encrypted digital formats on
password-protected devices.

Access to raw data will be restricted to authorized research personnel only,
ensuring controlled data handling.

Physical documents, such as signed consent forms, will be stored in a locked
cabinet within a secure facility.

Data Reporting:

o When reporting qualitative data, the study will use generic descriptors (e.g.,
Safety Manager A or HR Professional B) to maintain anonymity.

Quantitative results will be presented in aggregate form, avoiding any data
segmentation that could lead to the identification of individual participants.

3. Compliance with Ethical Standards

Introduction:

The study will adhere to ethical guidelines established by the Institutional Review Board (IRB) and
Saudi research ethics standards, ensuring compliance with local and international ethical
principles such as beneficence, non-maleficence, autonomy, and justice (Belmont Report, 1979).

Key Ethical Guidelines Followed:




e IRB Approval:

o The research proposal, including study design, methodology, and ethical
considerations, will be reviewed and approved by the IRB to ensure it meets
ethical standards.

The IRB will assess potential risks to participants and validate that the informed
consent process is comprehensive and transparent.

¢ Adherence to Saudi Ethical Standards:

o The study will align with the Saudi National Committee of Bioethics (NCBE)

guidelines, which emphasize participant welfare, confidentiality, and ethical data
management practices.

The research will also follow institution-specific policies related to participant
engagement, data storage, and research integrity.

e Ethical Research Practices:

o Avoiding Coercion: Ensuring that participants are not pressured into participating,

particularly when recruitment involves organizational channels within Saudi
Aramco.

Minimizing Harm: The study design incorporates strategies to mitigate risks,

including offering support resources if participants experience discomfort during
interviews or surveys.

4. Monitoring and Mitigation of Ethical Risks

e Regular Ethical Reviews:

o Throughout the study, the research team will conduct periodic ethical
assessments to ensure continued adherence to ethical protocols.

Amendments to procedures (e.g., in response to participant feedback) will be
reviewed by the IRB to maintain ethical compliance.

e Handling Ethical Dilemmas:

o The study will establish guidelines for managing unanticipated ethical issues, such
as how to respond if a participant discloses sensitive information related to
workplace safety violations.

In such cases, the research team will follow a pre-defined protocol that respects
confidentiality while addressing mandatory reporting requirements.

Anticipated Limitations

Every research study has inherent limitations that may impact the validity, reliability, and
generalizability of its findings. Identifying these anticipated limitations and implementing
mitigation strategies enhances the credibility of the research. This study on Competency
Assurance Programs (CAPs) and Risk Reduction within Saudi Aramco acknowledges potential
sampling bias, data interpretation challenges, and limitations in generalizability. By proactively




addressing these limitations, the study aims to provide robust and applicable insights for high-risk
industries.

1. Sampling Bias
Definition:

Sampling bias occurs when certain groups of participants are overrepresented or
underrepresented in the study sample, potentially leading to skewed results that do not
accurately reflect the target population (Fowler, 2014).

Potential Causes of Sampling Bias:
e Non-Response Bias:

o Risk: If certain participants choose not to respond, their perspectives might not be
captured, impacting the representativeness of the data.

o Example: Employees with negative experiences regarding CAPs may avoid
participation, resulting in positive bias in the findings.

e Selection Bias:

o Risk: When the selection process favors certain participants, leading to
unintended biases.

o Example: If only managers and supervisors participate, insights from frontline
employees who directly experience training programs might be missed.

Mitigation Strategies:
e Follow-Up Communications:

o Approach: Send reminder emails and follow-up calls to encourage non-
responders to participate.

o Benefit: Helps achieve a balanced response rate, reducing non-response bias.
¢ Randomization Techniques:

o Method: Implement stratified random sampling to ensure proportionate
representation from different departments within Saudi Aramco (safety,
operations, training, and HR).

Expected Outcome: Random sampling minimizes selection bias by giving all
eligible participants an equal chance of selection (Pallant, 2020).

2. Data Interpretation Challenges

Definition:

Qualitative research often involves subjective interpretation, where researcher bias or
misinterpretation of responses could influence the findings. Such challenges are common when
analyzing semi-structured interviews to explore competency assurance practices and risk
management strategies.

Risks Associated with Qualitative Data:




e Subjectivity in Analysis:

o Challenge: Interview responses can be interpreted differently, leading to
inconsistent coding or biased thematic analysis.

Example: When participants discuss leadership's role in promoting a risk-aware
culture, subjective interpretations could affect data categorization.

¢ Inconsistent Coding:

o Issue: Without a structured approach, coding could result in overlapping or
unclear themes, affecting the clarity of the results.

Mitigation Strategies:
e Systematic Coding Using NVivo:

o Software Tool: NVivo provides structured methods for coding and analyzing
qualitative data, supporting thematic analysis through:

* Open Coding: Initial identification of broad themes.

Axial Coding: Establishing relationships between themes, such as
competency development and safety culture.

Selective Coding: Focusing on core themes that align with the research
objectives (Bazeley & Jackson, 2013).

e Peer Review of Analysis:

o Approach: Engage multiple researchers in the coding process to reduce individual
bias.

Benefit: Achieves a consensus approach, enhancing the objectivity of qualitative
findings.

e Member Checking:

o Method: Share interview transcripts with participants to validate the accuracy of
interpretations.

Outcome: Ensures that the findings accurately reflect participants' perspectives,
contributing to data credibility (Birt et al., 2016).

3. Generalizability of Findings

Definition:

Generalizability refers to the extent to which the study findings can be applied to broader
contexts beyond the specific research setting. Since this study is focused on Saudi Aramco, there
are limitations in applying the findings to other industries or geographical regions without
contextual adaptation.

Challenges in Generalizability:

¢ Industry-Specific Context:




o Issue: Competency assurance practices in Saudi Aramco are tailored to the oil and
gas sector, which might differ from practices in construction, healthcare, or
manufacturing.

e  Cultural and Organizational Differences:

o Risk: Strategies that work within Saudi Arabia's corporate environment may not
directly translate to international settings or different organizational cultures.

Mitigation Strategies:
e Contextual Analysis:

o Approach: Provide a detailed contextual background in the study, highlighting
specific organizational factors that influence the effectiveness of CAPs.

o Benefit: Helps other researchers and practitioners adapt the findings to similar
environments with appropriate modifications.

e Comparative Studies:

o Future Research Recommendation: Conduct comparative studies in other high-
risk industries to assess the transferability of competency assurance models and
identify best practices applicable across different contexts.

e Transparent Reporting:

o Method: Clearly acknowledge the study’s scope and limitations in the discussion
section, guiding readers on how to interpret and apply the findings appropriately
(Yin, 2018).

Expected Outcomes

The expected outcomes of this study are focused on demonstrating the impact of structured
Competency Assurance Programs (CAPs) on risk management outcomes within Saudi Aramco. By
integrating quantitative statistical analysis with qualitative insights, the research aims to provide
evidence-based findings that support the theoretical model linking competency assurance to
improved safety, compliance, and organizational resilience.

1. Quantitative Analysis: Anticipated Results

Introduction:

The quantitative analysis will assess the relationship between competency assurance (IV) and risk
management outcomes (DV) using advanced statistical methods. The study hypothesizes a
statistically significant positive correlation, indicating that structured competency frameworks
lead to measurable improvements in safety performance, operational efficiency, and compliance
levels.

1.1 Expected Statistical Significance
e Hypothesis Testing:

o The study will test the hypothesis that competency assurance significantly
influences risk reduction, with an expected p-value of <0.05.




o This threshold is widely accepted in behavioral and social sciences, indicating that
the results are statistically significant and not due to random chance (Field,
2018).

e Multiple Regression Analysis:

o The regression model is expected to show a strong positive correlation between
competency assurance metrics (e.g., existence of CAPs, training effectiveness
scores) and risk reduction indicators (e.g., incident rates, compliance scores).

Regression coefficients (B values) are anticipated to demonstrate that increases in
competency assurance practices lead to proportional improvements in risk
management outcomes.

1.2 Anticipated Results in Descriptive and Inferential Statistics
e Descriptive Statistics:

o The study expects to find high mean scores on competency assurance practices
among Saudi Aramco employees, suggesting strong adoption of CAPs.

Standard deviation and variance analysis will likely indicate consistent
competency levels across departments, supporting the effectiveness of
structured training programs.

e ANOVA (Analysis of Variance):

o The ANOVA test is expected to reveal significant differences in risk management
outcomes between departments with varied competency assurance models.

o Forinstance, safety departments with advanced CAPs might report lower incident
rates compared to departments with less structured competency programs.

e  Structural Equation Modeling (SEM):

o SEM analysis is anticipated to validate the theoretical model, showing a direct
causal link between competency assurance, training effectiveness, and risk
reduction.

The study aims for model fit indices such as CFl and GFl above 0.9, and an RMSEA
value below 0.05, indicating a well-fitted model (Byrne, 2016).

2. Qualitative Insights: Expected Findings

Introduction:

The qualitative data analysis will explore in-depth perspectives on how competency assurance
programs influence organizational safety culture and support risk mitigation strategies. By
analyzing interview transcripts, the study expects to uncover rich, contextual data that
complements the quantitative findings.

2.1 Thematic Analysis: Anticipated Themes

e Competency Development Practices:




o Participants are expected to highlight how regular training assessments and CAPs
contribute to improved job performance and risk awareness.

o The study anticipates finding that structured competency frameworks enhance
employee confidence in handling safety protocols and compliance procedures.

e Impact of Training on Risk Management:

o Interviewees are likely to share specific examples where competency-based
training led to measurable risk reductions, such as fewer safety incidents and
enhanced compliance with ISO standards.

o Thematic analysis may reveal that practical training methods, such as simulations
and scenario-based learning, are particularly effective in risk mitigation.

¢ Role of Leadership in Promoting a Risk-Aware Culture:

o The study expects to identify that leaders who actively support CAPs foster a
proactive safety culture.

Qualitative data may indicate that leadership engagement in competency
assurance initiatives is a key factor in successful risk management.

2.2 Expected Coding Results
e Open Coding:

o Preliminary coding might categorize responses into broad themes such as training
effectiveness, safety management, and compliance practices.

e Axial Coding:

o The analysis is expected to show strong links between competency assurance and
organizational safety culture, indicating that competent employees are more
likely to adhere to safety standards.

e Selective Coding:

o Core themes are anticipated to align with the research objectives, particularly
focusing on how competency assurance programs contribute to systematic risk
reduction.

3. Integration of Quantitative and Qualitative Findings
Mixed-Methods Interpretation:
e Convergence of Results:

o Quantitative data showing a positive correlation between competency assurance
and risk management is expected to align with qualitative insights that emphasize
the practical benefits of CAPs.

The study aims to triangulate data by comparing survey results with interview
findings, strengthening the overall validity of the research.

e Practical Implications:




The combined findings will support the implementation of structured CAPs in
high-risk industries, demonstrating how competency-based approaches
contribute to safety enhancement and regulatory compliance.

These insights will provide actionable recommendations for Saudi Aramco's
management and policymakers looking to optimize workforce development
strategies.

Scope of the Study

The scope of this study defines its geographical, industry, and conceptual boundaries, ensuring a
focused and comprehensive analysis of competency assurance and risk mitigation in workforce
development. By concentrating on Saudi Arabian training institutes, high-risk industries, and
competency-based workforce development models, this research aims to provide actionable
insights for enhancing workforce competency, reducing operational risks, and improving regulatory
compliance.

Geographical Scope: Training Institutes in Saudi Arabia

Saudi Arabia has emerged as a global industrial hub, particularly in oil and gas, construction, and
healthcare. With an increasing emphasis on workforce nationalization (Saudization), safety
regulations, and quality assurance, competency assurance has become a key priority for training
institutes.

Why Focus on Saudi Arabia?

e Saudi Vision 2030: The country is actively transforming its economy through workforce
development initiatives. The National Industrial Development and Logistics Program
(NIDLP) and the Human Capability Development Program (HCDP) highlight the need for
competency-based training.

Regulatory Requirements: Saudi labor laws and sector-specific regulations (e.g., Saudi
Aramco Safety Standards, HCIS Regulations, Saudi Commission for Health Specialties
[SCFHS] certification) mandate strict competency assurance frameworks.

Growing Training Industry: The demand for certified training institutes that align with
international competency standards is increasing, particularly in safety-critical industries.

Research Target within Saudi Arabia

e Training Institutes: Accredited training centers that develop workforce competencies in oil
and gas, construction, and healthcare sectors.

Regulatory Bodies: Organizations such as Saudi Aramco, SCFHS, and the Ministry of
Human Resources and Social Development (HRSD), which enforce competency
regulations.

Corporate Training Programs: Companies investing in in-house competency training to
improve employee safety and compliance.

By focusing on Saudi Arabia, this study will provide context-specific insights, helping local training
institutes and industries adopt competency-based risk management strategies tailored to national
needs.




Industry Scope: High-Risk Industries (Oil & Gas, Construction, Healthcare)

This study focuses on industries where workforce competency gaps pose significant operational,
safety, and financial risks. High-risk industries require stringent competency assurance programs
to prevent catastrophic failures, reduce liability, and ensure regulatory compliance.

1. Oil & Gas Industry
e Risk Exposure:

o High potential for industrial accidents (explosions, equipment failures,
environmental hazards).

o Stringent safety regulations enforced by Saudi Aramco, OPITO, and HCIS.
e Competency Assurance Needs:
o Workers must undergo certification programs (e.g., OPITO for offshore safety).

o Technical training on hazardous material handling, emergency response, and risk
assessment.

o Leadership training for risk-aware decision-making.
2. Construction Industry
e Risk Exposure:
o High accident rates due to falls, equipment failures, and structural collapses.

o Legal liability due to non-compliance with safety codes (Saudi Building Code,
OSHA).

e Competency Assurance Needs:
o Safety training (CITB, NEBOSH) to prevent workplace injuries.
o Site supervisor competency programs to ensure project risk mitigation.
o Training in hazard identification, risk assessment, and crisis response.
3. Healthcare Industry
e Risk Exposure:
o Medical errors, patient safety risks, and regulatory non-compliance.

o Impact of workforce competency on mortality rates, patient care, and ethical
compliance.

e Competency Assurance Needs:

o Medical licensing and competency certification (SCFHS).

o Simulation-based training for emergency medical procedures.

o Leadership training for hospital risk management.




By analyzing these industries, this study will highlight how competency-based workforce training
contributes to risk reduction, ensuring that training institutes align their programs with industry-
specific risk management needs.

Conceptual Scope: Competency Assurance, Risk Management, Training Effectiveness
This study is conceptually framed around three core areas:

1. Competency Assurance

Defined as the process of certifying that employees possess the skills, knowledge, and
behavior required to perform job roles effectively.

Focuses on structured Competency Assurance Programs (CAPs) used in high-risk
industries.

Examines best practices in competency frameworks, skills assessments, and certification
models (e.g., OPITO, NEBOSH, ICAQ).

2. Risk Management in Workforce Development

Evaluates how workforce competency gaps contribute to operational, financial, and
compliance risks.

Identifies risk reduction strategies through competency-based learning, training audits,
and industry benchmarking.

Explores the integration of competency assurance with risk assessment models (ISO
31000, FMEA, ALARP).

3. Training Effectiveness

Measures how training institutes structure competency-based learning to enhance
workforce preparedness.

Analyzes the effectiveness of traditional training vs. competency-based training models.

Explores innovations in learning technologies (e-learning, VR simulations, Al-based
training analytics).

By focusing on these conceptual areas, this study aims to provide a comprehensive framework
that guides training institutes, corporate HR, and industry regulators in implementing
competency-based risk management strategies.
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API List
AMOS (Analysis of Moment Structures)

Purpose: Structural Equation Modeling (SEM) for assessing causal relationships between

variables.

Application: Used to validate the theoretical model linking Competency Assurance and Risk

Reduction.

ISO (International Organization for Standardization)

Standard Referenced: ISO 31000 (Risk Management)

Application: Provides guidelines for integrating competency assurance into risk

management frameworks.

Purpose: Qualitative data analysis software for thematic analysis.

Application: Utilized for coding interview transcripts and identifying recurring themes

related to competency development and organizational safety culture.
OPITO (Offshore Petroleum Industry Training Organization)
¢ Role: Sets industry standards for competency assurance in the oil and gas sector.
e Application: Benchmarked in the study as an example of effective CAP implementation.
SPSS (Statistical Package for the Social Sciences)
e Purpose: Tool for descriptive and inferential statistical analysis.

e Application: Used for frequency analysis, regression analysis, ANOVA, and Chi-square

tests.




Appendix

Appendix A: Research Instruments

1. Survey Questionnaire
e Astructured survey instrument with closed-ended questions.
e Sections included:

o Competency Assurance Measures: Questions about the presence of CAPs,
frequency of training, and assessment methods.

Risk Management Outcomes: Items measuring safety performance, operational
efficiency, and compliance levels.

Demographic Data: Capturing job role, experience level, and department
affiliation.

e Survey Design: Used a 5-point Likert scale (Strongly Disagree (1) to Strongly Agree (5)).

e Distribution Method: Administered digitally through email invitations and online survey
platforms.

Appendix B: Interview Materials
1. Interview Guide
e Semi-structured interview format with open-ended questions.
e Focused on themes such as:
o Leadership in Risk Management.
o Training Program Effectiveness.
o Challenges in Implementing Competency Frameworks.
e Sample interview questions included:

o "Can you describe how competency assurance programs impact safety culture in
your department?"

o "What are the main challenges in maintaining compliance with safety standards?"

2. Consent Form for Interviews

Included information on research objectives, confidentiality measures, and voluntary
participation.

Participants signed the consent form before interviews began, in line with ethical
standards.

Appendix C: Data Collection Tools
1. Quantitative Data Tools

e  SPSS (Statistical Package for the Social Sciences): Used for descriptive and inferential
statistics.




AMOS (Analysis of Moment Structures): Employed for Structural Equation Modeling (SEM)
to assess the causal relationship between competency assurance and risk reduction.

2. Qualitative Data Tools

NVivo Software: Utilized for thematic analysis of interview transcripts.
Thematic analysis involved:

o Open Coding: Generating initial codes from raw data.

o Axial Coding: Identifying relationships between themes.

o Selective Coding: Focusing on core themes that align with research objectives.

Appendix D: Ethical Documentation

1. Institutional Review Board (IRB) Approval

Approval documentation confirming the study’s compliance with ethical guidelines and
research standards.

2. Confidentiality Agreement

Detailed procedures for maintaining participant anonymity and data security.

Included steps for data anonymization, secure storage, and controlled access.

3. Informed Consent Forms

Copies of the informed consent forms provided to participants.

Outlined the study purpose, voluntary nature of participation, and right to withdraw at any
time.

Appendix E: Data Analysis Outputs

1. SPSS and AMOS Output

Includes statistical outputs such as:
o Descriptive statistics: Mean, standard deviation, frequency distributions.

o Inferential tests: Results from regression analysis, ANOVA, Chi-square tests, and
SEM.

2. NVivo Analysis Reports

Thematic analysis outputs, showing coded data and emerging themes.

Examples of coded themes:
o Competency Development Practices.
o Impact of Training on Risk Management.

o Role of Leadership in Safety Culture.

3. Visual Data Representations




e Graphs and charts illustrating:
o Competency assurance levels across departments.
o Correlation between training programs and risk reduction metrics.
o Thematic maps showing qualitative analysis results.
Appendix F: Supplementary Information
1. Company Policies and Guidelines

e Overview of Saudi Aramco’s competency assurance policies, including training
requirements and compliance standards.

2. Case Studies and Benchmarking Reports

e Examples of successful competency assurance programs in similar industries, highlighting
best practices.

3. Supporting Literature

e A summary of key studies referenced in the literature review, including methodologies,
findings, and implications for competency assurance and risk management.

Appendix G: Additional Figures and Tables
1. Statistical Tables
e Detailed tables showing:
o Factor analysis results for survey validity.
o Regression coefficients demonstrating the impact of CAPs on safety outcomes.

. Thematic Analysis Charts

e Visual charts generated from NVivo software, displaying theme frequency and connections
between competency assurance and organizational safety culture.

. Model Fit Indices
e SEM model fit statistics, including:
o Goodness of Fit Index (GFl).
o Comparative Fit Index (CFl).

o Root Mean Square Error of Approximation (RMSEA).




List of Abbreviations

Research and Statistical Methods
e AMOS: Analysis of Moment Structures

ANOVA: Analysis of Variance
CFl: Comparative Fit Index
GFI: Goodness of Fit Index
IRB: Institutional Review Board
RMSEA: Root Mean Square Error of Approximation
SEM: Structural Equation Modeling

SPSS: Statistical Package for the Social Sciences

2. Competency and Training Programs
e CAP: Competency Assurance Program
CITB: Construction Industry Training Board
CPD: Continuous Professional Development
FMEA: Failure Modes and Effects Analysis
OPITO: Offshore Petroleum Industry Training Organization
SCFHS: Saudi Commission for Health Specialties

TNA: Training Needs Analysis

3. Risk Management and Safety Standards
e ALARP: As Low As Reasonably Practicable
BCP: Business Continuity Planning
HCIS: High Commission for Industrial Security
ISO: International Organization for Standardization
LTIFR: Lost Time Injury Frequency Rate

NEBOSH: National Examination Board in Occupational Safety and Health

NIDLP: National Industrial Development and Logistics Program

OSHA: Occupational Safety and Health Administration




4. Technology and Innovation

e Al Artificial Intelligence
AR: Augmented Reality
LMS: Learning Management System
e VR: Virtual Reality
5. Governmental and Institutional Programs
e HCDP: Human Capability Development Program
e HRSD: Ministry of Human Resources and Social Development

e |CAO: International Civil Aviation Organization



http://www.tcpdf.org

