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This study investigates the impacts of adopting a risk-based facilities maintenance management approach on service delivery at King Abdul Aziz International Airport (KAIA) in Jeddah. Employing a mixed-method case study design, the research critically evaluates existing maintenance practices, systematically identifies key maintenance-related risks, and proposes an integrated risk-based framework tailored to airport operations. The findings demonstrate significant improvements in operational reliability, resource optimization, reduced disruptions, and enhanced passenger satisfaction. The research contributes both academically and practically, providing empirical insights, actionable recommendations, and a replicable methodology for airports seeking to adopt structured, proactive maintenance management practices for improved service delivery and operational resilience.
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Terminologies Definitions 
Facility Management (FM)
A professional management discipline focused on delivering efficient and effective support services for built environments and facilities.
Risk Management
The systematic process of identifying, analyzing, evaluating, and mitigating risks to minimize adverse effects on organizational operations.
Reactive Maintenance
Maintenance is performed after equipment or facilities have failed or broken down, commonly referred to as corrective maintenance.
Preventive Maintenance
Scheduled maintenance activities intended to prevent equipment failures and maintain optimal performance levels.
Predictive Maintenance
Maintenance that utilizes data analysis and monitoring techniques to predict and prevent potential equipment failures before they occur.
Risk-Based Maintenance (RBM)
A maintenance strategy that integrates risk assessment methods to prioritize maintenance tasks and resource allocation, optimizing performance and reliability.
Failure Mode and Effects Analysis (FMEA)
A systematic analytical method for evaluating potential failure modes within a system to prevent operational disruptions.
Fault Tree Analysis (FTA)
A top-down, deductive risk assessment approach used to identify potential causes of system failures.
Key Performance Indicators (KPIs)
Quantitative metrics used to measure and evaluate the effectiveness of operational processes in achieving organizational objectives.
Operational Efficiency
A measure of how effectively an organization manages resources to produce optimal output with minimal waste and maximum reliability.
Service Delivery
The provision and management of services to customers or end-users, measured by reliability, responsiveness, and customer satisfaction.
ISO 31000
International standard providing principles, frameworks, and processes for effective risk management practices.
ISO 55000
International standard detailing guidelines and best practices for comprehensive asset management.
BS 8536
British standard providing guidelines for facility management practices and asset management integration in infrastructure projects.
Cost-Benefit Analysis (CBA)
A systematic process of calculating and comparing the costs and benefits of a particular action or decision.
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Chapter 1: Introduction
[bookmark: _Toc198931950]1.1 Background of the Study
Facility management (FM) has evolved significantly over the past decades, transforming from basic maintenance tasks to a comprehensive strategic function that ensures operational efficiency, asset longevity, and enhanced user experience. Airports, as critical infrastructure, contribute substantially to economic development, regional connectivity, and global trade. Efficient management of airport facilities is paramount to maintain continuous operational capabilities and high service standards.
Risk management in facility maintenance has increasingly gained recognition due to its proactive approach, effectively mitigating disruptions and improving reliability. This research focuses on risk-based maintenance management within the context of airport operations, specifically targeting the service delivery improvements at King Abdul Aziz International Airport (KAIA) in Jeddah.
[bookmark: _Toc198931951]1.2 Problem Statement
King Abdul Aziz International Airport has experienced rapid expansion and increased passenger throughput. However, maintenance management challenges persist, affecting overall service delivery. Key issues include inconsistent maintenance practices, limited risk assessment applications, and inadequate strategic integration of risk management. Consequently, these challenges negatively impact operational efficiency, passenger satisfaction, safety, and ultimately, airport reputation.
This study aims to address these problems by critically assessing existing practices, identifying significant risks, and proposing a comprehensive risk-based management framework.
[bookmark: _Toc198931952]1.3 Objectives of the Study
General Objective:
· To assess the impact of implementing risk-based maintenance management on the improvement of service delivery at KAIA.
Specific Objectives:
· To analyze and evaluate existing maintenance practices at KAIA.
· To identify and prioritize key maintenance-related risks affecting airport operations.
· To develop and propose an integrated risk-based maintenance management framework.
· To measure and validate the effectiveness of the proposed framework through operational improvements and enhanced passenger satisfaction.
[bookmark: _Toc198931953]1.4 Research Questions
Main Research Question:
· How does the implementation of risk-based facility maintenance management influence service delivery at King Abdul Aziz International Airport?
Sub-questions:
· What are the current facility maintenance practices at KAIA, and what risks do they pose?
· In what ways can a risk-based maintenance management approach enhance operational efficiency and reliability at KAIA?
· What measurable improvements in service delivery can be attributed to the implementation of risk-based maintenance practices?
[bookmark: _Toc198931954]1.5 Research Hypotheses
Based on the objectives of this research and the review of relevant literature, the following hypotheses have been formulated:
H1:
Adopting a Risk-Based Maintenance (RBM) approach at King Abdul Aziz International Airport significantly improves the reliability and availability of airport facilities.
H2:
Implementing RBM positively affects operational efficiency by optimizing resource allocation and reducing maintenance-related disruptions at the airport.
H3:
Risk-Based Maintenance strategies enhance overall passenger satisfaction due to improved service reliability and reduced operational downtime.
H4:
Integration of international standards such as ISO 31000 and ISO 55000 into RBM frameworks effectively enhances maintenance management performance at King Abdul Aziz International Airport.
H5:
Employing structured risk assessment tools (FMEA and FTA) within facility management practices significantly reduces the frequency and severity of maintenance-related operational failures.

[bookmark: _Toc198931955]1.6 Theoretical Model
The theoretical model of this study integrates key concepts from Risk Management, Facility Management (FM), and Maintenance Management literature, emphasizing the relationship between a Risk-Based Maintenance (RBM) approach and Service Delivery within airport operations.
The model demonstrates how systematically embedding risk management standards (ISO 31000) and asset management standards (ISO 55000) into traditional FM practices leads to tangible outcomes in facility performance and user satisfaction.

[bookmark: _Toc198931956]Chapter 2: Literature Review
[bookmark: _Toc198931957]Introduction
This chapter provides a comprehensive review of the existing literature related to Risk-Based Maintenance (RBM), Facility Management (FM), and service delivery in airport operations. It systematically explores scholarly contributions and industry best practices, defining key concepts relevant to the study, analyzing prior empirical research, and establishing a theoretical framework to contextualize and guide the current research. By critically evaluating previous studies, this review identifies existing knowledge gaps, emphasizing how this research intends to contribute academically and practically within the field of facility maintenance management at airports, specifically at King Abdul Aziz International Airport (KAIA).

[bookmark: _Toc198931958]2.1 Dependent Variable: Service Delivery
Service Delivery in Facility Management is typically defined as the efficient and effective provision of services designed to support the core operations and strategic goals of an organization. In airport contexts, service delivery encompasses critical components such as operational continuity, passenger experience, infrastructure reliability, and the timely availability of facilities. Key indicators include reduced operational disruptions, passenger satisfaction levels, and adherence to predefined service quality metrics (SLA and KPIs). According to ISO standards and the British Standards Institution (BSI), effective service delivery results from well-structured, proactive maintenance strategies, systematic risk management, and continuous performance monitoring. Enhanced service delivery is recognized as a strategic priority for airports aiming to achieve competitive advantage, improve stakeholder satisfaction, and ensure operational resilience.

[bookmark: _Toc198931959]2.2 Independent Variable: Risk-Based Maintenance (RBM)
Risk-Based Maintenance (RBM) is a structured maintenance approach integrating risk management methodologies within facility management practices. Unlike traditional maintenance strategies—reactive (corrective) and scheduled preventive maintenance—RBM systematically assesses and prioritizes maintenance activities based on risk analysis outcomes. RBM leverages comprehensive risk assessment techniques such as Failure Mode and Effects Analysis (FMEA) and Fault Tree Analysis (FTA) to evaluate and prioritize risks according to their probability, severity, and impact on operations.
Key components of RBM include:
· Risk Identification & Analysis: Utilizing standardized techniques such as FMEA, FTA, and risk registers.
· Maintenance Strategies: Incorporating preventive, predictive, and reactive maintenance based on risk prioritization.
· Integration of International Standards: Applying guidelines from ISO 31000 (Risk Management), ISO 55000 (Asset Management), and BS 8536 to reinforce structured and internationally recognized maintenance practices.
The RBM approach has gained popularity due to its efficiency in resource allocation, reduction of unplanned downtime, increased reliability, and enhancement of operational effectiveness, especially in complex environments such as airports.

[bookmark: _Toc198931960]2.3 Summary of Past Studies
Previous research in facility maintenance and risk management has underscored the limitations of traditional maintenance practices, highlighting the necessity of proactive, data-driven strategies. Studies by Chen et al. (2018) and Parida et al. (2015) indicated significant improvements in operational reliability and efficiency when predictive and risk-based maintenance practices were implemented in industrial facilities. Their findings demonstrated tangible benefits such as reduced downtime, optimized resource utilization, and increased equipment reliability.
Research conducted by Abdallah & Al-Ghamdi (2019) on Saudi Arabian airport operations suggested that conventional preventive maintenance, though essential, often fails to adequately address hidden risks or resource prioritization. Similarly, a comparative study by Hassanain et al. (2020) in Gulf-region airports highlighted improvements in passenger satisfaction and operational continuity when airports adopted structured risk assessments and predictive maintenance practices. However, these studies also pointed out challenges such as incomplete data integration, inadequate risk prioritization methodologies, and insufficient adoption of international standards.
Despite the valuable contributions of existing research, a notable gap remains concerning empirical studies specifically investigating the comprehensive adoption and impacts of RBM approaches in airports within Saudi Arabia, particularly in critical aviation infrastructure like KAIA. The current study addresses this gap by providing empirical evidence on the effectiveness of an integrated RBM framework specifically tailored to the unique operational context of KAIA, thereby contributing to both theoretical advancement and practical implementation knowledge.

[bookmark: _Toc198931961]2.4 Theoretical Framework of the Study
The theoretical framework guiding this research is built on the integration of Facility Management (FM) theories and Risk Management principles. This integration proposes that systematic and structured management of maintenance-related risks positively impacts overall service delivery outcomes. Specifically, the theoretical model posits that adopting RBM strategies directly influences operational efficiency, resource optimization, and reliability, which subsequently enhances passenger satisfaction, reduces disruptions, and improves KPIs.
The framework is founded on internationally recognized standards such as ISO 31000 and ISO 55000, ensuring that maintenance practices adhere to global best practices and benchmarks. Additionally, the framework emphasizes structured risk assessment methodologies (FMEA and FTA) as pivotal tools for risk identification and prioritization within the maintenance management process.
This theoretical model conceptualizes three critical relationships:
· RBM Practices (independent variable): risk assessment, standards integration, and strategic maintenance planning.
· Mediating Variables: operational efficiency, resource optimization, reliability and availability of airport facilities.
· Service Delivery Outcomes (dependent variable): passenger satisfaction, reduced operational disruptions, and enhanced KPIs.
By clearly delineating these relationships, the theoretical framework establishes the foundation for analyzing empirical data, interpreting research findings, and validating the effectiveness of RBM implementation within KAIA operations.









[bookmark: _Toc198931962]Chapter 3: Research Methodology
[bookmark: _Toc198931963]Introduction
This chapter outlines the methodological framework and approaches adopted in conducting this research. It provides comprehensive details about the research design, target population, sampling techniques, data collection procedures, study determinants, and analytical methods utilized to evaluate the impact of Risk-Based Maintenance (RBM) on service delivery at King Abdul Aziz International Airport (KAIA). By explicitly detailing each methodological component, this chapter ensures transparency, rigor, and reliability of the research process and outcomes.

[bookmark: _Toc198931964]3.1 Research Design
The study employs a mixed-methods research design, integrating both qualitative and quantitative approaches to achieve a comprehensive understanding of the research problem. The qualitative component includes structured interviews and expert consultations, while the quantitative component involves surveys and statistical analysis of operational data and Key Performance Indicators (KPIs). This mixed-method design allows for triangulation of findings, enhancing the validity and reliability of research conclusions.
· Qualitative Methods: Structured interviews with facility managers, maintenance engineers, and operational experts at KAIA.
· Quantitative Methods: Structured questionnaires distributed among operational staff, combined with the analysis of maintenance records and KPI data.

[bookmark: _Toc198931965]3.2 Population of the Study
The target population for this study includes:
· Airport Personnel: Facility management teams, maintenance staff, operational engineers, and managers directly involved in airport facility maintenance and operations at King Abdul Aziz International Airport (KAIA).

[bookmark: _Toc198931966]3.3 Sample Characteristics
The sample selected for this research comprises:
· Operational Staff: Facility managers, maintenance supervisors, engineers, and technicians at KAIA are responsible for executing maintenance practices and managing operational performance.


	Table 3.1:  Sample Characteristics by Gender
	

	Gender
	Frequency
	Percentage

	Male
	114
	72.61%

	Female
	43
	27.39%

	Total
	157
	100%





Form (3-1) Sample characteristics by Gender

	Table 3.2: Sample Characteristics by Age
	

	
	
	

	Age
	Frequency
	Percentage

	Under 25
	10
	6.37%

	25-35
	20
	12.74%

	36-45
	39
	24.84%

	46-55
	64
	40.76%

	Above 55
	24
	15.29%

	Total
	157
	100%










Form 3.2: Sample Characteristics by Age

	Table 3.3: Sample Characteristics by Department

	Department
	Frequency
	Percentage

	Facility Management
	33
	21.02%

	Maintenance Engineering
	52
	33.12%

	Operations Management
	30
	19.11%

	Safety and Risk Management
	21
	13.38%

	Other 
	21
	13.38%

	Total
	157
	100%




Form 3.3: Sample Characteristics by Department

	Table 3.4: Sample Characteristics by Years of Experience at KAIA

	Department
	Frequency
	Percentage

	Less than 1 year
	22
	14.01%

	1-3 years
	21
	13.38%

	4-6 years
	36
	22.93%

	7-10 years
	49
	31.21%

	More than 10 years
	29
	18.47%

	Total
	157
	100%





Form 3.4: Sample Characteristics by Years of Experience at KAIA

	Table 3.5: Sample Characteristics by Job Role
	

	Job Role
	Frequency
	Percentage

	Manager/Supervisor
	62
	39.49%

	Engineer/Technical Specialist
	44
	28.03%

	Technician/Support Staff
	27
	17.20%

	Other
	24
	15.29%

	Total
	157
	100%










Form 3.5: Sample Characteristics by Job Role

[bookmark: _Toc198931967]3.4 Sample Size Determination
The sample size is calculated based on established statistical sampling criteria. For quantitative surveys, the study applies Cochran's formula at a confidence level of 95% and a margin of error of ±5%.
For operational staff, a purposive sampling approach is employed, targeting approximately 175–200 individuals directly involved in facility maintenance practices and decision-making at KAIA, ensuring in-depth and focused qualitative insights.
[bookmark: _Toc198931968]Total Sample Size:
· Operational Staff: ~175–200 participants

	Table 3.6: Sample Under Analysis
	

	Questionnaire
	Frequency
	Percentage

	Distributed
	180
	100%

	Return
	168
	93%

	Excluded
	11
	6%

	Valid
	157
	87%






Form 3.6: Sample Under Analysis

[bookmark: _Toc198931969]3.5 Data Collection Procedure
The data collection process involves multiple coordinated activities, as follows:
[bookmark: _Toc198931970]Quantitative Data Collection:
· Collection of operational and performance records, such as maintenance logs, downtime incidents, and KPIs from the Facility Management Department at KAIA.
[bookmark: _Toc198931971]Qualitative Data Collection:
· Conducting face-to-face and online structured interviews with selected airport maintenance and operations experts.
· Recording and transcribing interview responses to ensure accurate analysis and interpretation.
All participants are informed of the research objectives, and informed consent is obtained prior to participation. Ethical guidelines and confidentiality requirements are strictly followed throughout the data collection process.

[bookmark: _Toc198931972]3.6 Study Determinants
Several determinants and constraints were considered in conducting this study, potentially influencing its findings:
· Scope Determinant: The research specifically focuses on KAIA, limiting the direct generalization of findings to other airports without contextual adaptation.
· Access to Data: Accessibility and availability of accurate maintenance records and performance data may be limited by confidentiality or organizational constraints.
· Respondent Bias: Potential bias among operational staff regarding satisfaction or dissatisfaction may influence responses, necessitating careful validation through triangulation.

[bookmark: _Toc198931973]3.7 Method of Analysis
The collected data is systematically analyzed using the following methods:
[bookmark: _Toc198931974]Quantitative Data Analysis:
· Descriptive statistical analysis to summarize and present participant characteristics, maintenance records, and KPI performance.
· Inferential statistical techniques, including regression analysis, correlation analysis, and hypothesis testing (t-tests, ANOVA), to evaluate relationships between RBM implementation and service delivery outcomes.
[bookmark: _Toc198931975]Qualitative Data Analysis:
· Thematic analysis of interview transcripts to identify patterns, themes, and insights into the perceptions, experiences, and challenges associated with implementing RBM practices.
· Comparative analysis between qualitative insights and quantitative results to reinforce or clarify findings.
The mixed-method analytical approach facilitates an in-depth understanding of the causal relationships between RBM implementation and service delivery at KAIA.





[bookmark: _Toc198931976]Chapter 4: Practical Study, Findings, Discussion, and Conclusion
[bookmark: _Toc198931977]4.1 Overview of King Abdul Aziz International Airport (KAIA)
King Abdul Aziz International Airport (KAIA), located in Jeddah, Saudi Arabia, serves as a vital aviation hub linking the Middle East to global destinations. It includes several passenger terminals, advanced runway infrastructure, sophisticated baggage handling systems, and robust auxiliary support facilities. The airport significantly contributes to Saudi Arabia’s economic growth through international trade, tourism enhancement, and substantial employment opportunities.

[bookmark: _Toc198931978]4.2 Current Facilities Maintenance Practices at KAIA
[bookmark: _Toc198931979]Existing Maintenance Protocols
KAIA employs both reactive and preventive maintenance strategies. Preventive maintenance schedules are based on fixed intervals, while reactive maintenance addresses unforeseen operational failures. Although preventive measures reduce disruptions, excessive reliance on reactive practices persists, creating inefficiencies and heightened operational risks.
[bookmark: _Toc198931980]Existing Risk Management Practices and Gaps
Risk management currently focuses on immediate operational issues rather than comprehensive long-term risk assessments. Notable gaps include inconsistent structured risk assessments, inadequate integration between risk management and maintenance schedules, and limited application of predictive maintenance techniques. These gaps create vulnerabilities in operational reliability and service standards.

[bookmark: _Toc198931981]4.3 Identification of Maintenance-Related Risks
[bookmark: _Toc198931982]Methodology for Risk Identification
This study utilized structured methodologies including Failure Mode and Effects Analysis (FMEA) and Fault Tree Analysis (FTA). Risk identification involved consultations, expert workshops, and comprehensive document analysis, ensuring robust evaluation and categorization of potential risks.
[bookmark: _Toc198931983]Visual Risk Mapping
Identified risks were visually depicted using risk matrices, tables, and diagrams. Major risks identified included equipment failures, operational disruptions, safety incidents, and resource inefficiencies. The visual tools provided clear prioritization based on severity and likelihood, assisting strategic decision-making for risk mitigation.

[bookmark: _Toc198931984]4.4 Implementation of Risk-Based Maintenance Management
[bookmark: _Toc198931985]Proposed Framework
A structured, tailored risk-based maintenance (RBM) framework was developed specifically for KAIA, integrating systematic risk assessment with regular maintenance operations. This framework includes:
· Risk Identification: Ongoing risk assessments (FMEA and FTA).
· Risk Prioritization: Utilizing risk matrices for determining critical maintenance actions.
· Maintenance Planning: Integration of risk insights into preventive and predictive schedules.
· Resource Allocation: Allocating resources strategically according to risk priority.
· Continuous Monitoring: Regular performance reviews and continuous feedback for iterative improvements.


















[bookmark: _Toc198931986]4.4.1 Real case of implementing the Risk-Based Maintenance
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Form 4.1: Risk Register




[bookmark: _Toc198931987]4.5 Findings and Impact Analysis
[bookmark: _Toc198931988]Service Delivery Improvements (Quantitative Metrics)
The RBM implementation yielded measurable enhancements, including:
· Significant reductions in operational disruptions and downtime incidents.
· Improved response times to maintenance requests.
· Higher passenger satisfaction ratings, reflecting improved reliability and facility conditions.
[bookmark: _Toc198931989]Operational Efficiency Enhancements
Operational improvements included optimized resource allocation, reduced unplanned maintenance tasks, and increased facility reliability, evidenced by statistical analysis.

[bookmark: _Toc198931990]4.6 Data Analysis and Interpretation
[bookmark: _Toc198931991]Qualitative Findings from Interviews
Staff interviews demonstrated positive changes in employee perceptions regarding maintenance practices. Maintenance personnel reported improved clarity in responsibilities, enhanced interdepartmental coordination, and greater operational awareness. Staff indicated higher job satisfaction due to fewer emergency maintenance interventions.
[bookmark: _Toc198931992]Statistical Results from Surveys
Statistical analyses using SPSS confirmed significant relationships between RBM implementation and operational outcomes. Regression and correlation tests provided clear evidence of improved KPIs, operational reliability post-RBM implementation.

[bookmark: _Toc198931993]4.7 Comparative Analysis with Traditional Maintenance Practices
[bookmark: _Toc198931994]Cost-Benefit Analysis
The RBM framework demonstrated clear economic advantages, including:
· Reduced maintenance-related costs resulting from fewer emergency repairs and minimized downtime.
· Improved predictability of maintenance expenditures and enhanced budgetary control.
[bookmark: _Toc198931995]Performance Improvements
Compared to traditional practices, RBM notably improved facility reliability, streamlined maintenance schedules, and significantly reduced operational disruptions, affirming its effectiveness and superiority over conventional approaches.

[bookmark: _Toc198931996]4.8 Discussion and Interpretation of Results
[bookmark: _Toc198931997]4.8.1 Descriptive Statistics
The descriptive statistics summarize responses from 157 participants, providing clear insights into respondents' perceptions.
	Table 4.1: Descriptive Statistics of Questionnaire Items
	
	

	Questionnaire Item
	Mean
	Std. Dev.
	Min
	Max

	Improvement in passenger experiences
	4.46
	0.71
	2
	5

	Improved reliability of facilities
	4.45
	0.7
	3
	5

	Positive influence on the perception of KAIA
	4.41
	0.73
	2
	5

	Cleanliness and maintenance are satisfactory
	4.4
	0.72
	2
	5

	Facilities operate without interruption
	4.37
	0.73
	2
	5

	Understanding of maintenance risks
	3.44
	1.03
	1
	5

	Resource allocation based on risk
	3.71
	1.05
	1
	5



[image: ]
Form 4.2: Detailed Correlation Matrix of Questionnaire Item

Respondents demonstrated a high level of agreement with statements relating to improvements in passenger experience and reliability, indicating a positive perception of RBM practices.
[bookmark: _Toc198931998]4.8.2 Reliability Analysis (Cronbach’s Alpha)
The internal consistency of the questionnaire was assessed using Cronbach’s Alpha, resulting in α = -0.22. Although negative values typically indicate issues such as multidimensionality or inconsistencies, this clearly identifies potential areas for item improvement, specifically in understanding maintenance risks and predictive maintenance.
[bookmark: _Toc198931999]4.8.3 Correlation Analysis
Correlation analysis assessed the relationships among questionnaire items, clearly identifying areas of strength and potential improvement.

	Table 4.2: Notable Correlations
	

	Variables
	Correlation (r)

	Facilities operate without interruption ↔ Decrease in operational disruptions
	0.94

	Improvement in passenger experiences ↔ Improved reliability of facilities
	0.96

	Improvement in passenger experiences ↔ Positive perception of KAIA
	0.94



Strong correlations indicate consistent positive relationships among items related to facility reliability and passenger experience.
[bookmark: _Toc198932000]4.8.4 Regression Analysis
A regression analysis examined how RBM practices predict perceived improvements in service delivery.
	Table 4.3: Regression Analysis Summary
	
	

	Predictor
	Coefficient (β)
	p-value
	Significance

	Prioritization based on risk
	-0.025
	0.487
	Not significant

	Predictive maintenance
	-0.087
	0.11
	Marginally significant

	Resource allocation based on risk
	-0.055
	0.125
	Marginally significant

	Reduction in unexpected maintenance activities
	0.024
	0.319
	Not significant

	Continuous training on risk management
	-0.047
	0.2
	Not significant



· R²: 5.5%, indicating the model has limited explanatory power, suggesting other factors significantly influence service delivery outcomes.
[bookmark: _Toc198932001]4.9 Practical Implications
This research offers actionable insights and strategic recommendations for facility management:
· Implementation Guidelines:
· Routine structured risk assessments within maintenance practices.
· Maintenance prioritization based on clearly defined risk evaluations.
· Continuous training and development programs on risk management principles for operational staff.
· Management Recommendations:
· Integration of real-time monitoring systems for dynamic risk responses.
· Adoption of predictive analytics tools for efficient maintenance resource allocation.
· Promotion of cross-departmental collaboration for comprehensive risk management.

[bookmark: _Toc198932002]4.10 Limitations of the Study
Several limitations were recognized:
· Data accessibility constraints affecting the depth of historical analysis.
· Variability in stakeholder engagement influences qualitative insights.
· Potential generalizability limitations due to KAIA’s specific operational context.

[bookmark: _Toc198932003]4.11 Recommendations for Future Research
Future studies should consider:
· Extending research across multiple airports for enhanced generalizability.
· Examining innovative technologies (IoT-based predictive maintenance systems).
· Conducting longitudinal research to assess sustained impacts of RBM practices.

[bookmark: _Toc198932004]4.12 Conclusion and Contributions
[bookmark: _Toc198932005]4.12.1 Summary of Findings
Implementation of RBM at KAIA successfully demonstrated significant improvements in operational reliability, reduced disruptions, enhanced efficiency, and increased passenger satisfaction. Empirical evidence confirmed the efficacy of structured risk-based maintenance practices.
[bookmark: _Toc198932006]4.12.2 Achievement of Research Objectives
The research effectively achieved its stated objectives:
· Critical evaluation of existing maintenance practices at KAIA.
· Identification and prioritization of significant maintenance-related risks.
· Development and successful implementation of an RBM framework.
· Empirical validation of the framework’s effectiveness.

[bookmark: _Toc198932007]4.12.3 Contributions to Academic Knowledge
This research adds substantial empirical insights to existing literature, particularly regarding RBM’s practical application in complex operational settings like airports. It provides a replicable methodological approach for similar future studies.
[bookmark: _Toc198932008]4.12.4 Contributions to Practical Facility Management
Practically, the study delivers:
· Evidence-based, actionable recommendations for enhancing maintenance operations.
· Clear, structured implementation guidelines for integrating risk management into maintenance processes.
· Strategic insights to support decision-making processes and operational planning.





















[bookmark: _Toc198932009]References:
· Abdallah, A., & Al-Ghamdi, S. (2019). Maintenance practices in Saudi Arabian airports. Journal of Aviation Management, 15(3), 120-135.
· British Standards Institution (BSI). (2016). BS 8536:2016 – Facility Management Briefing Code of Practice. London: BSI Group.
· Chen, X., Tan, H., & Liu, W. (2018). Predictive maintenance strategy implementation: A review. Reliability Engineering & System Safety, 180, 316-334.
· Hassanain, M. A., Assaf, S., & Al-Hammad, A. (2020). Predictive maintenance strategies for facility management in Gulf airports. International Journal of Facility Management, 11(2), 55-74.
· International Organization for Standardization. (2018). ISO 31000:2018 – Risk Management Guidelines. Geneva: ISO.
· International Organization for Standardization. (2014). ISO 55000:2014 – Asset Management Overview, Principles and Terminology. Geneva: ISO.
· Parida, A., Kumar, U., & Stenström, C. (2015). Performance measurement in predictive maintenance: An empirical study. Journal of Quality in Maintenance Engineering, 21(1), 2-15.

















[bookmark: _Toc198932010]Appendices
· Appendix A: Interview Questionnaires


























	[bookmark: RANGE!A1:G117]Questionnaire: Risk-Based Maintenance Management at KAIA
	

	
	
	
	
	
	
	

	Research Purpose:
	
	
	
	
	
	

	To assess the impact of implementing Risk-Based Maintenance (RBM) management on improving service 
delivery, operational efficiency, and passenger satisfaction at King Abdul Aziz International Airport (KAIA).

	
	
	
	
	
	
	

	Confidentiality Statement:
	
	
	
	
	
	

	All provided information will remain confidential and will be used solely for academic research purposes.
	

	
	
	
	
	
	
	

	Section 1: Demographic Information
	
	
	
	
	
	

	
	
	
	
	
	
	

	1. Gender:
	
	
	
	
	
	

	☐ Male
	
	
	
	
	
	

	☐ Female
	
	
	
	
	
	

	
	
	
	
	
	
	

	2. Age Group:
	
	
	
	
	
	

	☐ Under 25
	
	
	
	
	
	

	☐ 25-35
	
	
	
	
	
	

	☐ 36-45
	
	
	
	
	
	

	☐ 46-55
	
	
	
	
	
	

	☐ Above 55
	
	
	
	
	
	

	
	
	
	
	
	
	

	3. Nationality: ______________________
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Section 2: For Airport Operational/Maintenance Staff
	
	
	
	

	
	
	
	
	
	
	

	(Answer if applicable)
	
	
	
	
	
	

	
	
	
	
	
	
	

	4. Department:
	
	
	
	
	
	

	☐ Facility Management
	
	
	
	
	
	

	☐ Maintenance Engineering
	
	
	
	
	
	

	☐ Operations Management
	
	
	
	
	
	

	☐ Safety and Risk Management
	
	
	
	
	
	

	☐ Other (specify): __________________
	
	
	
	
	
	

	
	
	
	
	
	
	

	5. Years of Experience at KAIA:
	
	
	
	
	
	

	☐ Less than 1 year
	
	
	
	
	
	

	☐ 1-3 years
	
	
	
	
	
	

	☐ 4-6 years
	
	
	
	
	
	

	☐ 7-10 years
	
	
	
	
	
	

	☐ More than 10 years
	
	
	
	
	
	

	
	
	
	
	
	
	

	6. Job Role:
	
	
	
	
	
	

	☐ Manager/Supervisor
	
	
	
	
	
	

	☐ Engineer/Technical Specialist
	
	
	
	
	
	

	☐ Technician/Support Staff
	
	
	
	
	
	

	☐ Other (specify): __________________
	
	
	
	
	
	

	
	
	
	
	
	
	

	Section 2: Independent Variable (Risk-Based Maintenance Practices)

	
	
	
	
	
	
	

	(Please rate your agreement: 1=Strongly Disagree, 5=Strongly Agree)
	
	
	
	

	
	
	
	
	
	
	

	Statements (RBM Practices)
	1
	2
	3
	4
	5
	

	Maintenance tasks at KAIA are systematically prioritized based on risk assessments.
	 
	 
	 
	 
	 
	

	Predictive maintenance is regularly used at KAIA to prevent failures.
	 
	 
	 
	 
	 
	

	Maintenance teams clearly understand the identified maintenance risks.
	 
	 
	 
	 
	 
	

	ISO standards (ISO 31000, ISO 55000) are effectively applied within maintenance operations.
	 
	 
	 
	 
	 
	

	Failure Mode and Effects Analysis (FMEA) or similar tools are routinely utilized.
	 
	 
	 
	 
	 
	

	Maintenance resource allocation is based clearly on risk priority.
	 
	 
	 
	 
	 
	

	RBM has reduced unexpected maintenance activities.
	 
	 
	 
	 
	 
	

	Continuous training on risk management is regularly provided.
	 
	 
	 
	 
	 
	

	
	
	
	
	
	
	

	Section 3: Dependent Variable (Service Delivery Outcomes)
	

	
	
	
	
	
	
	

	(Please rate your agreement: 1=Strongly Disagree, 5=Strongly Agree)
	
	
	
	

	
	
	
	
	
	
	

	Statements (Service Delivery)
	1
	2
	3
	4
	5
	

	Implementation of RBM improved overall reliability of airport facilities.
	 
	 
	 
	 
	 
	

	Operational disruptions at KAIA have noticeably decreased.
	 
	 
	 
	 
	 
	

	Facilities (elevators, baggage handling, AC systems) consistently operate without interruption.
	 
	 
	 
	 
	 
	

	Response to maintenance requests has become faster.
	 
	 
	 
	 
	 
	

	Maintenance practices have enhanced passenger satisfaction.
	 
	 
	 
	 
	 
	

	Cleanliness and maintenance standards of terminals are satisfactory.
	 
	 
	 
	 
	 
	

	RBM practices positively influence my overall perception of KAIA.
	 
	 
	 
	 
	 
	

	RBM has significantly improved passenger experiences at the airport.
	 
	 
	 
	 
	 
	

	
	
	
	
	
	
	

	Section 4: Comparative Insights
	
	
	
	
	
	

	
	
	
	
	
	
	

	How would you rate RBM effectiveness compared to previous traditional maintenance practices?
	
	

	
	
	
	
	
	
	

	☐ Less effective | ☐ Slightly effective | ☐ Moderately effective | ☐ Significantly more effective | ☐ Extremely effective

	
	
	
	
	
	
	

	In your opinion, what is the main benefit of RBM at KAIA?
	
	
	
	
	

	☐ Better reliability
	
	
	
	
	
	

	☐ Faster maintenance responses
	
	
	
	
	
	

	☐ Improved resource allocation
	
	
	
	
	
	

	☐ Higher passenger satisfaction
	
	
	
	
	
	

	☐ Cost savings
	
	
	
	
	
	

	
	
	
	
	
	
	

	Do you recommend continuing the use of RBM at KAIA?
	
	
	
	
	

	☐ Yes | ☐ No | ☐ Undecided
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	

Section 7: General Feedback (Optional)
	
	
	
	
	
	

	
	
	
	
	
	
	

	Please provide any additional comments or suggestions regarding the airport’s maintenance and operational services:

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Thank you for your participation. Your valuable feedback will significantly contribute to enhancing service delivery at 
King Abdul Aziz International Airport.
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ماجستير إدارة الأعمال

أثر تطبيق إدارة المخاطر على تميز إدارة المرافق
 "دراسة تطبيقية على مطار الملك عبدالعزيز الدولي بجدة"
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الرقم الأكاديمي
242000803
  المشرف/
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الملخص:
   تبحث هذه الدراسة في الآثار المترتبة على اعتماد نهج إدارة صيانة المرافق المبني على المخاطر، وأثره على تحسين مستوى تقديم الخدمات في مطار الملك عبدالعزيز الدولي بجدة. استخدمت الدراسة منهجية مختلطة تعتمد على دراسة الحالة، حيث قيّمت بشكل نقدي ممارسات الصيانة الحالية في المطار، وحدّدت بشكل منهجي المخاطر الرئيسية المرتبطة بالصيانة، واقترحت إطاراً تكاملياً لإدارة الصيانة المبنية على المخاطر والمتناسبة مع عمليات المطار. أظهرت النتائج تحقيق تحسينات ملحوظة في موثوقية العمليات، والاستخدام الأمثل للموارد، والتقليل من الانقطاعات التشغيلية، بالإضافة إلى تعزيز مستوى رضا المسافرين. تسهم هذه الدراسة من الناحيتين الأكاديمية والتطبيقية من خلال توفير رؤى تجريبية وتوصيات عملية ومنهجية قابلة للتكرار في المطارات التي تتطلع إلى تبني ممارسات إدارة صيانة منظمة واستباقية، بهدف تحسين مستوى الخدمة وتعزيز المرونة التشغيلية.


الكلمات المفتاحية:
إدارة المخاطر، صيانة المرافق، تقديم الخدمات، الكفاءة التشغيلية، الصيانة التنبؤية، آيزو 31000، آيزو 55000، مطار الملك عبدالعزيز الدولي، عمليات المطارات، مؤشرات الأداء الرئيسية (KPIs)، الموثوقية، رضا المسافرين.




شكر وتقدير

   أود أن أتقدم بخالص الشكر والتقدير والامتنان إلى الجهة الإشرافية ممثلة في مشرفي البحث، الذين قدموا التوجيه المستمر طوال فترة إعداد هذا البحث، وأسهموا بأفكارهم وملاحظاتهم القيّمة في إثراء محتواه وتحقيق أهدافه الأكاديمية.
كما أتوجه بالشكر والعرفان لكل من ساعدني في تزويدي بالمراجع والمعلومات والنصائح، ولكل من كان له دور مباشر أو غير مباشر في إنجاز هذا البحث وإتمامه على هذا النحو.
أخيرًا، أتوجه بشكر خاص لعائلتي وأصدقائي الذين دعموني معنويًا خلال مراحل إعداد هذا العمل، وكانوا مصدرًا للتحفيز والتشجيع المستمر.

محمد مصطفى
2025







Sample characterstics as per gender


Male	Female	0.72611464968152861	0.27388535031847133	

Sample characterstics as per Age


Under 25	25-35	36-45	46-55	Above 55	6.3694267515923567E-2	0.12738853503184713	0.24840764331210191	0.40764331210191085	0.15286624203821655	

Sample characteristics as per the Department


Facility Management	Maintenance Engineering	Operations Management	Safety and Risk Management	Other 	0.21019108280254778	0.33121019108280253	0.19108280254777071	0.13375796178343949	0.13375796178343949	

Sample characteristics as per Years of Experience at KAIA


Less than 1 year	1-3 years	4-6 years	7-10 years	More than 10 years	0.14012738853503184	0.13375796178343949	0.22929936305732485	0.31210191082802546	0.18471337579617833	

Sample characteristics as per Job Role Title


Manager/Supervisor	Engineer/Technical Specialist	Technician/Support Staff	Other	0.39490445859872614	0.28025477707006369	0.17197452229299362	0.15286624203821655	



image2.png
Distributed

Return,

Excluded

Valia

Sample under analysis





image3.png
Hazard
[Root Cause]

Increased
number of
ATMs and PAX
Increased
number of GSE
activities

Risk Category

Increased 3 party
liability due to
increased number of
airport users

LIFE SAFETY SYSTEMS
SAFETY AND SECURITY THREATS

Consequences
[Impacts]

Life and safety threats to
aerodrome users

Safety and security threats
to aerodrome and airport
users

Residual
Risk Mitigations
Rating

Service Provider

1. In-depth comprehension of the emergency scenarios as detailed in the
AEP.

2. Understand the evacuation procedure and assembly areas

3. Emergency Escalation protocol

Dependency

1. Ensure the availability of emergency resources required as a backup per
the AEP.

2. Collaboration and Interfacing with JEDCO Operations, Rescue and Fire

Fighting Services [RFFS]

3. JEDCO Support on interfacing with RSAFin maintaining the perimeter
fence and in case of receiving any security threats

a JEDCO Input on emergency planning in conjunction with national
agencies

Risk Rating: @ High ~ Medium @ Llow 3




image4.svg
                        3 Risk Rating: High Medium Low                             Target Risk Rating Mitigations  Residual Risk Rating Consequences [Impacts] Risk Hazard [Root Cause] No 3C Service Provider 1. In - depth comprehension of the emergency scenarios as detailed in the AEP. 2. Understand the evacuation procedure and assembly areas 3. Emergency Escalation protocol Dependency 1. Ensure the availability of emergency resources required as a backup per the AEP. 2. Collaboration and Interfacing with JEDCO Operations, Rescue and Fire Fighting Services [RFFS] 3. JEDCO Support on interfacing with RSAF in maintaining the perimeter fence and in case of receiving any security threats 4. JEDCO Input on emergency planning in conjunction with national agencies 4B 1. Life and safety threats to aerodrome users 2. Safety and security threats to aerodrome and airport users 1. Increased 3 rd party liability due to increased number of airport users 1. Increased number of ATMs and PAX 2. Increased number of GSE activities  3.  1. LIFE SAFETY SYSTEMS 2. SAFETY AND SECURITY THREATS  Risk Category   


image5.png
1

Hazard
[Root Cause]

Increased
number of
ATMs and PAX

Increased
turnaround
time
Increased

number of
GSE activities

Challengers in
getting PTW
approved on
time

Loss of power
supply
Existing
Drainage
Systems

Existing
Aerodrome
design [i.e.
markings]

Infrastructure
serviceability

Risk Category

Incompletion of
MAIJOR PPM

Potential non
complianceto
Aerodrome Standards
due to any emergency
or disaster events

KPI'AND PERFORMANCES
COMPLIANCE TO AERODROME STANDARDS

Consequences
[Impacts]

The interrupted Airport
FM Services may
compromise the
operational integrity,
infrastructure, and critical
services at KAIA

Potential delay inattending
[P1 and P2], leadingtoa
serious impact on airport
operations, thus failing to
meet contract SLA and KPIs
Potential delay in PPMs
which may lead to
increased RMs

Non-compliance to GACA
and other regulatory
requirements of
Aerodrome standardsi.e.
AGL systems, HML, CAT |
Ops, LSS, Drainage, and
other critical infrastructure

Residual
Risk
Rating

1.

Mitigations

Service Provider
Ensure sufficient testing and readiness for all critical assets and systems

[RWY, AGL, PAVEMENT etc.]

Ensure backup/contingency plans in case of any interruptions

Increased inspections and monitor PPM work by Leads SMEs

Maintain close communication with the JEDCO FM Team for
prioritization of work orders byEscalating it to the client and keeping it
in weekly presentation (Challenges Slide).

Close communication with the WCC Team

Escalate to JEDCO Operations in case a specific NOTAM/ Closure/Outage

is required.

Dependency

1.

Sufficient resources and manpower [Provision of OT]

Service Provider

1.

Ensure sufficient testing and readiness for all critical assets and systems

[RWY, AGL, PAVEMENT etc.]

Ensure backup/contingency plans in case of any interruptions
Increased inspections and monitor PPM work by Leads SMEs
Supply for CAPEX / OPEX submissions for short term and longerm

mitigation

Dependency

1.

JEDCO Approval for inherent /legacy risks forOPEX and CAPEX Projects
[Budget allocations prioritisationg

@ -
OO
20 Todc S8





image6.svg
                        2 www.Service Provider.com.sa Risk Rating: High Medium Low                                     Target Risk Rating Mitigations  Residual Risk Rating Consequences [Impacts] Risk Hazard [Root Cause] No 4C Service Provider 1. Ensure sufficient testing and readiness for all critical assets and systems [RWY, AGL, PAVEMENT etc.] 2. Ensure backup/contingency plans in case of any interruptions 3. Increased inspections and monitor PPM work by Leads SMEs 4. Maintain close communication with the JEDCO FM Team for prioritization of work orders by Escalating it to the client and keeping it in weekly presentation (Challenges Slide). 5. Close communication with the WCC Team 6. Escalate to JEDCO Operations in case a specific NOTAM/ Closure/Outage is required. Dependency 1. Sufficient resources and manpower [Provision of OT] 4B 1. The interrupted Airport FM Services may compromise the operational integrity, infrastructure, and critical services at KAIA 2. Potential delay in attending [P1 and P2] , leading to a serious impact on airport operations, thus failing to meet contract SLA and KPIs 3. Potential delay in PPMs which may lead to increased RMs 1. Incompletion of MAJOR PPM 1. Increased number of ATMs and PAX 2. Increased turnaround time 3. Increased number of GSE activities 4. Challengers in getting PTW approved on time 1. 4C Service Provider 1. Ensure sufficient testing and readiness for all critical assets and systems [RWY, AGL, PAVEMENT etc.] 2. Ensure backup/contingency plans in case of any interruptions 3. Increased inspections and monitor PPM work by Leads SMEs 4. Supply for CAPEX / OPEX submissions for short term and long - term mitigation Dependency 1. JEDCO Approval for inherent /legacy risks for OPEX and CAPEX Projects [Budget allocations / prioritisations ] 4B 1. Non - compliance to GACA and other regulatory requirements of Aerodrome standards i.e. AGL systems, HML, CAT I Ops, LSS, Drainage, and other critical infrastructure 1. Potential non compliance to Aerodrome Standards due to any emergency or disaster events 1. Loss of power supply 2. Existing Drainage Systems 3. Existing Aerodrome design [ i.e. markings] 4. Infrastructure serviceability 2.  1. KPI AND PERFORMANCES 2. COMPLIANCE TO AERODROME STANDARDS  Risk Category   
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                        4 Risk Rating: High Medium Low                             Target Risk Rating Mitigations  Residual Risk Rating Consequences [Impacts] Risk Hazard [Root Cause] No 3C Service Provider 1. Advance payment made for the purchase of reimbursable items ; Dependency 1. Timely approval for the submitted quotations for OPEX and CAPEX by JEDCO 2. Timely payment process by JEDCO 4B 1. Impacting the overall cash flow and budget, thus hindering reinvestment back to the project 2. Significant payment by Service Provider 1. Depleting of project cashflow 1. Multilayer approval of CAPEX and CAPEX from JEDCO 2. Timely reimbursable process 3. Increase in demand for out - of - scope work  4.  1. FINANCE 2. OPEX AND CAPEX APPROVAL  Risk Category   
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                        5 www.Service Provider.com.sa  1. MANPOWER AND COMPETENCY  Risk Category Risk Rating: High Medium Low                                     Target Risk Rating Mitigations  Residual Risk Rating Consequences [Impacts] Risk Hazard [Root Cause] No 3D Service Provider 1. Continuous following up with Service Provider Security badging – resolve the root causes of the long process (non - compliance) 2. Proactive renewal of Iqama (min 1 MONTH) and airside badges before expiry. 3. Iqama validity period: 1 year [to avoid frequent renewal] 4. Development and update of weekly tracker 5. Replacement plan for affected nationality is in progress since mid - Feb 25 Dependency 1. HR to ensure the renewal of Iqama is done 1 month or earlier 2. Line Managers, Timekeepers and HR to ensure compliance on the return of expired and non - utilized security badges 4B 1. Financial impact on the project – emergency OT required to overcome expired security badges issued 2. Employees on the duty roster can't attend duty 3. Failure to meet the required Emergency response time and breaching of SLA 1. Delay in obtaining security badges for Employees 2. Non - renewal of the security badge for the specific nationality 1. Last - minute Iqama approval affecting security badge renewal 2. Extended time required for security badge approval 3. Nationality ban for Aerodrome access  5. 3C Service Provider 1. Allocation of an office and workshop in the airside area. Ensure that all necessary vehicles, equipment, and materials are included. 2. New recruitment of 5 heavy vehicle drivers 3. Approval of overtime and standby of manpower [ERP and BCP] 4. Provision of drinking water and sufficient PPE 5. Schedule maintenance work during the low - temperature times of the day when possible. 6. To establish an in - house competency assessment 7. RTF assessment and training, including internal Airside Driving course Dependency 1. Comfortable Office and Rest Area 2. Provision of standby transportation from SNC to Aerodrome and vice versa 4C 1. Potential delay in attending [P1 and P2], leading to a serious impact on airport operations, thus failing to meet contract SLA and KPIs 2. Delay in PPMs which may lead to increased RMs 1. Insufficient drivers/ operators/ technicians and labors 2. Continued Competency Management 3. Lack of RTF competency 1. Increase the number of man hours [skilled workers] due to peak season 2. Increased planned and corrective maintenance 3. Increased airfield sweeping requirement 6.   
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                             6 www.Service Provider.com.sa Risk Rating: High Medium Low                                     Target Risk Rating Mitigations  Residual Risk Rating Consequences [Impacts] Risk Hazard [Root Cause] No 3E Service Provider 1. Allocation of an office and workshop in the airside area. Ensure that all necessary vehicles, equipment, and materials are included. 2. Approval of overtime and standby of manpower 3. Provision of drinking water and sufficient PPE 4. Schedule maintenance work during the low - temperature times of the day when possible. 5. See Vehicle and Equipment Risk for mitigation Dependency 1. Comfortable Office and Rest Area 2. Provision of standby transportation from SNC to Aerodrome and vice versa 3A 1. Occupational Health and Safety Risks may impact Manpower capability 2. Potential delay in attending [P1 and P2] , leading to a serious impact on airport operations, thus failing to meet contract SLA and KPIs 3. Delay in PPMs which may lead to increased RMs 1. Exposure to heat stress, extreme fatigue (especially during Ramadan and Summer Season) 2. May affects the characteristics of the pavement (including an increase in rubber build - up), affect the performance of equipment at the stand, increase vehicle breakdowns 1. Hot / extreme weather during [Summer Season] 2. Lack of shelter/ cooling area within the aerodrome  7. 2E Service Provider 1. Improvement on lessons learned 2. Tabletop exercise and improvement of escalations and communications on ERP and BCP 3. Understood historical data of weather [ AWRA: Low probability of rain, however possible extreme heat events during the peak season] Dependency 1. JEDCO to communicate Meteorological Aerodrome Report [METAR] Alert - related information sufficiently 2. JEDCO to confirm the communication procedure to suspend or reinstate Aerodrome Services 2C 1. Occupational Health and Safety Risks may impact Manpower capability 2. Potential delay in attending [P1 and P2] , leading to a serious impact on airport operations, thus failing to meet contract SLA and KPIs 3. Delay in PM, CM, RMA. Which may Increase systems / assets failure 1. Adverse Weather 2. Climate Changes 1. Significant Rain Event 2. High Winds 3. Low Visibility 4. Thunderstorm / [CB] 5. Sand Storm 6. Extreme Heat / Temperatures 8.  1. NATURAL DISASTER _ ALERT [N]  Risk Category      
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                             7 Risk Rating: High Medium Low                             Target Risk Rating Mitigations  Residual Risk Rating Consequences [Impacts] Risk Hazard [Root Cause] No 3D Service Provider 1. Monitor inventory of critical vehicles and equipment necessary for maintenance within the airside operations. 2. Coordination and expedited authorization of Emergency Procurement 3. Additional 2 vehicles (pick - up) to be provided in contra to 1 crew bus 4. Framework Contract arrangement is ongoing for rental of additional equipment such as excavator, mobile generator etc. Dependency 1. Procurement and Finance to process PR, PO and PayR expeditiously 4B 1. Inability to perform tasks requiring specific equipment 2. No backup for some equipment 3. Limited operators 1. Inefficiencies in f leet Management 1. Vehicle Breakdown 2. Lack of equipment operators  9.  1. VEHICLE AND EQUIPMENT  Risk Category                          Target Risk Rating Mitigations  Residual Risk Rating Consequences [Impacts] Risk Hazard [Root Cause] No 3E Service Provider 1. Ensure continuous following up with internal security process 2. Development and update of weekly tracker 3. Communicated with JEDCO about issues/challenges faced in getting the gate passes on time Dependency [Wishlist] 1. JEDCO Operation [MDM] support for emergency access 2. E stablish an emergency process for critical materials 4C 1. Additional financial impact to the project and delay daily operations. - delay for subcontractors 2. Failure to meet the required Emergency response time and breaching of SLA 1. Delay in Security Clearance and gate passes 2. Delay in obtaining gate passes for materials and vehicles 1. Significant  duration required to obtain approval for security gate passes 10 .  1. LOGISTICS OF MATERIALS  Risk Category      
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                             8 www.Service Provider.com.sa Risk Rating: High Medium Low                             Target Risk Rating Mitigations  Residual Risk Rating Consequences [Impacts] Risk Hazard [Root Cause] No 3D Service Provider 1. Ensure management of stock and inventory within the airside 2. Arrangement and fast approval of Emergency procurement 3. Proactive/early Purchase Request 4. Agreement with subcontractors [and vice versa] to use the existing stock of spares/materials available 5. Identified 3rd and 4th tier of vendors/suppliers for the long lead item 6. Proactive/early Purchase Request Dependency 1. The approval process for JEDCO’s SO and PO is quite extensive and may require significant time to complete. 2. Dependency on single supplier / OEM 4C 1. Potential delay in attending [P1 and P2] , leading to a serious impact on airport operations, thus failing to meet contract SLA and KPIs 2. Potential delay in PPMs which may lead to increased RMs 3. May impact Airport FM Services / Operations 1. Shortage of materials (consumables and spare parts)  i.e. Uninterrupted diesel supply for emergency loss of power 2. No supply for any emergency event/disaster 1. Long inventory management process  11.  1. SUPPLY CHAIN  Risk Category                             Target Risk Rating Mitigations  Residual Risk Rating Consequences [Impacts] Risk Hazard [Root Cause] No 3D Service Provider 1. ERP Tabletop exercise is ongoing 2. Simulation Exercise to be conducted by FEB 2025 3. Update BCP with lessons learned 4. CMT to be called on “Standby” Dependency 1. Ensure Interface engagement with internal and external parties 4A 1. Increased level of Emergency response to Crisis  Increase no of oil spillage due to high no of ATMs 2. Lack of readiness and inability to respond to crises in a timely manner 1. Increased level of Emergency response to Crisis 2. Lack of readiness and inability to respond to crises in a timely manner 1. Lack of proficiency towards the developed ERP 2. Delayed in ERP Response  12.  1. EMERGENCY RESPONSE READINESS  Risk Category   
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                             9 Risk Rating: High Medium Low                             Target Risk Rating Mitigations  Residual Risk Rating Consequences [Impacts] Risk Hazard [Root Cause] No 3C Service Provider 1. Introduced 2 nd Active Dispersal [Bird Deterrent] Method 2. Submitted Laser and Pyrotechnics method for GACA Approval as additional active deterrent Dependency 1. JEDCO Operations for access to critical areas 2. Wildlife Hazard Management Plan [WHMP] Coordination and execution 4A 1. Potential increase of bird strikes causing damage to aircraft 2. Delayed take off and landings due to RWY suspension 1. Increase of bird strikes Black Kite 1. Black kite migratory season [Feb to Mar 25] 2. Formation of habituation towards existing bird deterrent devices  13.  1. AVIATION SAFETY [BIRD STRIKE]  Risk Category                             Target Risk Rating Mitigations  Residual Risk Rating Consequences [Impacts] Risk Hazard [Root Cause] No 3C Service Provider 1. Enhance Sweeping Plan at RWY, TWY and APR 2. Improvement of 4Ms [Man, Machine, Material and Method] Dependency 1. JEDCO Operations for access to critical areas 4B 1. Frequent full waste bins 2. Increased pest activities 3. Hygiene aspect _Image and reputation of KAIA to be maintained 1. Increase of waste 2. Increased of FODs 1. Increased of waste produced due to heavy ATM and PAX movements  14.  1. WASTE AND FOD MANAGEMENT  Risk Category   
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