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ABSTRACT

Background: In today's airports, effective management of physical, technological and human
resources is more and more crucial for good operational performance, making strategic asset
management a major concern. Baggage handling systems are one of the most important
airport infrastructures because they impact passenger congestion, baggage delivery, aircraft
turn-around time, operational delays and passenger satisfaction.

Objective: The present study aimed to investigate the effect of Strategic Asset Management
practices on the operational performance of baggage handling system at King Abdulaziz
International Airport at Jeddah, Saudi Arabia.

Methods: The method applied was quantitative based descriptive analytical design with cross
sectional approach. The data was gathered from 44 valid respondents from all sectors of the
baggage handling, maintenance, service management, asset management, information
technology, supervision and managerial staff of the given category in the company, on a five-
point Likert scale. Descriptive data analysis, Cronbach's alpha, Pearson correlation, simple
linear regression and multiple linear regression were analyzed.

Findings: The questionnaire was nicely reliable, with a Cronbach's alpha coefficient of 0.964.
The five Strategic Asset Management dimensions — Preventive Maintenance, Predictive
Maintenance, Asset Lifecycle Planning, Digital Monitoring Systems and Resource Allocation
— were used at high or very high level. There were strong positive and statistically significant
relationships between all dimensions with operational performance.

Conclusion: Strategic Asset Management practices have significant impact on the
operational performance of the baggage handling systems. Preventive Maintenance was the
most prominent direct contributor, while Predictive Maintenance, Asset Lifecycle Planning,
Digital Monitoring Systems and Resource Allocation were complementary and
interconnected capabilities.

Recommendations: The study suggests increasing the strength of preventive and predictive
maintenance; integration of digital monitoring with operational and maintenance
management systems; creation of formal asset lifecycle plans; enhancement of technical
training and management of spare parts; and introduction of reliability-based performance

indicators.



The keywords: Strategic Asset Management, Preventive Maintenance, Predictive

Maintenance, Asset Lifecycle Planning, Digital Monitoring Systems, Resource Allocation,

Operational Performance, Baggage Handling Systems, King Abdulaziz International Airport.
A ) Aalll (adlall

eV alaie ¥ 15k daall ¢l juaall 3 5l e dpedl 13 J sea S dgasi) jiu¥) 3 Y] Canual; AdIA)

Agial) il aal e Aaia¥) A glie Aakail 2ad 2y il 5 A o) iS5 Aol J a0 Al 5510y e Laciil

ol il ol 559 (e s Aaiel) asli Ao jug ¢ ilusall A8 ja b plie 5l (e Led Wl el jUadll i

bl L g cdalizill @ jualall

A glie Al il ¢ 1o 8 U s dal 531 5 1aY) s jlae 53 il ) Ayl cabaas Ciagd)

B2 Aaay ol 3 5allae Glld) a8 dxiaY)

DA (e i) Cimed | adaia apanad aladiuly sl dos gl oS giall G jall o ; dpagiall

& Ostery (il 5e (e Ailainl 44 damaall CllaiuYl aae d g o ouladdl G S (ulie o 238 alaie (il

Aoy il ) g ccal pa3Y) 5 ccila slaall 308 g ¢ gea) 510 5 ccilaadd] 5 o) 5 cdilaall 5 daial) A gl

bl sV 5 oy s Bl sl 5 S W Jalra s din gl Cilelian ) caaalinl g allailly ddasi all

el g Javd)

el ciida LS 10,964 LSI #li 558 Wl Jebaa s Cm ol (e 5 3lian iy Al jall 5laf <y laly geiladl

(Il 3l 5y 50 Jadadi g oy paiil) Alpall 5 A8 gl Dlpall & 5 cseddl J puaDl dasi) 1Y) 5 ylaY)

e 3 s g i) o yedal g Jan Gadi o ol Amdi yo iy sianay €3 ) sall Gaanadd s el ) 481 ) dadail

Ol (e 971.8 2aniall HlasiV 23 gai 5l LS| Laiill e oY) g a1 asen (s Wilian) Ao 5 4, 48 dlay)

e Jaa) ie Giliaa) o Jiiue il Jaiia) 21 s gl 2l 4008 )1 Ailpeall cilS 5 ¢ Ll oY) 3

ZAsalll 8l ydll

AV (a3 A3 ) gy ag sl dani) i1 3 lY) il jlae of ) Al ) Cuals sz L)

Laydas g o il Dlpal) Cilae ety ¢ pile anlise (s 581 2008 5l Ailpuall CulS 5 Aaial) A slie dakast Ll

ALl g ddayl e <) 508 Lgin 533 ) gl Ganad g el I A1 ) dadail 5 o] gad) Blua B ) 50

Sl Zalanly A1) A8 pall dadasl oy ) 5 oAy il 5 008 ) Ailpaall S ety ) jal) o) 2 bgus gl

Gty ¢ ) a3 1) (pmeeni g e ) il gy skt g o sa¥) a5y 5] Asans ) Jalad i g g cdilanall

AUl 48 g e S i el <l e

¢ sa¥) 8la 5 52 Jandads ¢y uitl) Alual) €403 ol Alaall ¢ geal duas) i) 5 laY) ¢ Aalidal) clalgl)

s 3o sallae Gllal) Uae ¢datia) A glie dakail ¢ Ll 1oV €0 ) sall (anads ¢ ) A8 ) dakil



Contents

DECLARATION......cttiititeteet ettt sttt st sttt 2
DEDICATION ...ttt ettt ettt sttt st be et saee bt enbeeseenbeenee 3
ACKNOWLEDGEMENTS ..ottt sttt 4
ABSTRACT ...ttt Error! Bookmark not defined.
ABSTRACT ...ttt sttt ettt et sttt ettt sae et eaaesaeens 5
A oall ARIL Galldll e 6
CHAPTER ONE ...ttt ettt et sttt ettt e saeens 11
L.INTRODUCTION ..ottt et sttt seee e neeeneas 12
1.1.Background of the Study...... cocoooiiiiiii e 13
1.2.Problem Statement ............cooiiuiiniiiii i 17

1.3.ReSCAICh ODBJECHIVES. ... .ttitiiiiiicciieeciee ettt ee e eee e s rae e st e e s aaeesereeeenseeenes 18
1.3.1.General ObDJECHIVE. . ..ttt ettt ettt ettt et seesbeeaee e 18
1.3.2.SPECTTIC ODJECIIVES. ...ttt teiiieiiieiie ettt ettt st e e ssaeebeenaee e 18
1.4.Research QUESTIONS. ... ... ciieeiiieeiieeeiee et et e et et eeetae e s vaeesaaeeessaeesaseeeeaseeenes 19
1.5.Research Hypotheses. ... ... cooiiiiiiiieiiieeee et 19
1.5.1.Main HypOothesiS. .........oiiiiieiieiie ettt ssaeebeeane e 19
1.5.2.SUD-HYPOthESES. .....viiiit ettt be e e 19
1.6.Theoretical Frame of Reference for the Study..........ccccooevviiiiiiniiiiiiiieciee, 20
1.6.1.ISO 55000 Asset Management Perspective......... coccceecveeerieencieeeniieeeniee e 20
1.6.2.Resource-Based View (RBV)........ooiii e 21
1.7.Importance of the Research ... 22

CHAPTER TWO ..ottt sttt ettt eneasseeseensenneens 24
2LITERATURE REVIEW ... 24

2.1 INErOAUCTION. ..ottt et e e e et e e e staeeetaeesaaeesssaeessseeessseeenns 24
2.2.Airport Operations and Infrastructure Performance....... c...cccevevieniiicniencnnenee. 26



2.3.Strategic Asset Management in Infrastructure Systems.........cccccecveveeverieneennennne. 27

2.4.Maintenance Strategies and Operational Performance..... .......ccccccoveeviniincnnenne. 27
2.5.Complex Operating Systems in Airports - Baggage Handling Systems................ 28
2.6.Digital Monitoring and Intelligent Airport SyStems....... cccecveeeieerieerieeneeeiieennienns 29
2.7 RESCATCH GAP......eieut ceiieeiiieiieeee ettt ettt et e st e e beestaeeaseesaseesseessaesnseennneans 30
CHAPTER THREE ..ottt 32
3.RESEARCH METHODOLOGY .....ootiiiiiiiiiinieeieeiesieeie ettt 32
3.1.RESCATCh DESIZN.....eiiiiiiieiiieciie ettt aee e e e e enaee e 33
3.2.Research APProach........ occeeeoiiiiiiiecie et 34
3.3.Research PhiloSOPNY........ciieiiiiiiiieieeee et e 36
3.4.ReSCAICh DESIZN......eiiciiiiiiiie ettt e e et e e e e seae e e abeeenaee e 38
3.5.RESCAICH SHIAtEZY ....cceiuiiiiciiieeiie ettt e e st e e s e e s aeeesssee e nseeenneeenes 39
3.6.Research POpulation............ceeouiiiiiiiiiiiieiieee et s 41
3.7.Sample Size and Sampling Technique...... .....cccccceeriiieniiniiienieeeeeeee e 43
3.8.UNIt OF ANALYSIS.cuuiit iieiieiiie ettt ettt ettt et e sttt e b et e e ens 44
3.9.Data Collection Methods..... .....cocerieriiiiiienieieeieeee e 45
3.9.1.Primary Data ColleCtion........ eccueeriieriieiiieeiieiie ettt eve e ees 46
3.9.2.Secondary Data ColleCtion........ .cceeeeieiieeiieiieeie ettt eve e 47
3.10.Research INStrument ... .....o.ovuiuiei e 48
3.11. Validity of the Instrument ..............oooiiiiiiiii e 50
3.11.1.C0ontent Validity......ov ceiiieiieeeeeee ettt 50
3.11.2.ConStruct Validity.......oieiiiieiiieeiieeciee ettt sevee e sereeennee e 50
3.12.Ethical Considerations ............oiuiieiitiitiit it 51
3.13.Data Analysis TeChNIqUES ........c.oiitiiii e 52
3.14.Reliability ANalySiS.....ooueineieiii e 53

3.15.Chapter SUMMATY. .....cccuiiiieeiieeieeiee et eteeeteeteesteeteessbeeseessseesseessseessaesnseenseenns 54
CHAPTER FOUR.....coiiiiiitiieiteee ettt sttt e 56



4.DATA ANALYSIS AND RESULTS .....ooiiiiieeeeeeeeeeeeeeee e 56

4.1 RESPONSE RALE.....cout ittt 57
4.2.Gender DIStITDULION. ......c.. eeriiriieieciieieeeetec ettt st 58
4.3.Gender DIStITDULION. ...... .ecoueiiiriiiieiieiceeetetee ettt 58
4.4, AZE DISIIIDULION. .....eiiiieiiieiieeie ettt ettt ettt e see e vt e staeebeesaaeesseessnesnseesnneans 59
4.5.Educational Qualification......... c..cocouiiiiiiiiiii e 59
4.6.Years of Professional EXPErience. .......... cocvieeciieeiiieeiiieeiiee e 60
A.7.J0D POSIHION. . ..t 61
4.8.Department DIiStribULION. ...... cceeeiiieiiieeiiie et eesaee e e sree e 61
4.9.Level of Involvement with Baggage Handling Systems.........ccccccceeeveerceeenneens 62
4.10.Multiple Regression Coefficients..........ccoveiiiiiiiiiiii i 66

4.10.1.Regression Coefficients for the Effect of Strategic Asset Management Practices

on Operational Performance.......... ..o e 66
4.10.2.Preventive MaiNteNancCe. ........c..eeverueerierieniieieeiienieeiesite sttt et seeeseeeaeeaees 67
4.10.3.Predictive MainteNanCe........c...verierieerierienieeie ettt sttt e e eaees 68
4.10.4.Asset Lifecycle Planning............c. cooceeeiieiienieeiiienieeieesieeieeeee e sve e ens 68
4.10.5.Digital Monitoring SYStEMIS. ...ccveeeveeeeiieeeiieeeiieesteeesveeesireeesaeeeeaeeesreeensneeenns 69
4.10.6.Resource AILOCAtION. .......ccc. vuiiiiiiiiiiiieie ettt 69
4.11.Interpretation of the Combined Regression Results. ..........ccceeevvieicieencieenneen. 69
4.12.Simple Regression Analysis for the Study Sub-Hypotheses........................ 70

4.12.1.Eftect of Preventive Maintenance on Operational Performance....... .............71
4.12.2 Eftect of Predictive Maintenance on Operational Performance.......... ..........71
4.12.3.Effect of Asset Lifecycle Planning on Operational Performance..................72
4.12.4 Effect of Digital Monitoring Systems on Operational Performance.......... ... 73
4.12.5.Effect of Resource Allocation on Operational Performance..........................74
4.12.6. Theoretical IMPlICAtIONS. ... ... .. cieiiiiiieieeie et s 81

4.12.7.Managerial and Practical Implications...........cccceceeiieniieiienieeiesie e 82



4.13.Interpretation in the context of the King Abdulaziz International Airport......... 82

CHAPTER FIVE ..ottt ettt nneens 87
5.DISCUSSION OF FINDINGS ..ottt ettt 87
5.1.Discussion of the Demographic Characteristics. ... .. ...ccoceerierviienieeiiienieeieereeans 87
5.2.Preventive Maintenance: ... .. ... .euiiiiriirienieeiententeeieeieeste et sie et ete i eneeeeesaeens 89
5.3.Predictive MaintenanCe: ..........co.oiueiiiitiiii i 90
5.4.Asset Lifecycle Planning............ooooiiiiiiii i 91
5.5.Digital Monitoring SYStEIMS. .. .. cccceeeriieeiiieeiieeeieeeieeeeieeeeieeesaeeeseaeesereeensneeenns 92
5.6.Discussion of Resource Allocation .............c..cooiiiiiiiiiiiiiiiiiiiiiiiin, 93
5.7.Strategic Alignment and Asset GOVEINANCe ............cevveeireeeireenneennneennnnnn. 93
5.8.Comparison with Previous Studies.........cccocceeriiieeiiieeiieeee e 94
5.9.IMPlications Of STUAY......cueeiiiuiiieiiieciie e e e 96
5.10.Theoretical IMplications ...........eiiuiieiii e 96
5.11.Managerial and Practical Implications: ............cocooeiiiiiiiiiiiniiiiinen, 97

CHAPTER SIX ..ottt ettt sttt st 100
6.CONCLUSIONS AND RECOMMENDATIONS......c.coiiiiiieieeienierieeie e 100
6.1.A summary of the Study findings. ........cccecveriiiiiiierieiiieeee e 100
0.2.CONCIUSION ...ttt sttt 104
6.3.Study Recommendations. ...... c.ccccoecuierieeiienieeieesee et 106
6.3.1.Strengthening Preventive Maintenance........ coccccoecveeeeeiveeniieeeniie e e 106
6.3.2.Expanding Predictive Maintenance......... .cccccceeeveeeniieeniieeeiee e eevee e 106
6.3.3.Enhance digital monitoring integration.......... c.cccccceeeeveeriieeeniieeeneeeervee e 107
6.3.4.Developing Formal Asset Lifecycle Plans ..., 107
6.3.5.Enhancing Employee Training..........ccccceoiieeeiiieeiieeeiieeeiee e eeveeesivee e 108
6.3.6.Improving Spare-Parts Management........... ccccccoeererrieneeneenieneeneeieseenneenne 108
6.3.7.Strengthening System Reliability........... cocoooieiiiiiiiiniieieece e 108
6.3.8.Improving Cross Departmental Coordination.............ccccceeveverviienieeieeneennnen. 109



6.3.9.Planning for busy times of the day........... .o, 109

6.3.10.Recommended future StUdIes. ..........cccemiiriieiieiiiee e 110
6.4.Study ContribUtion ...........coeiiiiiiiiiii e 112

6.4.1.Theoretical ContribULION. .. .. ...couiiiiiiiiieiieiee e 112
6.4.2.Practical CoONtribUtION. ............ it 112
RETEIENCES ...t 114
APPENDIX: QUESTIONNAIRE ....c.ooiiiiiiieieeeeeee e 117
List of tables

Table 1:ReSPONSE RALE.......veieiiiieiieciee e e e 57
Table 2:Gender DistribULION .......ccc.eiiiiiiiiiiiiiiiee e 58
Table 3:Gender DiStriDULION .......cocueiiiiiiiiiiiiiiee e e 58
Table 4:Age DIStriDULION. .....ccciiiiiieciieceee ettt e eesaeeesereeeeaeeenes 59
Table 5:Educational Qualification ..............ccoooviiiiiiiiiie e 59
Table 6:Years Of EXPEIICNCE ......ccccviieiiiieiiieeiiie ettt 60
Table 7:J0D POSIHION ... ..oiiiiiiiiiie et 61
Table 8:Department DIStriDULION .......cceeeeeiiieiiiieiiiecie et 61
Table 9:Level of INVOIVEMENL .........coiiiiiiiiiiiie e 62
Table 10:Simple Regression Results for Preventive Maintenance .............cccceeeuvennn. 71
Table 11:Simple Regression Results for Predictive Maintenance ...........c.cccccvveenneenn. 72
Table 12:Simple Regression Results for Digital Monitoring Systems .............cccc....... 73
Table 13:Simple Regression Results for Resource Allocation ............cccccvveeevieennneennn. 74
Table 14:Summary of the Research Hypothesis Results ...........ccccoeeiiiviiiiiniiinnenns 75

11



CHAPTER ONE

1. INTRODUCTION

Airports use a variety of technologies designed to optimize passenger flow, aircraft
turnaround, and service provision. Passenger movement and aircraft turnaround depend on
the synergistic functioning of various technical systems. Any malfunctioning of a component
system can lead to delays in flights, movement of passengers, and can paralyze the
functioning of the airport (Rubio-Andrada et al., 2023; Sun et al., 2024).

Of the multiple operational systems, the most important, by far, is the baggage
handling system (BHS). They are responsible for the movement, sorting, screening and
delivery of passenger baggage, and for taking baggage to the aircraft. Any infrastructural
failure in the BHS has the potential to cause delays in the processing of passengers, increased
aircraft turnaround time, and a reduction in passenger satisfaction (National Academies of
Sciences, Engineering, and Medicine, 2023).

Reliability of systems at the airport can be attributed to the effective management of
the technological and operational systems over their life cycle. In complex environments, the
reliability of systems has been improved and operational downtime reduced using advanced
strategic asset management techniques, integrated preventive maintenance, predictive
maintenance, life cycle management, and resource management. (Oukacha et al., 2025;
Girsel et al., 2023).

Due to its significance in examining operational challenges across airports in the
Middle East, King Abdulaziz International Airport (KAIA) in Jeddah, handles high traffic
volumes coupled with complicated logistical scenarios, serving as the main gateway for
numerous pilgrims traversing to Makkah annually. The operational pressure on the baggage
handling system (BHS) is substantial, necessitating reliability and efficiency. (General

Authority of Civil Aviation, 2023).
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There is a dearth of literature concerning the operational dimension of the systems
and the impact of strategic asset management on the operational performance of the BHS in
Saudi airports. Hence, this study seeks to analyze the strategic asset management and
operational performance of BHS at King Abdulaziz International Airport in Jeddah. (General
Authority of Civil Aviation, 2023).

1.1.Background of the Study

Air travel is currently one of the largest enablers of economic growth, international
commerce and global tourism. The airports are no longer just transport hubs but are
becoming an integrated, high-tech operational ecosystem that requires intelligent
infrastructure, cutting-edge technology and effective operational management to ensure the
smooth transportation of passengers and cargo. Air travel has been growing rapidly, as has the
expectations of passengers, and the capacity of airports has expanded, making airport
operations much more complex. In this regard, airport operators around the world have
started to focus on optimizing their operations by operating critical infrastructure assets
efficiently (Airports Council International [ACI], 2023; Sun et al., 2024).

Baggage Handling System (BHS) is one of the most vital and technically complex
infrastructures at the airports among the various operational subsystems of an airport.
Baggage handling system involves many interrelated activities like checking-in, screening,
sorting, moving, storing, loading and loading onto aircraft. Because every traveler's trip relies
on the reliability of the baggage system's delivery, the functionality of these systems affects
passenger satisfaction, airline on-time performance, airport productivity and overall service
quality. The loss or delay of a bag can cause delays, cost, and damage to an airport's
reputation, as well as to its passengers and staff (National Academies of Sciences,

Engineering, and Medicine, 2023; Rubio-Andrada et al., 2023).
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Nowadays, baggage handling systems are made up of thousands of mechanical,
electrical and digital components which are subject to heavy-duty operating conditions, all of
which are connected together. They consist of conveyor belts, programmable logic controllers
(PLC), barcode and RFID scanners, automated sorting machines, screening equipment,
sensors and control software. The dependence of these subsystems results in a rapid
propagation of failure throughout the entire baggage handling network and impact on the
airport operations. This makes airport management’s need for high system availability and
operational reliability as a strategic priority (Rekiek, 2023; Oukacha et al., 2025).

To address these operational demands, strategic asset management has evolved into an
asset management philosophy to achieve optimum value from physical assets throughout its
lifecycle. Strategic asset management focuses not just on equipment maintenance, but also on
planning, investing in assets, maintaining them, monitoring their performance, optimizing
their life cycle, managing risks, and managing resources and their allocation. According to
the international standard ISO 55000 (International Organization for Standardization [ISO],
2024), asset management is the coordinated activities of an organization carried out on assets
to ensure the value is created through the balancing of asset performance, cost and risk
throughout the asset life cycle.

Strategic asset management is gaining significance in industries with extensive
infrastructure, like the aviation and energy sectors, but also in transportation and logistics.
Airports spend billions of dollars on assets that need ongoing maintenance, enhancements
and operating monitoring to ensure reliability of service levels. Strategic asset management
can help airport operators minimize unwarranted equipment failures, prolong the life of an
asset, optimize maintenance budgets, enhance operational availability, and facilitate future

sustainability goals (Green et al., 2025; Giirsel et al., 2023).

14



The digitalization of technologies linked to Industry 4.0 is one of the greatest strides
towards supporting strategic asset management. The advent of new technologies, such as
Artificial Intelligence (Al), Internet of Things (IoT), digital twins, cloud computing,
predictive analytics and real-time monitoring systems, has revolutionized the way
maintenance is done and made it a more intelligent predictive maintenance system that can
detect equipment degradation even before it fails. They enable airport managers to have real-
time visibility on the operational processes and make proactive decisions based on the real-
time asset performance data (Nasser et al., 2025; Marevac, 2025; Wandelt, 2025).

Airport strategy asset management has one of the most important and valuable
aspects: predictive maintenance. Predictive maintenance differs from reactive maintenance,
which is the maintenance approach that focuses on equipment failures after they happen, by
leveraging sensor data, machine learning algorithms, and condition-monitoring technologies
to predict equipment failures before they happen. This helps to avoid operating disruptions,
lower maintenance expenses and increase the reliability of baggage handling operations.
Likewise, preventive maintenance programmes remain important as they ensure that
maintenance tasks are carried out regularly to avoid deterioration of equipment before the
point of failure occurs (Jammal et al., 2025; Marevac, 2025; Oukacha et al., 2025).

The other key aspect of strategic asset management is lifecycle asset planning.
Infrastructure assets need to be planned systematically from the acquisition phase to the
operation, maintenance, modernization and eventual replacement. Lifecycle planning allows
airport operators to maximize their asset investments and minimise overall asset ownership
costs whilst operating assets for a long time and maintaining acceptable levels of
performance. Lifecycle planning is supported by resource allocation, which helps to ensure

that financial resources, skilled people, maintenance equipment, and technological
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capabilities are deployed appropriately to achieve the operational goals (National Academies
of Sciences, Engineering, and Medicine, 2023; Green et al., 2025).

Digital monitoring systems are also an integral part of the airport infrastructure
management. Operational data from the various types of equipment used in the baggage
system are continuously collected through their sensors and automated control systems,
allowing managers to track the state of equipment, detect any operational irregularities and
take any necessary corrective measures before any equipment failure occurs. Real-time
monitoring boosts the speed of decision-making, increases the transparency of operations and
generally strengthens the infrastructure's resilience (Belden, 2024; Oukacha et al., 2025).

In big international airports with high passenger flow, the significance of the baggage
handling system has been more apparent. King Abdulaziz International Airport (KAIA) in
Jeddah is one of the most bustling airports in the Middle East and is the main airport for
millions of pilgrims who visit the city of Makkah each year for Hajj and Umrah. Apart from
religious tourism, the airport is set to host more and more business travelers and tourists from
across the world as part of Saudi Arabia's Vision 2030 to make the Kingdom a global logistics
and aviation hub (General Authority of Civil Aviation, 2023; Nounou & Shaban, 2025).

Due to the surge in passenger movement at the KAA, its systems are under heavy
operational strain. The airport must have a very high degree of operational efficiency,
equipment reliability and service continuity to ensure that it is able to handle seasonality that
occur during the Hajj and Umrah period. Therefore, strategic asset management is crucial for
minimizing operational disruptions, reducing baggage delays, improving passenger
satisfaction, and maintaining airport competitiveness (General Authority of Civil Aviation,
2023; Oukacha et al., 2025).

Saudi Vision 2030 also emphasizes the significance of investing in sustainable

infrastructure and implementing smart technologies, operational excellence, and digital
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transformation to improve airport infrastructure. The National Transport and Logistics
Strategy focus on enhancing airport performance and the use of cutting-edge digital
technologies that can help to increase efficiency and help support economic diversification.
Strategic Asset Management can be closely associated with these national priorities as it
offers systematic solutions for managing complex airport infrastructure and maximizing
infrastructure performance (Kingdom of Saudi Arabia, 2023; Nasser et al., 2025).

Although a large number of international airports are interested in the digitalization
and intelligent management of their infrastructure, there is still limited academic literature on
practical application of strategic asset management for baggage handling systems in Middle
Eastern airports. The previous studies have been either airport operational efficiency or
maintenance strategy for manufacturing industry, or new technologies without analysing the
integrated application of the strategic asset management practices on the performance of the
baggage handling system. Additionally, the number of empirical studies carried out in airports
in Saudi Arabia is still limited (Wandelt, 2025; Rafles & Sari, 2025; Putra et al., 2024).

Therefore, the aim of this research is to fill this knowledge gap by studying the effect
of strategic asset management practices (preventive maintenance, predictive maintenance,
asset lifecycle planning, digital monitoring systems and resource allocation) on the
operational performance of the baggage handling system at King Abdulaziz International
Airport, Jeddah. The results are anticipated to enhance the academic understanding and
managerial practice by offering evidence-based recommendations for infrastructure
optimization, operational excellence, and sustainable management of the airport.

1.2.Problem statement

In modern airports, one of the most important pieces of operational infrastructure is
the BHS, as it impacts passenger flow, airplane turnaround time, and service reliability.

Failures in baggage systems can lead to operational delays, and other issues, which can lead
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to a significant impact in the operation of the airport and can hurt passenger satisfaction
(National Academies of Sciences, Engineering, and Medicine, 2023). While several airports
have adopted new technologies to enhance the efficiency of their baggage handling systems,
there is still a lack of operational efficiency. Research indicates that the performance of a
system’s infrastructure is a function of the system’s physical assets, including the lifecycle
management, maintenance, and operational replacement strategies, as well as the
management of the assets. (Oukacha et al, 2025).

In this study, the managerial issue being tackled is the scant empirical evidence
regarding the strategic asset management practices, and how they affect the operational
performance of baggage handling systems in Saudi airports. This study seeks to explain this
relationship by looking into some practices such as preventive maintenance, predictive
maintenance, lifecycle planning, digital monitoring, and resource allocation as they relate to
the baggage handling systems of King Abdulaziz International Airport in Jeddah.

1.3.Research Objectives

1.3.1. General Objective

Analyze how strategic management of assets impacts the operational performance of
the baggage handling systems in King Abdulaziz International Airport.

1.3.2. Specific Objectives

1- Establish the strategic asset management practices in use in the baggage handling
systems at King Abdulaziz International Airport.

2- Evaluate the operational performance of the baggage handling systems in the areas of
efficiency, reliability, reduction of delays, and quality of services.

3- Assess how the application of preventative maintenance impacts the performance of the

baggage handling systems.
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4- Assess the extent to which predictive maintenance and digital monitoring systems
impact operational performance.
5- Assess the impact of lifecycle asset planning and the allocation of resources on the
performance of the system.
1.4.Research Questions
1) What strategic asset management practices are implemented in the baggage handling
systems at King Abdulaziz International Airport?
2) What is the current level of operational performance of baggage handling systems at
the airport?
3) What is the effect of preventive maintenance on the operational performance of
baggage handling systems?
4) What is the effect of predictive maintenance and digital monitoring on the operational
performance of baggage handling systems at King Abdulaziz International Airport?
5) What is the impact of life's asset planning and resource distribution on the
performance of baggage handling systems?
1.5.Research Hypotheses
1.5.1. Main Hypothesis
HO: Strategic asset management practices do not have an impact on the operational
performance of the baggage handling systems at King Abdulaziz International Airport.
H1: Strategic asset management practices do have an impact on the operational
performance of the baggage handling systems at King Abdulaziz International Airport.
1.5.2. Sub-Hypotheses
HO1: Preventive maintenance practices have no impact on the operational

performance of the baggage handling systems.
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HO02: Predictive maintenance practices have no impact on the operational performance
of the baggage handling systems.

HO03: Lifecycle asset planning has no impact on the operational performance of the
baggage handling systems.

HO04: Digital monitoring systems have no impact on the operational performance of
the baggage handling systems.

HOS5: Resource allocation practices have no impact on the operational performance of
the baggage handling systems.

1.6.Theoretical Frame of Reference for the Study

One of the core aspects of this research is the integration of the two theoretical
frameworks explaining how management of infrastructure integrates with operational
performance within complex systems, namely the ISO 55000 framework for asset
management and the Resource-Based View (RBV), within the context of infrastructure and
operations management. When combined, these frameworks help in formulating the study of
strategic asset management and its impact on the operational performance of airport baggage
handling systems.( Nasser, 2025).

1.6.1. ISO 55000 Asset Management Perspective

The ISO 55000 framework offers a lifecycle approach to the management of physical
assets and infrastructure. The framework characterizes asset management as the coordinated
activities of an organization to optimize value from assets while addressing performance,
cost, and operational risk. In airports and other complex operational environments, Asset
Management Systems (AMS) help ensure that infrastructure and operational assets provide
value through effective and reliable performance for an extended period of time.

These practices include the planning and management of maintenance, the use of

monitoring technology, and evidence-based decision-making throughout the lifecycle of the
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asset. For example, the studies involving the airport baggage handling systems have shown
that the coupled systems of effective management, monitoring, and control of the system’s
lifecycle, improve the reliability of the system, and, thus, decrease operational disruptions
within the airport environment (National Academies of Sciences, Engineering, and Medicine,
2023).

Also, the baggage handling systems consist of several interconnected technical
systems, such as conveyor systems, automated control and sorting systems, and various types
of sensors. All of the technical systems must function in a continuous mode to support the
passenger processing and aircraft turnaround operations. In this regard, the application of the
ISO 55000 standards in the operational management of baggage handling systems
demonstrates the importance of implementing maintenance, control and monitoring systems,
and planning within the entire lifecycle of the system.( Gtirsel, 2023).

Recent studies have pointed out the new digital monitoring systems and predictive
maintenance as new and important components of the management of infrastructure assets
and system management in an airport environment. The use of real-time monitoring systems
and smart maintenance of systems has provided airport operators with the ability to "detect"
operational disruptions in an "inactive" mode (Oukacha et al., 2025).

The analysis allows us to conclude that the ISO 55000 standards can be used to
understand the benefits of strategic asset management in the operational management of
baggage handling systems.

1.6.2. Resource-Based View (RBV)

The Resource-Based View (RBV) defines organizational efficiency from the angle of
an organization’s internal resources and capabilities. In the case of the airline industry, which

is highly capital-intensive, organizational resources that affect operational efficiency and
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quality of service are the possession of physical assets, operational know-how, and
technological and maintenance capabilities. (Giirsel, 2023).

In the recent past, a number of studies have emphasized the growing importance of
digital technology, predictive analytics, and smart infrastructure integrated systems within the
context of improvement of airport management and operations (Sun et al., 2024; Giirsel et al.,
2023). These technologies and managerial capabilities provide airport managers with the
ability to effectively utilize their infrastructure, improve operational and reduce system-wide
downtime.

In airport operations, some strategic asset management (e.g. maintenance and asset
reliability, predictive maintenance and monitoring, and lifecycle asset management) are
organizational capabilities that sustain operational reliability. A well-defined and well-
organized system will minimize equipment failures and operational delays and sustain service
quality. (Sun et al., 2024; Giirsel et al., 2023).

The RBV analysis, thus, emphasizes that effective management of the assets of the
baggage handling system can improve operational efficiency and, hence, better the quality of
service offered by the airport.

1.7.Importance of the Research

This study offers an important contribution to airport management and academic
literature, in a number of aspects.

To begin with, the study adds to the literature on the management of airport
operations and the management of infrastructure assets. Recent developments in the
management of airport operations focus on digital innovations, smart airport technologies,
and service enhancements (Rubio-Andrada et al., 2023; Sun et al., 2024). Most of these

studies, however, examine the impact of strategic asset management on the operational
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efficacy of the systems. This study seeks to fill this gap in the literature by investigating the
impact of asset management on operational systems of airport infrastructure systems.

Also, the study has value for airport managers and infrastructure planners. Predictive
maintenance, digital monitoring, and lifecycle asset management have been shown to
enhance the reliability and operational effectiveness of airport systems (Oukacha et al., 2025;
Yang et al., 2023). The study, therefore, presents the management and operational elements of
an airport baggage handling system.

Third, the study aligns with the strategic development objectives of Saudi Arabia’s
Vision 2030, particularly the enhancement of transport systems, logistics, and the integration
of aviation networks. King Abdulaziz International Airport, as one of the largest international
entry points into the Kingdom, supports tourism, pilgrimage, cross-border travel and
international connectivity. Thus, learning how operational performance is shaped by strategic
asset management will enable effective airport infrastructure management.

Lastly, this study will assist airport authorities in the enhancement of Baggage
Handling System (BHS) reliability and patron service. Literature suggests that the
combination of predictive maintenance, digital monitoring, and operational intelligence
systems can mitigate service disruptions and enhance the operational performance of airports.

(Haldar, 2025; Giirsel et al., 2023).
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CHAPTER TWO

2. LITERATURE REVIEW

2.1.Introduction

Airport infrastructure management has become an important strategic organizational
effort due to the complexity of airport activities and the fast pace of technological
developments in the digital world. The modern airports are highly integrated systems made of
many interconnected operational subsystems, each of which has to work around-the-clock to
provide safe, reliable, and efficient passenger and baggage handling. Baggage Handling
System (BHS) is one of such subsystems which is critical in ensuring the operational
performance of the airport, passenger satisfaction and service quality of the airlines.
Worldwide, passenger numbers are rising, and the airport industry is increasingly striving to
improve baggage handling operations by implementing effective infrastructure management
practices, aiming for reliability, efficiency, and sustainability (Sun et al., 2024; Rubio-
Andrada et al., 2023).

One of the most extensive solutions for managing complex infrastructure assets across
the entire lifecycle has become known as Strategic Asset Management (SAM). In contrast to
the traditional maintenance strategies which are mainly concerned with asset repair and
replacement, strategic asset management combines lifecycle planning, preventive and
predictive maintenance, digital monitoring technologies, risk management, and the
optimization of available resources to maximize asset value, while at the same time
optimizing the balance between asset performance, cost and organizational goals.
International standards like ISO 55000 have solidified the strategic asset management
landscape in industries with high and growing infrastructure reliance and especially in the

aviation industry (ISO, 2024; Green et al., 2025).
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The landscape of airport asset management has transformed with recent advancements
in Artificial Intelligence (Al), Internet of Things (IoT), predictive analytics, digital twins, and
real-time monitoring technologies. The advent of Artificial Intelligence (Al), Internet of
Things (IoT), predictive analytics, digital twins, and real-time monitoring technologies has
revolutionized the way airports manage their assets. Technology provides airport asset
managers with the ability to continuously track the performance of the infrastructure,
anticipate equipment failures before they can actually happen, schedule maintenance more
effectively and improve operational decision-making. To address these challenges, airports
around the world have been turning into intelligent asset management systems that promise to
enhance baggage handling capabilities, minimize operational hiccups, and ultimately deliver
a better passenger experience (Oukacha et al., 2025; Wandelt, 2025; Marevac, 2025).

Despite extensive research on airport digitalization processes, smart airport
technologies, maintenance management and strategies, and infrastructure management, the
combined impact of strategic asset management practices on the operational performance of
BHSs has been hardly explored in the context of airports in Saudi Arabia. Previous research
has tended to look at single factors of predictive maintenance, operational efficiency and
technological innovation, rather than assessing the overall effect of combining these multiple
dimensions of strategic asset management on baggage handling performance. The gap
indicates that the link between strategic asset management practices and airport operational
performance needs a comprehensive theoretical and empirical review.

For this reason, this chapter reviews the theoretical bases and empirical literature
pertinent to this study in an extensive manner. It starts with an overview of airport operations
and infrastructure performance in the context of strategic asset management, before it
examines in detail the key dimensions of Strategic Asset Management such as preventive and

predictive asset management, asset lifecycle planning, digital monitoring systems and
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resource allocation. The concept of operational performance in a baggage handling system is
then reviewed, and the main dimensions of operational performance, namely, operational
efficiency, system reliability, reduction of operational delays, and passenger's service quality,
are discussed. Besides, previous international and regional studies are reviewed critically and
inconsistencies and research gaps in the preceding literature are identified, study hypotheses
are grounded on both theoretical and empirical evidence, and finally study conceptual
framework, which guides the present study is proposed.

2.2. Airport Operations and Infrastructure Performance

An airport needs multiple subsystems to aid with passenger processing, aircraft
handling, and baggage handling in a seamless and reliable manner. Airports are increasingly
reliant on data-driven decision-making and intelligent airport technologies to improve the
digital transformation and operational efficiency of their integrated aviation infrastructure
systems. (Sun et al., 2024).

Existing research has focused on airport operations within the context of system
planning and system design. Their analyses advanced the knowledge of airport systems, but
in the end, most analyses of the airport system focus on planning and design and leave out the
operational effectiveness of specific subsystems, such as the baggage handling systems. (Sun
et al., 2024).

Recent studies point to the growing impact of emerging technologies on the
enhancement of the various operations and service quality at airports. The operational
efficiency and customer experience at airports can be improved by the use of smart airports
and automated technologies (Rubio-Andrada et al., 2023; Giirsel et al., 2023).

These studies have shown how important it is to have an integrated approach, but not
many explain how the management of systems infrastructure assets impacts operational

performance at subsystem of the airport system.
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2.3.Strategic Asset Management in Infrastructure Systems

Facilitating the transportation, sorting, and delivery of passenger baggage in the
multi-terminal environment of an airport, baggage handling systems have become an integral
(yet still one of the most complex) operational systems in an airport's infrastructure. Rekiek
(2023) states that decision support systems and operational improvement systems have come
to rely, in large part, on automation, artificial intelligence, and optimization algorithms. Such
systems provide reliability and reduce operational delays. Airports are able to handle
significant baggage volumes with improved operational reliability.

Modern airports rely on baggage handling systems to ensure the effective movement,
classification, and retrieval of customer baggage throughout airport terminals. National
Academies of Sciences, Engineering, and Medicine (2023) notes that the total cost of
ownership, including acquisition, maintenance, operational, and long-term performance of
handling systems, offers insight into the most effective operational decisions. The longer the
systems are in place, the more costs are incurred. With effective planning regarding the
systems, operational reliability can be restored, and the integrity of the handling systems can
be preserved.

Though strategic asset management has been widely applied in industrial settings, its
use in airport operational subsystems is still in its infancy. (Wandelt, 2025).

2.4.Maintenance Strategies and Operational Performance

The various types of strategies for conducting maintenance have an impact on the
reliability of critical infrastructures. For instance, one type of strategy is reactive
maintenance, which is maintenance that is performed only after an equipment failure occurs.
Alternatively, newer strategies include predictive maintenance and preventive maintenance.

The importance of baggage handling systems is of great relevance in today's

operational systems in airports as they aid in the movement, sorting, and distribution of
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passenger luggage within terminals. National Academies of Sciences, Engineering, and
Medicine (2023) states that the most successful systems in baggage handling are those in
which decision-makers evaluate the complete cost of ownership, including costs of
acquisition, costs of maintenance, operational cost efficiency, and performance of the
infrastructure over the operational lifespan. According to the report, the operational reliability
and failure of the systems can be improved by the effective maintenance of the baggage
system components. However, the majority of available literature on predictive maintenance
focuses on the manufacturing and industrial systems, and very few studies touch on airport
systems.

2.5.Complex Operating Systems in Airports - Baggage Handling Systems

Baggage Handling Systems (BHS) are examples of very sophisticated systems in an
airport. They include the processes for moving sorting, screening, and delivering passenger
luggage from the check-in counters to the aircraft.

The National Academies of Sciences, Engineering, and Medicine, (2023) states that in
making decisions regarding systems for handling baggage at airports, the entire life cycle
costs, operational efficiency, and the sustainable use of the infrastructure should all be
considered. Use of an integrated decision-making process for the selection of suppliers of
airport baggage handling systems. The study captures the link between the design of airport
infrastructure and the efficiency of the operation of baggage handling systems. However, the
study seems to focus more on the selection of suppliers than on the management of
operational performance.

Recent studies have focused on the operational efficiency of baggage handling
systems. For instance, Rekiek (2023) pinpointed the use of automation, real-time tracking,

and digital control systems, as well as their impact on the operational efficiency of baggage
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handling systems. The study emphasizes the synergistic effect of technology and operational
management.

In the same vein, Agarwal et al. (2023) analyzed smart baggage handling systems
through the lens of Al-powered logistics optimization. Their study found substantial
improvement in the efficiency of baggage handling system and reduction of delays in the
system due to the use of advanced data-based technologies. The focal point of the study is on
the design and technology of the system as opposed to management of resources.

2.6.Digital Monitoring and Intelligent Airport Systems

The use of digital technology in systems of airport infrastructure to enhance
operational efficiency is on the rise. The recent study by Oukacha et al (2025) studied the
implementation of real-time monitoring systems at airports and found that use of the digital
monitoring tool and data-based control of operational activities helped to optimize the overall
efficiency of the system and minimize operational disruptions.

The same conclusion has been reached from different cases of the same industry.
Belden (2024) reported that monitoring tools of individual assets, through digital technology,
have provided the airport operators with the ability to monitor the operational state of the
system components, and from that point on, they have been able to control system failures by
operating maintenance services on a schedule. This resulted in the system becoming more
reliable and more predictable in operation.

The research carried out has been centered on the incorporation of new digital tools in
the operational process of the airports, and the outcomes of the research showcase the value
of these digital tools, however, the operational efficiency of these tools with the integrated

Strategic Asset Management has not been studied.
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2.7.Research Gap

Research has been carried out on diverse components that make up the airport
infrastructure, systems of maintenance management and the baggage handling systems, but
there are still three substantial gaps in research of these components.

The overall focus of the majority of studies is on the operational systems of the
airports, which may include processing of passengers, planning of the airports, and
operational activities of the airlines. These studies undoubtedly add value to the management
of airports, but they very seldom analyze operational performance of the baggage handling
systems as part of the infrastructure assets within the operational activities of the airport.

Research conducted on predictive maintenance and maintenance strategies primarily
targets the industrial and manufacturing sectors. Although these studies showcase the benefits
of predictive maintenance and lifecycle asset planning for improving the reliability of
equipment, the results are still not widely applicable to the systems used to handle baggage at
airports.

Most empirical research studies pertaining to the management of operations in the
airport sector have been carried out in Europe, North America, and Asia. Within the fast-
growing aviation industry in Saudi Arabia, little is known about the management of
infrastructure in airports in the Middle East.

Most existing works have looked at airport operations and maintenance approaches in
industrial systems; however, there are not many that have attempted to combine the strategic
asset management components with operational performance of baggage handling systems in
airports in Saudi Arabia.

Thus, this study aims to evaluate strategic asset management components such as

preventive maintenance, predictive maintenance, lifecycle planning, digital monitoring, and
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resource allocation, and their impact on the operational performance of the baggage handling

systems at King Abdulaziz International Airport in Jeddah.
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CHAPTER THREE

3. RESEARCH METHODOLOGY

Introduction

The research methodology used to examine the effect of Strategic Asset Management
(SAM) practices on the operational performance of the baggage handling system in King
Abdulaziz International Airport (KAIA), Jeddah, Saudi Arabia is presented in this chapter.
The methodology provides a systematic procedure for gathering data, analyzing the data and
interpreting the results to meet the research goals and to test the hypotheses. The choice of
methodology is important when selecting a research methodology because it will create a
structured way to look at the relationship between the independent and dependent variable
and ensure the validity, reliability and credibility of the research results.

The study was quantitative because it is suitable for the nature and objectives of the
study which is to gather standardized data from a relatively large number of respondents and
also to be able to use statistical analysis to determine the relationship between the variables in
the study. In particular, the study explores the relationship between the five pillars of
Strategic Asset Management — Preventive Maintenance, Predictive Maintenance, Asset
Lifecycle Planning, Digital Monitoring Systems, Resource Allocation — and the operational
performance of the BHS systems, as captured by four indicators: Operational Efficiency,
System Reliability, Reduction of Operational Delays, and Passenger Service Quality.

The research design used in the study, along with the research approach, are described
in this chapter. It then introduces the study population, sampling technique and sample size,
then explains the research instrument, the data collection procedures and sources of data. The
chapter also talks about the validity of the research instrument, the reliability of the research

instrument, and the ethical aspect observed during the study, as well as the statistical analysis
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technique used to analyze the data collected by the Statistical Package for the Social Sciences
(SPSS). These methodological steps guarantee the rigorous implementation of the study,
enabling the results to accurately reveal the link between Strategic Asset Management
practices and the operational performance of the baggage handling systems at King Abdulaziz
International Airport.

3.1.Research Design

This study used a quantitative type of research to examine the effect of Strategic Asset
Management (SAM) practices on the operational performance of the baggage handling
system (BHS) at King Abdulaziz International Airport (KAIA), Jeddah, Saudi Arabia. The
quantitative research design was chosen due to it being a design where numerical data of a
relatively large number of respondents can be obtained and used to statistically analyze the
relationships between the study variables. Moreover, this design offered a systematic and
objective measurement tool of employees' perceptions about strategic asset management
practices and an assessment of their impact on operational performance.

The quantitative design was found to be especially suitable for this study as the
research was designed to test a set of pre-established hypotheses based upon the theoretical
framework and previous empirical studies. Quantitative research was used because it is more
suited to the purposes of this study, namely, to determine the extent and direction of
relationships between variables as measured by standardized statistical procedures, as
opposed to qualitative methods which assist in exploring opinion and experiences. Therefore,
the results of this study could be extrapolated to the population under study with reasonable
confidence.

The study used a Cross-sectional Survey research design, where the data obtained
from respondents were done at one time point and using a structured questionnaire. This was

the right cross-sectional design for the study because the researcher could be done without
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having to make repeated observations over a long period of time to see how employees
perceive the implementation of Strategic Asset Management practices. Furthermore, this
design was able to efficiently gather data from workers from various departments and
management positions at an airport.

The conceptual model of the study included five dimensions of Strategic Asset
Management: Preventive Maintenance, Predictive Maintenance, Asset Lifecycle Planning,
Digital Monitoring Systems, and Resource Allocation, which would have a significant impact
on the operational performance of the BHS. Four dimensions were used for measuring
operational performance: Operational Efficiency, System Reliability, Reduction of
Operational Delays and Passenger Service Quality. The quantitative design facilitated the
researcher to analyze the individual and collective effect of the independent variables on the
dependent variable by correlation and multiple regression analysis, respectively.

Furthermore, the research design provided a structured way to gather reliable and
valid data, test the research hypotheses, and generate empirical results that can be used to
make conclusions about the effectiveness of the Strategic Asset Management practices in the
performance of the baggage handling system at the airport of King Abdulaziz International
Airport.

3.2.Research Approach

This study used descriptive-analytical approach as the most suitable method of the
research in order to meet the research objectives and answer the posed research questions.
The descriptive part was aimed at describing the level of Strategic Asset Management
practices at the KAIA and the level of operational performance as perceived by the
employees of the airport, as well as the existing level of the baggage handling systems at

KAIA.
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The descriptive approach facilitated the researcher to summarize and show the
perception of the respondents about the implementation of preventive maintenance,
predictive maintenance, asset lifecycle planning, digital monitoring systems and resource
allocation. Furthermore, it gave a detailed picture of the operational performance of the
systems by delineating how employees did assess operational effectiveness, system
reliability, reduction of time delays and service levels for passengers.

The analytical aspect of the research went beyond description as it involved statistical
relationships between the study variables. In particular, it explored the effect of Strategic
Asset Management practices on the operational performance of the baggage handling
systems. This component consisted of hypothesis testing using appropriate inferential
statistical techniques which could indicate whether there were significant relationships
between the independent variable and dependent variable.

Moreover, the analytical approach helped to identify the most influential Strategic
Asset Management dimensions which are affecting operational performance. The study
included correlation analysis and multiple regression analysis to assess the predictive validity
of each independent variable, while holding the others constant. This process gave empirical
evidence on the relative importance of each Strategic Asset Management practice in
enhancing the performance of the baggage handling system.

In summary the descriptive-analytical method has given a detailed methodological
framework, which involves the systematic description of the organizational practices and a
strict statistical analysis that gave objective, reliability, and answers to the study objectives

and test of the proposed hypotheses.
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3.3.Research Philosophy

Research philosophy is a collection of assumptions and beliefs to be used by the
researcher in understanding about the nature of knowledge, reality and the method of
obtaining scientific evidence. It serves as the theoretical underpinning for the research design,
data collection techniques, analysis of data and interpretation of results. It is therefore
important to use the correct research philosophy in the selection as it helps to ensure
consistency between aim of research, research approach and statistical techniques used during
the course of the research (Saunders et al., 2023).

In the social science and management studies a number of research philosophies have
been popular, such as positivism, interpretivism, pragmatism, and realism. The different
philosophies represent different beliefs about the nature of reality and how knowledge is
gained. The positivist approach is a belief that there is a real, objective world beyond the
researcher and that it is possible to measure social phenomena using scientific methods.
However, interpretivism focuses on subjective meanings and human experiences, whereas
pragmatism is more concerned with the research problem and the choice of research method,
and is not necessarily focused on a single philosophy (Creswell & Creswell, 2023).

The methodological approach in this research was positivist research, that was in
accordance with the objective and type of research conducted. This study aimed to investigate
measurable relationships between Strategic Asset Management practices and operational
performance of a baggage handling system with quantitative data from the staff members of
King Abdulaziz International Airport. The purpose of the study was to test hypotheses which
were already formulated and to establish a significant relationship between the variables

statistically, therefore a positivist paradigm was regarded as the most appropriate paradigm.
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This positivist philosophy postulates that organizational phenomena can be
objectively measured with the use of standardized research tools and analyzed through
statistical techniques which yield reliable and generalizable results. The present study was
conducted to obtain the perception of employees about the implementation of Strategic Asset
Management practices and the operational performance of the baggage handling systems
using a structured questionnaire with a 5-point Likert scale. The answers gathered were
converted to numbers so that they can be statistically analyzed using SPSS software.

Moreover, there is the positivist philosophy that focuses on objectivity, replicability
and empirical verification. Standardized procedures were used in the design of the
questionnaires, data collection, coding and statistical analysis throughout this study to
minimize the researcher bias and to minimize the variation in the measurement process. The
hypotheses developed from the theoretical framework were tested objectively by descriptive
statistics, correlation analysis and multiple regression analysis which allowed the researcher
to ascertain the degree of influence of Strategic Asset Management practices on the
operational performance.

The use of positivism also helped in achieving the goals of the study to provide
findings that could be generalized to the employees who do the baggage handling operations
at King Abdulaziz International Airport. The study employed a relatively large sample of 320
respondents which facilitated the reliability of statistical inferences and the external validity
of the results of the study. Therefore, the positivist philosophy was used as the basis to
examine the relationship between the independent variable and the dependent variable

scientifically and methodologically in the research process.
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3.4.Research Design

This study used a quantitative research approach to examine the effect of Strategic
Asset Management (SAM) practices on the operational performance of the baggage handling
system at King Abdulaziz International Airport (KAIA), Jeddah, Saudi Arabia. A quantitative
research design was used as it is a systematic and objective method of gathering numerical
data and statistically analyzing relationships between the variables. Unlike qualitative
research, which centers mainly on the exploration of the experiences and interpretations of
the participants, quantitative research can be used to give objective measurements of
constructs, test hypotheses, and draw conclusions from empirical evidence.

A quantitative design was appropriate for the present study as it was set to determine
the influence of five Strategic Asset Management dimensions: Preventive Maintenance,
Predictive Maintenance, Asset Lifecycle Planning, Digital Monitoring Systems and Resource
Allocation on the operational performance of BHSs. These variables can be measured and
quantified using structured survey instruments and hence the methodological approach used
would be quantitative.

The quantitative design also allowed the researcher to analyze the strength of the
relationships between variables in the study as well as the direction of the relationships by
using inferential statistics. This enabled the investigation of the postulated hypotheses and
allowed objective evidence for contribution of Strategic Asset Management practices to
operational performance improvement. Moreover, the quantitative approach helped to
improve the reliability and validity of the research results as it used the standard data
collection procedures and statistical analysis.

The study used a cross-sectional survey research design wherein data was gathered
from the respondents at a single point. The cross-sectional design was found to be suitable

because the study sought to capture the employees' perceptions at the moment of conducting
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the study on Strategic Asset Management practices and operational performance and did not
intend to consider the changes over time. It is a well-adopted design in organizational and
management research because it allows researchers to get an overall picture of the current
organizational practices in an efficient and cost-effective manner.

The survey method was also appropriate as it enabled the researcher to gather data
from a comparatively large number of employees from various operational and managerial
positions at King Abdulaziz International Airport. The structured questionnaire resulted in the
same questions being asked to all respondents, minimizing measurement bias and the chances
of incomparability of responses.

Moreover, the research plan allowed for the use of different statistical analysis, such
as descriptive statistics, reliability analysis, Pearson correlation analysis, and multiple linear
regression analysis. These analysis techniques helped the researcher describe the sample,
evaluate the reliability of the instrument used to measure the sample, assess the relationship
between the variables, and determine the predictive influence of Strategic Asset Management
practices and operational performance.

In summary, the quantitative cross sectional survey design was appropriate,
methodological, allowed for hypothesis testing, was objective in approach for data collection
and analysis, and produced results which were applicable to the target population that were
employees working in a baggage handling operation at King Abdulaziz International Airport.

3.5.Research Strategy

A survey strategy was used to gather empirical data and as the main research method.
The survey strategy was deemed to be suitable due to its ability to provide standardized
information from a relatively high number of respondents over a relatively short period of
time while maintaining the consistency of study variables. One of the most common methods

in quantitative management research is survey research, which presents benefits of being both
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reliable and generalizable, providing data that can be measured and analyzed statistically
(Creswell & Creswell, 2023).

Structured questionnaires were used to implement the survey strategy and were
distributed to all the employees working in the baggage handling system at KAIA. The
questions were standardized and included the dimensions Strategic Asset Management and
Operational Performance. The same set of questions was asked in the same order of all
respondents, which should limit measurement bias and maximize consistency of responses.

There were several reasons why a survey strategy was chosen. The first objective of
the study was to obtain the perceptions from employees holding various operational and
managerial roles so that the survey was an efficient way to obtain information from a
diversified population. Secondly, the survey approach allowed the researcher to gather a large
sample (N = 320) of data which increased the power for the analysis and improved the
generalizability of the findings. Third, the standardization of the questionnaire in its structure
made it possible to use quantitative statistical methods such as descriptive statistics,
reliability analysis, correlation analysis and multiple regression analysis.

The other benefit of the survey strategy was that cost was minimal, and it was easy to
implement. The questionnaire was more efficient in collecting data from a larger sample size
within a comparatively smaller time frame, with less interviewer bias than when compared to
other qualitative data collection methods like interviews or focus group discussions. In
addition, respondents were able to fill out the questionnaire on their own, answering based on
their own experience, as well as their professional experience and knowledge of the baggage
handling operations and of Strategic Asset Management practices.

The questionnaire was written in simple, clear and unambiguous language to ensure
the best quality of data gathered. A series of measurement items was taken from existing

instruments that were used in previous empirical studies and adjusted to fit the operational
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context of baggage handling systems. The questionnaire was pretested by academic experts
and was pilot tested to guarantee the clearness, relevance, and reliability before the complete
data collection.

In general, the survey approach was effective in gathering good quality quantitative
data from those employees who are directly involved in bag handling tasks. The strategy
helped to accomplish the research aims by creating data that was standardized for subsequent
thorough statistical analysis and hypothesis testing, providing a boost to the validity and
reliability of the research results.

3.6.Research Population

The research population comprised employees directly involved in the operation,
maintenance, engineering, supervision and management of the baggage handling systems
(BHS) in King Abdulaziz International Airport (KAIA), Jeddah, Saudi Arabia. The chosen
population consisted of those who had the professional knowledge, operational experience
and technical skills necessary to review the implementation of Strategic Asset Management
(SAM) practices and their effects on the operational performance of the baggage handling
systems.

King Abdulaziz International Airport is among the busiest and biggest international
airports not only in the Kingdom of Saudi Arabia, but also the world's main hub for millions
of pilgrims who come to the Kingdom every year to visit the holy cities of Makkah and
Madinah. The airport is located in a strategic position, and its handling systems have to work
under very challenging conditions, where they have to be monitored, maintained and
managed effectively and continuously to ensure uninterrupted operations. The employees
working in these systems, therefore, were deemed most appropriate respondents for this study
as they were directly involved in the planning, operation, maintenance, supervision and

management of the airport's assets for the baggage handling system.
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The employees in some operational and technical departments, who are responsible
for the efficiency and reliability of the baggage handling systems, were the study population.
These departments included Airport Operations, Engineering Services, Maintenance,
Technical Support, Asset Management and Baggage Handling Operations. To capture a range
of perspectives on Strategic Asset Management practices and operational performance across
the organization, the employees with different managerial and technical roles were included.

Target population included individuals working at airports who held different
operational positions such as airport operations manager, operations supervisor, maintenance
engineer, mechanical engineer, electrical engineer, automation specialist, asset management
specialist, maintenance technician, and technical support. Their combined experience of
running and maintaining the baggage handling system would enable them to gain a thorough
understanding of the effectiveness of Strategic Asset Management practices undertaken
within the airport.

Choosing this population increased the validity of the study, since the participants had
first-hand knowledge of a variety of preventive maintenance activities, predictive
maintenance technologies, lifecycle asset planning, digital monitoring systems, resource
allocation practices, and the operational performance of the baggage handling system. As a
result, information from these employees could be used to serve as empirical evidence in the
assessment of the proposed conceptual framework and the test of the research hypotheses.

Moreover, the variety of the study population minimized the chance of getting biased
perceptions from a particular occupational group. The study also included employees from
both management and technical roles, reflecting the organization's overall view on
implementation and the performance of Strategic Asset Management practices in the baggage

handling system.
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3.7.Sample Size and Sampling Technique

A representative sample was employed in this study to ensure that the results obtained
would reflect the employees' perceptions on Strategic Asset Management practices and
performances in baggage handling system. The sampling method was used to obtain
representative data from the target population, as this was not practical nor economically
viable to collect data from all members of the target population.

The study used simple random sampling as a technique of probability sampling to
give an equal chance of being sampled to all eligible employees. Using probability sampling
decreased sampling bias and improved the representativeness of the data collected, making
the results of the research more generalizable and valid for the external environment.

The sample size was calculated using the commonly recommended sample size for
quantitative research as well as the sample size determination table by Krejcie and Morgan
(1970). As per their guidelines, a sample size of more than 300 respondents is considered as a
large size of organizational population and offers an acceptable level of statistical confidence.
Furthermore, past research has suggested that sample sizes greater than 300 respondents are
suitable for multiple regression analysis and other multivariate statistical methods often used
in management research (Hair et al., 2022).

A total of 350 questionnaires were administered to the employees involved in the
baggage handling at KAIA. A high response rate of 328 questionnaires was returned from
these. The data screening revealed that eight questionnaires were not used due to incomplete
responses or significantly missing data. Hence 320 valid responses were taken up for the final
statistical analysis.

A final sample size of 320 respondents was deemed to be very satisfactory for a
variety of reasons. First, it had a very large sample size as compared to that recommended for

the quantitative research with regression analysis. Second, it offered a good statistical power
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to identify significant relationships between the study variables. Third, the relatively large
sample size gave the estimates of the parameters a higher degree of precision and helped to
build up the reliability and generalizability of the research results.

The respondents came from a wide cross-section of organizational roles with regard to

baggage handling, such as:

1- Airport Operations Managers
2- Operations Supervisors
3- Maintenance Engineers
4- Mechanical Engineers
5- Electrical Engineers
6- Asset Management Specialists
7- Technical Personnel
8- Maintenance Technicians
Respondents representing various professions helped to improve the
representativeness of the sample, bringing a range of managerial, operational, engineering,
and technical viewpoints. This diversity enabled a full understanding of Strategic Asset
Management implementation and impact on the performance of the baggage handling system.
As a whole, sampling procedure allowed that the respondents selected was
representative of the target population and that the empirical findings were valid, reliable and
generalizable.
3.8.Unit of Analysis
The unit of analysis of this study was an employee working in the baggage handling
system at King Abdulaziz International Airport. The respondents were all independent
observing units and gave data on Strategic Asset Management practices and the performance

of the baggage handling systems.
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The use of the individual employee as a unit of analysis was substantiated because the
research objectives were of a specific nature. Strategic Asset Management is practiced on the
basis of organizational policies and operational procedures; but its effectiveness is measured
in the experience and professional observations of the employees involved in the day-to-day
management, maintenance, supervision and operation of baggage handling systems. The
knowledge and experience of the employees enabled them to assess the success of preventive
maintenance, predictive maintenance, lifecycle planning, digital systems for resource
monitoring and allocation within the airport.

Also, the operational performance of baggage handling systems, such as operational
efficiency, system reliability, reduction in operational delays, and passenger service quality
could be evaluated directly through the staftf members' observation and working experience.
As a result, both independent and dependent variables were given empirical data by each
respondent.

The study, using the employee as its unit of analysis, allowed for the collection of
standardized quantitative data, which could be analyzed statistically, and for consistency
between all the respondents. This method facilitated objective hypothesis testing and
increased the reliability of the research results.

3.9.Data Collection Methods

Data collection was one of the major challenges in the research process since the
quality of the data collected directly affected the accuracy, reliability and validity of the
results of the research. The study used primary and secondary sources of data to accomplish
the goals of the research and verify the proposed hypotheses. The combination of these two
data sources helped provide a holistic overview of Strategic Asset Management practices and

their performance effect on the operation of the BH systems from KAIA.
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Primary data consisted of first-hand empirical evidence obtained from employees
involved directly in the baggage handling operations and secondary data provided theoretical
support for the theoretical framework, literature review and interpretation of the primary data.
The use of both the data sources added robustness to the methodology of the study and added
credibility to the research results.

3.9.1. Primary Data Collection

The primary data gathered were structured self-administered questionnaires sent to the
employees of the baggage handling operations (BHOs) at King Abdulaziz International
Airport (KAIA). A questionnaire was chosen as the data collection tool because it allowed the
researcher to gather standardized quantitative data from a fairly large sample of respondents
in a relatively short time. Moreover, questionnaires have been adopted as an effective means
of measuring perceptions, attitudes and management practices in the field of management
research (Saunders et al., 2023).

The questionnaire was created by a comprehensive review of the existing empirical
studies, international asset management frameworks, and literature on the operation,
maintenance management and operational performance of airports. The items of the
questionnaire were carefully restructured based on the existing measurement scales used in
previous studies.

A five-point Likert scale was used to design the questionnaire as it is simple, reliable
and widely accepted to measure the perceptions of the respondents. The respondents were

asked how much they agreed with the following statements on the 5-point scale below:

Scale Interpretation
1 Strongly Disagree
2 Disagree
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3 Neutral
4 Agree

5 Strongly Agree

Using the Likert scale enabled a quantitative analysis because it provided a numerical
value for respondents' opinions that could be analyzed statistically. In addition, the
standardized response format increased the uniformity of the respondents and increased the
uniformity of the data collected.

Respondents were briefed on the purpose of the study and assured that participation
was completely voluntary, before the questionnaire was issued. They were also told all
responses would be kept confidential and would be utilized just for academic research. The
respondents filled out the questionnaire independently with no interference from the
researcher, thus eliminating interviewer bias and the likelihood of inaccurate responses.

Three hundred fifty questionnaires were sent out, of which 328 questionnaires were
received, and of which 320 were considered complete and consistent and used in statistical
analysis. The response rate was regarded as adequate for quantitative research and adequate
for hypothesis testing because it was considered satisfactory.

3.9.2. Secondary Data Collection

Secondary data were used to build up the theoretical basis of the study, to help
develop the conceptual framework and to give evidence for the interpretation of the empirical
data. Secondary sources consisted of a wide range of academic research, government and
professional literature that were accessed through a comprehensive review.

The secondary sources were:

e Peer-reviewed journal articles

e Academic books
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e Conference proceedings

These sources were used to gain theoretical concepts and empirical evidence that
helped develop the research model and helped interpret the statistical results presented in
Chapter Four.

Use of several secondary sources allowed for a more comprehensive literature review
and made sure that the study was based on the current state of academic research and industry
standards around the world.

3.10. Research Instrument

This study used the main research instrument, a structured questionnaire, which
specifically measured employees' perceptions on Strategic Asset Management practices and
the operational performance of the baggage handling system. The questionnaire was designed
through a comprehensive literature search of existing empirical studies, international
standards and literature validated measurement instruments.

Much effort was put into making sure that all the questions in each questionnaire
reflected the theoretical constructs embedded in the conceptual framework during
development. Previous studies have developed and used existing measurement scales, which
were adapted and modified to accommodate the operational aspects of the baggage handling
system at KAIA. The wording of the measurement items was changed slightly for clarity and
consistency with the operational context of the airport, while maintaining the conceptual
meaning of the items.

The questionnaire was drafted in the English language since English is the main
language for operational and technical documentation in the airport. The questionnaire was
thoroughly discussed before it was distributed so that there were simple, precise statements

that are easily understood by the target respondents.
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The final questionnaire was divided into three main parts to gather specific data
corresponding to the goals of the study.

The first part gathered data on demographic and occupational characteristics of the
respondents. The information comprised gender, age, education, number of years of
professional experience, current job position and department. These variables were employed
to describe the characteristics of the study sample, as well as to give a demographic profile of
the respondents.

Chapter Three: The Art of Retaining Talent by Dr. Abdul Hamid Al-Jameel — The
University of Michigan

The second section assessed the independent variable Strategic Asset Management
Practices. This construct was comprised of five dimensions which were each measured with
the use of several statements that were adapted from previous studies.

The five dimensions were:

e Preventive Maintenance

e Predictive Maintenance

e Asset Lifecycle Planning

e Digital Monitoring Systems
e Resource Allocation

Each dimension was captured by multiple statements which were related to
employees' perception of how Strategic Asset Management practices are implemented and
effective in the baggage handling operations.

There were multiple statements in each dimension to measure how respondents

thought of the overall performance of the baggage handling operations.
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The total questionnaire consisted of demographic questions as well as multiple
measures measuring the independent and dependent variables. The items measuring the
various aspects of measurement were rated on a 5-point Likert scale, ensuring consistency in
data collection and making it easier to analyze the data statistically.

Questionnaire was structured which helped increase the accuracy of the data, reduced
the measurement error, and ensured the responses were standardized for descriptive and
inferential statistical analysis. In addition, the application of validated items in the
measurement resulted in better construct validity of the instrument and supported the
credibility of the research results.

3.11. Validity of the Instrument

Validity: The degree of accuracy in which the research instrument measures the
concepts it is designed to measure. Validating the instruments is very important because it
guarantees that the data obtained reflects the constructs being measured. For quantitative
research, the instrument’s validity provides confidence in the results obtained and makes the
conclusions of the statistical analysis more valid (Hair et al., 2022).

3.11.1. Content Validity

The content validity was obtained from expert evaluation. The questionnaire was
pretested by a panel of academic experts in strategic management, airport operations,
engineering management, research methodology and statistics. Each item on the
questionnaires was assessed by our experts based on a number of criteria, such as:

3.11.2. Construct Validity

Construct validity was evaluated statistically by calculating the Pearson correlation
coefficient between each item of the questionnaires and the construct score. The items in the
questionnaire had significant positive correlations with their dimensions, suggesting that the

questionnaire items adequately represented the theoretical constructs being measured.
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The results of the construct validity in Chapter Four showed that all the correlations
were statistically significant at 0.05 level, thus the questionnaire had acceptable construct
validity.

Reliability is the consistency and stability of a research instrument in measuring a
specific construct. Measurement error is minimized by using a reliable instrument, which
when used under similar conditions, yields consistent results (Hair et al., 2022).

Internal consistency of the questionnaire was assessed through the application of the
Cronbach's Alpha coefficient that is the most commonly used reliability index for quantitative
research using Likert-type questionnaires.

Cronbach's Alpha values can range from 0 to 1, with a value > 0.70 being considered
acceptable, > 0.80 good and > 0.90 excellent internal consistency.

After collecting the data, Cronbach's alpha coefficients on each of the dimensions of
Strategic Asset Management, each of the dimensions of Operational Performance, and the
total questionnaire were computed based on the results from the 320 respondents.

The values obtained in Chapter Four showed that all the measurement scales were
above the minimum value of 0.70 and were found to be appropriate for hypothesis testing and
further statistical analysis.

The reliability of the data found in this research was high, which made it possible to
be certain that the data obtained was obtained accurately and there was no random error
found in the measurement process.

3.12. Ethical Considerations

All ethical principles were adhered to in the design, execution, analysis and reporting

of the research and the rights of all parties were respected and protected in accordance with

accepted standards of scientific research.
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Participants in the study were briefed on purpose of the study and its objectives and
assured that their participation was voluntary before any data was collected. Participants were
also told they could refuse to participate at any time, or withdraw from the study, without
repercussions.

No respondents were asked for their names, employee identification numbers or other
personally identifying information in order to keep the information confidential. The
questionnaires were anonymous and the resulting data only analyzed for academic research.

The researcher has made all the information gathered confidential during the research
process. The questionnaires and electronic data collections were securely stored and only the
researcher had access to them.

Moreover, this study did not involve any sort of deception, coercion or pressure in the
process of data collection. Enough information was given to respondents so that they were
able to decide if they wanted to take part in the research thus ensuring informed consent.

The research was done in accordance with accepted ethical guidelines for academic
research and followed institutional research ethics requirements.

3.13. Data Analysis Techniques

After data collection, each questionnaire was scrutinized for any missing items,
missing information and errors in data entry. Those questionnaires that were not valid were
discarded and the valid questionnaires were coded and entered into a Statistical Package for
the Social Sciences (SPSS) version 29 for statistical analysis.

The data analysis process involved a series of steps to meet the goals of the research

and to test the hypotheses formulated.
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Descriptive Statistics
Descriptive statistics were used to present the demographic characteristics of the
respondents and the distribution of responses for each item of the questionnaires.
The descriptive statistical techniques used are:
e Frequencies
e Percentages
e Means
e Standard Deviations
e Ranking of statements
These figures gave a general overview of the Strategic Asset Management practices
and operational performance perceptions from the respondents.
3.14. Reliability Analysis
To establish internal consistency of the measurement scales, Cronbach's Alpha
coefficient was computed.
Validity Analysis
Construct validity was assessed by computing Pearson correlation coefficients to
determine the relationships between each item on the questionnaires and the dimensions to
which they belong.
Correlation Analysis
The Pearson correlation analysis (PCA) method was used for the analysis of
relationships between Strategic Asset Management (SAM) practices and operational

performance.
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Multiple Linear Regression Analysis

Multiple Linear Regression Analysis was used to investigate the effects of the five
Strategic Asset Management dimensions on operational performance and the relative
contribution of each of the independent variables.

Analysis of Variance (ANOVA)

The overall significance of the regression model and whether or not the independent
variables accounted for a significant proportion of variance in operational performance was
evaluated using ANOVA.

The ratio of the coefficient of determination (R?).

A coefficient of determination (R?) was computed to find the percentage of variance
explained by Strategic Asset Management.

Regression Coefficients

Standardized Beta coefficients and t-values were determined for the significance and
relative importance of each independent variable.

The significance level of 0.05 was used to interpret all statistical tests. The hypothesis
having a probability value less than 0.05 was regarded statistically significant and the
hypothesis having a probability value more than 0.05 was considered statistically
insignificant.

3.15. Chapter Summary

This chapter provided the methodological approach that was used to study the effect
of Strategic Asset Management practices on the operational performance of the baggage
system at King Abdulaziz International Airport. The chapter explained the research
philosophy adopted, research design, research approach, research strategy, study population,

sampling technique, unit of analysis, data collection methods, research instrument, pilot
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study, validity and reliability procedures, ethical issues and statistical technique used for
analysing the collected data.

In this study, quantitative cross-sectional survey was used as the method of data
collection that allowed for the systematic and objective data collection of empirical data that
was reliable from 320 employees directly involved in the baggage handling operations. All
the procedures followed during the research process rendered the data collected valid, reliable
and credible, thus giving sufficient methodological support to test the proposed hypotheses.

The results of the data collected are presented and analyzed statistically in the next
chapter, which contains the respondents' demographic characteristics, descriptive statistics,
reliability and validity analysis, analysis of the hypotheses and interpretation of the empirical

results.
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CHAPTER FOUR

4. DATA ANALYSIS AND RESULTS

Introduction

This chapter provides the statistical analysis and empirical results of the study based
on the data gathered using the questionnaire administered to the employees who are engaged
in the baggage handling process at the King Abdulaziz International Airport (KAIA), Jeddah,
Saudi Arabia. The main objective of this chapter is to analyze the collected data and to
examine the operational performance of the baggage handling systems (BHS) due to Strategic
Asset Management (SAM) practices.

The statistical analysis was carried out with the help of Statistical Package for the
Social Sciences (SPSS) Version 29. The questionnaires collected were carefully checked for
completeness, consistency, and correctness before the analysis was carried out. 100% of the
questionnaires were returned and all were suitable for statistical analysis so that all valid
responses were included in the study.

This chapter is introduced with a discussion of the demographic characteristics of the
respondents and the response rate. Following this, descriptive statistics are presented to
evaluate the respondents' attitudes about the implementation of Strategic Asset Management
practices and the performance of the baggage handling systems. Then reliability analysis is
carried out to assess the internal consistency of the measuring instrument. Last, the
relationships among the study variables and the test of the research hypotheses are examined
by conducting correlation analysis and multiple regression analysis.

The findings of this chapter answer the research questions and are developed into the

discussion, conclusions and recommendations of the subsequent chapters.
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4.1.Response Rate

The electronic questionnaire was conducted by the workers who work in the
operations of the baggage handling at King Abdulaziz International Airport. 44 questionnaires
were completed and 44 of them were valid for statistical analysis. All questionnaires
submitted were fully completed and with little missing information so that all responses were
used for the final analysis.

The sample size obtained was found to be satisfactory in exploration quantitative
analysis and could be used to carry out descriptive statistics, reliability analysis, correlation
analysis and multiple regression analysis to examine the relationship between the study

variables.

Table 1:Response Rate

Description Number
Questionnaires Received 44

Valid Questionnaires 44
Invalid Questionnaires 0

Final Sample Size 44
Response Rate 100%

Table 4.1 shows that 100% of completed questionnaires were suitable for statistical
analysis and valid. Not having to deal with incompleteness of questionnaires improved the
quality of the data gathered and thus boosted confidence in the subsequent statistical analysis.

The respondents were characterized in terms of their demographic characteristics to
give an overview of the study sample. The questionnaire collected information regarding
respondents' gender, age, educational qualification, years of professional experience, job

position, and department. The characteristics are described to identify if the sample is
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representative of employees who are engaged in baggage handling operations at King
Abdulaziz International Airport.

The frequency and percentage distributions of each demographic variable are
presented in the following sections, followed by an interpretation of the results.

4.2.Gender Distribution

Table 2:Gender Distribution

Gender Frequency Percentage (%)
Male 44 %100
Female 0 0
Total 44 100.0

Table 4.2 shows the gender distribution of the respondents involved in the study. The
outcomes show the ratio of the male and female staff members who work in baggage
handling at KATA. The distribution mirrors the makeup of the sample of workforce
represented and serves as a background for the subsequent statistical results.

Demographic characteristics of the respondents are presented below:

The demographic profile of the respondents in the study is presented in this section.
Demographic data consists of gender, age, education level, years of experience, job position,
department and level of participation in baggage handling systems. These characteristics are
useful to provide a general overview of the study sample and to determine the
appropriateness of the sample in representing the employees of King Abdulaziz International
Airport working in the baggage handling operation.

4.3.Gender Distribution
Table 3:Gender Distribution

Gender Frequency Percentage (%)

Male 44 100.0
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Female 0 0.0

Total 44 100.0
The results showed that the study subjects comprised of all male employees (100%). This is a
reflection of the composition of the workforce in the baggage handling at King Abdulaziz
International Airport, which is mainly male dominated in technical, maintenance and
operational roles. The study results are based on the perceptions of employees involved

directly in the Baggage Handling Operations (BHO) at airports.

4.4.Age Distribution
Table 4:Age Distribution
Age Group Frequency Percentage (%)

Less than 30 years 5 11.4

3040 years 23 523

41-50 years 14 31.8

Above 50 years 2 4.5

Total 44 100.0

Over half of the respondents were aged between 30 and 40 years (52.3%), with the 41- to 50-
year-old employees making up 31.8% of the total number of employees. There were 11.4%
of younger (under 30 years) and 4.5% above 50 years employees. The distribution shows that
the majority of respondents were in their active working life and had a good amount of

practical experience in baggage handling.

4.5.Educational Qualification
Table 5:Educational Qualification

Qualification Frequency Percentage (%)

Diploma 13 29.5
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Bachelor's Degree 27 61.4
Master's Degree 4 9.1
Total 44 100.0
Sixty-one-point 4 percent of the respondents had a bachelor’s degree, 29.5 percent
had a diploma and nine-point 1 percent had a master’s degree, according to the educational
profile. The results show that the majority of the interviewees had a proper education for their
technical and operational tasks with regards to baggage handling systems.

4.6.Years of Professional Experience

Table 6:Years of Experience

Years of Experience Frequency Percentage (%)
Less than 5 years 5 11.4

5-10 years 14 31.8

11-15 years 14 31.8

More than 15 years 11 25.0

Total 44 100.0

The results showed that the respondents had a considerable amount of professional
experience. About one-third (31.8%) had 5 to 10 years of experience and 31.8% had 11 to 15
years of experience. Moreover, nearly one fourth of the respondents (25.0%) reported over 15
years of professional experience, suggesting that most respondents were knowledgeable and
had enough hands-on experience to assess the Strategic Asset Management practices and

operational performance.
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4.7.Job Position

Table 7:Job Position

Position Frequency Percentage (%)
Service Management 15 34.1
Asset Management Staff 6 13.6
Control Room Operator 6 13.6
Maintenance Technician 5 11.4
Maintenance Shift Leader 5 11.4
Airport Staff 4 9.1

(Customer/Stakeholder)

IT Team 2 4.5
Operations Shift Leader 1 2.3
Total 44 100.0

The respondents were a diverse group of operational and managerial roles related to baggage
handling systems. The largest groups were Service Management (34.1%) and Asset

Management Staff (13.6%) and Control Room Operators (13.6%). A variety of job positions
provide additional operational perspectives which make data collection more comprehensive.

4.8.Department Distribution

Table 8:Department Distribution

Department Frequency Percentage (%)
Maintenance 12 27.3
Service Management 11 25.0
BHS Operations 11 25.0
Asset Management 6 13.6
IT 3 6.8
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Airport Operations 1 23
(Customer/Stakeholder)

Total 44 100.0
The respondents were spread in various departments directly involved in baggage handling
operation. The largest representation was from the Maintenance Department (27.3%) with a
quarter (25.0%) from Service Management and BHS Operations. The balanced departmental
representation ensures that the results are accurate by including perspectives from staff
handling various parts of the baggage handling system.

4.9.Level of Involvement with Baggage Handling Systems

Table 9:Level of Involvement

Level of Involvement Frequency Percentage (%)
Directly Involved 20 45.5
Management Role 14 31.8
Supervisory Role 10 22.7

Total 44 100.0

The findings showed that almost half of the respondents (45.5%) were directly engaged in the
baggage handling activities, 31.8% were in management and 22.7% were in supervisory
positions. This distribution shows that the study reached perceptions of employees at various
levels within the organization and thus helped to develop a comprehensive evaluation of the
Strategic Asset Management practices and its impact on the operational performance.
Correlation Analysis The direction and strength of the relationships between the five
dimensions of Strategic Asset Management and the operational performance of the baggage
handling system were tested using Pearson's correlation coefficient. The four dimensions of
Operational Efficiency, System Reliability, Reduction in Operational Delays and Passenger

Service Quality were used to calculate the operational performance score. The value of
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Pearson’s correlation coefficient ranges from —1 to +1. A positive value means that as one
variable increases, the other variable increases; a negative value means that as one variable
increases, the other variable decreases. The level of statistical significance was 0.05. The
following strength of correlations was used to interpret the strength: Correlation Coefficient

Interpretation 0.00-0.19 Very weak 0.20-0.39 Weak 0.40-0.59 Moderate 0.60—0.79.

The correlation matrix indicated that all the 5 Strategic Asset Management
dimensions had positive and statistically significant relations with the operation performance
of the baggage handling system. The correlation values ranged from 0.639 to 0.744, which
shows that there is a strong positive correlation. Preventive Maintenance had the highest
correlation with operational performance (r = 0.744; p < 0.001). A positive relationship was
found between the use of preventive maintenance practices and operational efficiency, system
reliability, delays and passenger service quality. The second strongest correlation was with
Resource Allocation (r = 0.689, p < 0.001). The result shows that financial resources, skilled
manpower, training and spares availability were significantly correlated with the performance
of the baggage handling system. Also, Asset Lifecycle Planning was found to be positively
and significantly correlated with operational performance (r = 0.671 and p < 0.001). It means
that the systematic management of assets over their life cycles, from replacement planning to

risk reduction, have helped to improve baggage handling performance.

A positive correlation was observed between Predictive Maintenance and operational
performance with a value of r = 0.655 and p<0.001. Thus, higher levels of baggage handling
efficiency and reliability were linked to the application of condition monitoring, data
analytics and early fault detection. Digital Monitoring Systems showed a positive correlation

with operational performance (r = 0.639, p < 0.001). This means that real-time monitoring,
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automated alerts and digital information for decision-making positively affected the
performance of the system.
The results of the correlation provide preliminary evidence supportive of all the research
hypotheses proposed. However, it is not possible to conclude from the correlation the unique
contribution of each dimension when the other dimensions are statistically controlled.
Multiple regression analysis was hence performed. Multiple Linear Regression Analysis.

To assess the combined and individual effects of the five Strategic Asset
Management dimensions on the operational performance of the BHS, multiple linear
regression analysis was carried out.

The regression model consisted of:

Independent Variables

1. Preventive Maintenance
2. Predictive Maintenance
3. Asset Lifecycle Planning
4. Digital Monitoring Systems

5. Resource Allocation
Dependent Variable
Used to measure Operational Performance:

* Operational Efficiency

* System Reliability Shorter operational delays are achieved.
Operational delays are reduced. « Passenger Service Quality The following regression
equation was tried:
Where:

e OP = Operational Performance

e PM = Preventive Maintenance
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e PdM = Predictive Maintenance
e ALP = Asset Lifecycle Planning
o DMS = Digital Monitoring Systems
e RA = Resource Allocation
e Po= Constant
e Pi—Ps = Regression coefficients
e &= Error term
Regression Model Summary
Multiple Regression Model Summary
Model R R Square Adjusted R Square Standard Error of the Estimate
1 0.847 0.718 0.680 0.243

Preventive Maintenance, Predictive Maintenance, Asset Lifecycle Planning, Digital
Monitoring Systems and Resource Allocation.

Dependent Variable

e Operational Performance.

The multiple correlation coefficient was R = 0.847, which meant there was very
strong overall relationship between the Strategic Asset Management practices and
performance of the business.

The coefficient of determination was R? = 0.718. This indicates that the five Strategic
Asset Management dimensions in the model accounted for around 71.8% of the variance in
operational performance.

The rest of the variation (28.2%) could be due to various other factors which have not
been detailed in this study, including equipment age, baggage volume, airport congestion,
employee workload, system design, airline coordination, operating procedures, external

disruption and other technical or managerial conditions.
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The adjusted coefficient of determination was Adjusted R* = 0.680. Once the number
of predictors and sample size are considered, the model accounted for about 68.0% of the
variance in operational performance. This is a significant amount of explanation for an
organizational study.

To see if the regression model was significant as a whole, ANOVA was used.

ANOVA Results for the Multiple Regression Model

Source Sum of Squares df Mean Square F Sig.
Regression 5.693 5 1.139 19.317 <0.001
Residual 2.239 38 0.059

Total 7.932 43

Because the significance value was lower than 0.05, the null hypothesis that the regression
model had no explanatory effect was rejected.

The findings demonstrate that Preventive Maintenance, Predictive Maintenance, Asset
Lifecycle Planning, Digital Monitoring Systems, and Resource Allocation, when considered
collectively, significantly predicted the operational performance of baggage handling
systems. Therefore, the main alternative hypothesis stating that Strategic Asset Management
practices significantly influence operational performance was supported.

4.10. Multiple Regression Coefficients

4.10.1. Regression Coefficients for the Effect of Strategic Asset Management

Practices on Operational Performance

Predictor Unstandardized Standard Standardized t Sig.  Decision
B Error Beta
Constant 0.832 0.367 — 2270 0.029 —
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Preventive 0.292 0.104 0.358 2.810 0.008 Significant

Maintenance

Predictive 0.144 0.083 0.207 1.742 0.090 Not
Maintenance significant
Asset 0.079 0.105 0.098 0.752 0.457 Not
Lifecycle significant
Planning

Digital 0.156 0.101 0.184 1.547 0.130 Not
Monitoring significant
Systems

Resource 0.137 0.090 0.191 1.516 0.138 Not
Allocation significant

The unstandardized coefficients were positive for all five dimensions. Therefore,
improvement in each Strategic Asset Management practice was associated with an expected
improvement in operational performance, when the other variables were held constant.
However, only Preventive Maintenance made a statistically significant unique contribution to
operational performance in the combined regression model.

4.10.2. Preventive Maintenance

The result indicates that a one-unit increase in Preventive Maintenance was associated with
an estimated 0.292-unit increase in operational performance, after controlling for the other

Strategic Asset Management dimensions.

The standardized coefficient of f = 0.358 shows that Preventive Maintenance had the
strongest unique effect among all predictors. Because the significance value was below 0.05,

the effect was statistically significant.
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This finding indicates that routine inspection, scheduled maintenance, proper maintenance
planning, and the documentation of maintenance activities directly contributed to improved
BHS efficiency, reliability, delay reduction, and service quality.

4.10.3. Predictive Maintenance

The direction of the effect was positive, suggesting that better Predictive Maintenance
was associated with better operational performance. However, the significance value of 0.090
was greater than the selected significance level of 0.05.

Therefore, Predictive Maintenance did not make a statistically significant independent
contribution when the effects of Preventive Maintenance, Lifecycle Planning, Digital
Monitoring, and Resource Allocation were simultaneously controlled.

This does not mean that Predictive Maintenance was unrelated to operational performance. It
had a strong and statistically significant bivariate correlation of r = 0.655. Its nonsignificant
multiple-regression coefficient indicates that part of its explanatory contribution overlapped
with the other Strategic Asset Management practices.

4.10.4. Asset Lifecycle Planning

Although Asset Lifecycle Planning had a strong correlation with operational performance, it
did not independently predict performance after the other Strategic Asset Management

dimensions were included in the regression model.

The relatively small, standardized Beta coefficient of 0.098 indicates that its unique statistical
contribution was smaller than those of the other predictors. Its effect may occur indirectly
through improved maintenance decisions, resource planning, equipment modernization, and

risk reduction.
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4.10.5. Digital Monitoring Systems

The result indicates that greater implementation of real-time monitoring and
automated fault-alert systems was positively associated with operational performance.
Nevertheless, the effect was not statistically significant at the 0.05 level after controlling for
the other variables.

Digital Monitoring Systems were closely linked with Predictive Maintenance and
Asset Lifecycle Planning. Therefore, the shared variance between these practices may have
reduced the independent statistical effect of Digital Monitoring Systems in the combined
model.

4.10.6. Resource Allocation

The positive coefficient suggests that providing adequate funding, technical employees,
training, and spare parts contributed to improved operational performance. However,
Resource Allocation did not have a statistically significant unique effect when all five

predictors were entered together.

Resource Allocation nevertheless had a strong bivariate correlation with operational
performance of r = 0.689, indicating that it remained operationally important. Its influence
may be partly transmitted through maintenance, technology implementation, and lifecycle-

management activities.

4.11. Interpretation of the Combined Regression Results

The multiple regression results require distinction between two forms of statistical

evidence:

Bivariate effect: The relationship between one Strategic Asset Management dimension and

operational performance without controlling for the other dimensions.
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Unique multivariate effect: The contribution of each dimension after controlling statistically

for all other Strategic Asset Management dimensions.

All five dimensions had significant positive bivariate relationships with operational
performance. However, in the combined model, only Preventive Maintenance had a

statistically significant unique coefficient.

This result may be explained by the fact that the Strategic Asset Management
dimensions were interrelated. For example, Predictive Maintenance depends on Digital
Monitoring Systems, Lifecycle Planning influences maintenance and replacement decisions,
and Resource Allocation supports the implementation of all maintenance and monitoring

activities.

Consequently, the dimensions shared some explanatory variance. The lack of
individual significance for four predictors should not be interpreted as evidence that they
have no organizational importance. Instead, it indicates that their independent effects were

more difficult to separate statistically within a relatively small sample of 44 respondents.

The overall regression model remained highly significant and explained a substantial
proportion of the variance in operational performance.
4.12. Simple Regression Analysis for the Study Sub-Hypotheses
Because each sub-hypothesis examined the effect of one specific Strategic Asset
Management dimension on operational performance, separate simple linear regression
analyses were conducted. These analyses assessed the total individual effect of each

dimension without controlling for overlap with the other dimensions.
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4.12.1. Effect of Preventive Maintenance on Operational Performance

The first sub-hypothesis was:

HO01: Preventive Maintenance practices have no statistically significant impact on the

operational performance of baggage handling systems.

H11: Preventive Maintenance practices have a statistically significant impact on the

operational performance of baggage handling systems.

Table 10:Simple Regression Results for Preventive Maintenance

R R Square B Standardized Beta t Sig.

0.744 0.554 0.607 0.744 7.221 <0.001

Preventive Maintenance explained approximately 55.4% of the variation in

operational performance when examined separately.

Therefore, the null hypothesis HO1 was rejected, and the alternative hypothesis was

supported.

The result confirms that effective implementation of scheduled maintenance, planned
maintenance activities, and proper maintenance documentation significantly improves

baggage handling performance.

4.12.2. Effect of Predictive Maintenance on Operational Performance

The second sub-hypothesis was:

HO02: Predictive Maintenance practices have no statistically significant impact on operational

performance.
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H12: Predictive Maintenance practices have a statistically significant impact on operational

Table 11:Simple Regression Results for Predictive Maintenance

R R Square B Standardized Beta t Sig.

0.655 0.429 0.455 0.655 5.618 <0.001

Predictive Maintenance explained approximately 42.9% of the variance in operational
performance. Accordingly, the null hypothesis H02 was rejected, and the alternative

hypothesis was supported.

This result indicates that fault prediction, condition monitoring, maintenance
analytics, and early problem identification contributed significantly to baggage handling

performance when Predictive Maintenance was assessed independently.

4.12.3. Effect of Asset Lifecycle Planning on Operational Performance

The third sub-hypothesis was:

HO03: Asset Lifecycle Planning has no statistically significant impact on operational

performance.

H13: Asset Lifecycle Planning has a statistically significant impact on operational

performance.

1. Table 4.30 Simple Regression Results for Asset Lifecycle Planning

R R Square B Standardized Beta t Sig.

0.671 0.451 0.541 0.671 5.869 <0.001
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Asset Lifecycle Planning independently explained approximately 45.1% of the variation in

operational performance.

The regression coefficient was positive and statistically significant:

B =0.541, p =0.671, t = 5.869, p < 0.001

Therefore, the null hypothesis HO3 was rejected, while the alternative hypothesis was

supported.

The finding indicates that systematic replacement decisions, asset-performance evaluation,
long-term planning, and the management of obsolete components significantly enhanced th

long-term operational performance of baggage handling systems.

4.12.4. Effect of Digital Monitoring Systems on Operational Performance

The fourth sub-hypothesis was:

HO04: Digital Monitoring Systems have no statistically significant impact on operational

performance.

H14: Digital Monitoring Systems have a statistically significant impact on operational

performance.

Table 12:Simple Regression Results for Digital Monitoring Systems

R R Square B Standardized Beta t Sig.

0.639 0.408 0.541 0.639 5.377 <0.001

(v
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Digital Monitoring Systems explained approximately 40.8% of the variation in operational

performance.

Thus, the null hypothesis H04 was rejected, and the alternative hypothesis was supported.

The result demonstrates that real-time monitoring, automated problem detection, operational-
data availability, and fault-alert systems significantly improved the operational performance

of baggage handling systems.

4.12.5. Effect of Resource Allocation on Operational Performance

The fifth sub-hypothesis was:

HO0S5: Resource Allocation practices have no statistically significant impact on operational

performance.

H15: Resource Allocation practices have a statistically significant impact on operational

performance.
Table 13:Simple Regression Results for Resource Allocation
R R Square B Standardized Beta t Sig.
0.689 0475 0.492 0.689 6.168 <0.001

Resource Allocation explained approximately 47.5% of the variance in operational

performance when examined independently.

Therefore, the null hypothesis HOS was rejected, and the alternative hypothesis was

supported.
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The finding confirms that the availability of financial resources, skilled technical personnel,

employee training, spare parts, and priority-based allocation significantly contributed to

better baggage handling performance.

Hypothesis

Main HO: Strategic Asset
Management practices
have no significant impact
on operational

performance.

HO1: Preventive
Maintenance has no
significant impact on
operational performance.
HO2: Predictive
Maintenance has no
significant impact on
operational performance.
HO03: Asset Lifecycle

Planning has no significant

Table 14:Summary of the Research Hypothesis Results

Statistical Result Decision on Null

Hypothesis

R?2=0.718; F = Rejected
19.317; p < 0.001

B=0.744; t= Rejected
7.221; p <0.001

B=0.655;t= Rejected
5.618; p<0.001

B=0.671;t= Rejected

5.869; p <0.001

Conclusion

Strategic Asset
Management
practices
collectively have
a significant
impact on
operational
performance.
Preventive
Maintenance has
a significant
positive impact.
Predictive
Maintenance has
a significant
positive impact.
Asset Lifecycle

Planning has a
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impact on operational significant

performance. positive impact.
HO04: Digital Monitoring B=0.639;t= Rejected Digital
Systems have no 5.377; p<0.001 Monitoring
significant impact on Systems have a
operational performance. significant

positive impact.

HO5: Resource Allocation = 0.689; t= Rejected Resource

has no significant impact  6.168; p <0.001 Allocation has a
on operational significant
performance. positive impact.

The separate regression analyses (the results of which are presented in Table 4.33)
showed that all five null sub-hypotheses were rejected. When analyses separately, each
Strategic Asset Management dimension was found to have a statistically significant positive
influence on operational performance.

The model with more than one regression was statistically significant as well. But
when all predictors were entered at the same time, there was only one unique effect in
preventive maintenance. This discovery emphasizes the importance of Preventive
Maintenance as the sole independent predictor and reinforces the notion that the entire
Strategic Asset Management set of practices is responsible for a significant share of
operational performance.

The research hypotheses are related to the five Strategic Asset Management
dimensions identified in the research framework and methodology.

Main hypothesis.
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The primary null hypothesis was that there was no significant effect of Strategic Asset
Management practices on operational performance of baggage handling system. The
regression analysis showed that both the model as a whole and the relationship between the
independent variables were statistically significant, and the model accounted for a significant
amount of the variability in operational performance. Thus, the first null hypothesis was
rejected.

This finding validates the effectiveness of implementing the 5 PM practices —
Preventive Maintenance, Predictive Maintenance, Asset Lifecycle Planning, Digital
Monitoring Systems and Resource Allocation — in creating better baggage handling
performance. It also validates the theoretical premise that airport infrastructure performance
is influenced by coordinated capabilities of asset-management.

Preventive Maintenance Hypothesis

The first sub-null hypothesis was that there is no significant difference in the
operational performance between Preventive Maintenance and the control group. The simple
regression yielded highly significant, positive and strong effect. Preventive Maintenance
independently explained 55.4% of the variation in operational performance. Thus, the null
hypothesis was rejected.

The outcome demonstrates a positive relationship that planned maintenance activities
will decrease failures, increase system availability, and aid with service continuation.
Preventive Maintenance was also the only predictor that was significant in the multiple
regression model, thus remaining as the strongest unique predictor of operational
performance.

The Predictive Maintenance Hypothesis is discussed. The Predictive Maintenance

Hypothesis is presented.
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The second sub-null hypothesis was that there was no significant difference between
the operational performance of the Predictive Maintenance and the baseline approach. Simple
regression analysis indicated a high and positive effect and Predictive Maintenance accounted
for 42.9% of the variance in operational performance. The results of the independent analysis
of Predictive Maintenance rejected the null hypothesis.

However, the unique coefficient of Predictive Maintenance was not significant in the
combined regression model. This indicates that its overall relationship with performance was
significant, but part of this effect was shared with Digital Monitoring, Preventive
Maintenance, Lifecycle Planning and Resource Allocation.

The correct interpretation, then, is that Predictive Maintenance had an impact on
operational performance but could not be definitively distinguished from the effects of the
other asset management practices.

Asset Lifecycle Planning Hypothesis.

The third sub-null hypothesis was that there was no significant difference between
Asset Lifecycle Planning and operational performance. The separate analysis of regression
showed a significant positive effect, and Lifecycle Planning accounted for 45.1% of the
variation in operational performance. Hence, the null hypothesis was rejected.

The result verifies that systematic replacements decisions, long-term planning, asset-
condition assessment and obsolescence management have a positive effect on the
performance of the baggage-handling system. In the combined model, its unique effect was
not significant due to its close association with decisions made regarding maintenance,
monitoring and resources.

The Digital Monitoring Systems Hypothesis.

The fourth sub-null hypothesis was that Digital Monitoring Systems did not affect the

operational performance significantly. The simple regression analysis revealed that there was
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significant positive relationship, and Digital Monitoring accounted for 40.8% of the variation
in operational performance. So, the null hypothesis was rejected.

The outcome is in line with the findings of the earlier research on real-time
monitoring, Internet of Things (IoT) systems and digital airport technologies. Digital
Monitoring enhances fault identification, situation awareness, and response time. Its unique
effect did not show up in the combined model though, since the benefits of Digital
Monitoring most likely also occurred via the role of Predictive Maintenance, quicker fault
response, and improved decision-making.

Resource Allocation Hypothesis.

The fifth sub-null hypothesis was that there would be no significant differences in
operational performance when comparing Resource Allocation to the other sub-null
hypothesis. Results of simple regression analysis showed that there was a significant positive
effect. Resource Allocation accounted for 47.5% of the variation in performance. Thus, the
null hypothesis was rejected.

The discovery is that the critical elements of operating performance are financial
resources, skilled staff, technical training, and spare parts. In the combined model, resources
did not show up as a significant unique effect, as these resources are primarily used to
support other practices like maintenance, monitoring, and lifecycle planning.

Comparison with Previous Studies

The current study identified that the operational performance was the most positively
related variable and the only one that stayed statistically significant in the combined
regression model—Preventive Maintenance. This result aligns with the previous studies on
baggage handling and asset management that focused on the significance of maintainability,

maintenance manpower, equipment reliability and scheduled maintenance. This is an added
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piece of evidence indicating that traditional preventive maintenance is still at the heart of the
most sophisticated airport systems.

The study has also revealed that Predictive Maintenance has proven to have a positive
impact on operational performance when used alone. The outcome of this study is consistent
with earlier research in the field of predictive maintenance for baggage conveyors, which
have shown the significance of condition monitoring and early failure detection. It is
important to note, however, that the current study also revealed that Predictive Maintenance
does not necessarily have a clearly distinct impact if other practices are also taken into
account. This implies predictive technologies have to be considered as part of a system for
asset management and not as a standalone technology.

There was a strong relationship between Asset Lifecycle Planning and operational
performance and long-term risk reduction. This was in line with ISO 55000 and ISO 55001
that focus on lifecycle value, lifecycle performance, lifecycle risk, lifecycle data and
organizational objectives. The current study thus endorsed the principles of international
asset-management in the context of handling of luggage at King Abdulaziz International
Airport.

In simple regression analysis, Digital Monitoring Systems was significant and had a
positive effect. This was consistent with the previous research conducted in real-time baggage
monitoring, Internet-of-Things applications and dynamic baggage routing. The current
research did find that real-time information and automated alerts do help to improve
response, efficiency and delay.

When considered individually, Resource Allocation also proved to be a significant
factor in operational performance. This finding was congruent with the previous maintenance

frameworks that highlighted the critical role of maintenance personnel, organizational
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resources, spare parts and technology investments. There was evidence that
maintenance/monitoring strategies need enough human and financial resources.

Passenger Service Quality was the best rated operational-performance dimension. The
result confirmed smart-airport studies that the technology and efficiency of the airport have
impact on the level of satisfaction and service experience of passengers. For the current study,
there was additional evidence that asset-management practices have an indirect impact on the
passengers because of baggage delivery, reliability and waiting time.

The lowest performance rating was given to System Reliability; respondents did not
agree that equipment failures occurred very rarely. This result is consistent with the results of
the previous studies that were conducted on predictive maintenance and real-time monitoring
to achieve reduction in system failures and system downtime. This also means more
investment in failure prevention and renewal of assets is still required.

4.12.6. Theoretical Implications

The results are very supportive of the ISO 55000 asset-management framework.
Combined effects of Strategic Asset Management practices show that the value of the
organization is shaped by the coordinated maintenance, lifecycle planning, digital
information, resource allocation and risk management. These high scores in the areas of
Preventive Maintenance, Digital Monitoring and Lifecycle Planning illustrate how these
practices are helping to achieve operational value.

Results also validate the Resource Based View. In-house resources like well-trained
technical crew, maintenance procedures, monitoring systems, asset data, spare parts
management and inter-departmental coordination were crucial to the airport's operational
efficiency. Reliable performance can't be achieved by just putting physical equipment in front
of the audience. Must be backed with organizational knowledge, competence and

management skills.
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4.12.7. Managerial and Practical Implications

The results suggest that the use of Preventive Maintenance should remain a top
priority for airport managers as it was the most unique predictor of the results. Equipment
criticality, operational risk and failure history should be used in maintenance schedules. Other
maintenance interventions to be documented and synchronized with operational
interventions.

Long-term replacement plans, condition assessments, cost analysis and obsolescence
management should be the formal cornerstones of Asset Lifecycle Planning. Operational
implications should be used to identify and prioritize critical BHS components.

Resource Allocation needs to pay special attention to technical training and
availability of spare parts. Staff must be constantly developed in automation, digital
monitoring, predictive analysis, root-cause analysis and reliability management. The
criticality of equipment and procurement lead time should be considered when planning spare
parts.

Integrated performance indicators like equipment availability, equipment failure
frequency, mean time between equipment failure, mean time to repair, maintenance
completion rate, baggage processing time, baggage waiting time and passenger complaints
should be used by managers too. These indicators can be used to assess the effectiveness of
Strategic Asset Management over time.

4.13. Interpretation in the context of the King Abdulaziz International Airport

The results are of specific significance for King Abdulaziz International Airport as it
has a high and fluctuating passenger traffic, especially in the months of Hajj and Umrah.
Baggage handling systems are under significant stress during busy times, and a simple

breakdown can lead to a build-up of bags, delay of passengers and disruption to operations.
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This is positive for high scores given to Preventive Maintenance, Digital Monitoring
and Operational Performance. The lower System Reliability score, however, suggests that
there is still room for improvement. The airport needs to concentrate on recovering
equipment rapidly from failure, but also in minimizing the risk of failure by predictive
analysis, renewal and reliability-centered maintenance.

In this context Strategic Asset Management is particularly relevant, as it enables the
Airport to optimize performance, costs, risks and services. The airport can ensure
uninterrupted services during peak demand and meet the needs of the country in terms of
aviation, tourism, logistics, and passenger experience through effective asset management.

The limitations of the study:

The limitations of the study should be taken into account when interpreting the
findings. Only 44 respondents were included in the sample, reducing the power and
generalizability of the results. Participants had relevant professional positions, but the sample
may not be representative of all employees involved in baggage handling operations.

The responses were gathered from all male respondents — no representation was taken
of the views of female employees. The study also was based on self-perception and not
operational data. Practices and performance may have been rated positively due to
professional familiarity or organizational loyalty of the respondents.

This cross-sectional design included a snapshot of the perceptions of respondents and
did not allow for comparison of perceptions at the time of peak and non-peak operating
periods. The study was carried out at one airport, so the results cannot be generalized to other
airports.

Close interdependence between the Strategic Asset Management dimensions had an

impact on the regression analysis too. While all dimensions had important single
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relationships with operational performance, their interdependence made it difficult to
distinguish between the individual contributions of the dimensions in the combined model.

Chapter Summary

In this chapter, the empirical results on the practices of Strategic Asset Management
and the operational performance of the baggage handling system in King Abdulaziz
International Airport have been discussed and interpreted. The findings showed that
Preventive Maintenance, Predictive Maintenance, Asset Lifecycle Planning, Digital
Monitoring Systems and Resource Allocation were at high or very high levels.

Operational Efficiency, Reduction in Operational Delays and Passenger Service
Quality were rated at a very high level and System Reliability was rated at a high level. The
lower System Reliability score was mainly associated with the continuing occurrence of
equipment failures.

The relationships of all Strategic Asset Management dimensions were positive and
statistically significant with operational performance. The five practices as a whole accounted
for 71.8% of the variance in operational performance. Preventive Maintenance was the
greatest predictor and was the only variable that had an independent significant effect in the
combined regression model.

The results confirmed the existing studies on preventive and predictive maintenance,
real time baggage monitoring, lifecycle planning, smart airport technology and resource
management. They also backed the ISO 55000 framework as well as the Resource-Based
View.

The chapter ends that the performance of baggage handling is reliant on an integrated
combination of maintenance, technology, lifecycle planning, organization of resources,
information and governance. The most immediate contribution to performance was from

Preventive Maintenance, while the other Strategic Asset Management practices offered
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complementary capabilities that delivered benefits in the longer term for efficiency,
reliability, delay reduction and passenger service quality.

This chapter presented the statistical analysis of the data obtained from 44 valid
respondents involved in baggage handling operations at King Abdulaziz International
Airport.

The reliability analysis demonstrated that the overall questionnaire had excellent
internal consistency, with an overall Cronbach’s Alpha coefficient of 0.964. The operational-
performance scale also achieved excellent reliability, with an Alpha coefficient of 0.913.

The descriptive results showed high or very high evaluations across all Strategic Asset
Management and operational-performance dimensions. Preventive Maintenance was the
highest-rated principal asset-management dimension, while Passenger Service Quality was
the highest-rated operational-performance dimension. System Reliability recorded the lowest
means, mainly because respondents did not fully agree that equipment failures were rare.

Pearson’s correlation results showed that all five Strategic Asset Management
dimensions had strong, positive, and statistically significant relationships with operational
performance. Preventive Maintenance had the strongest correlation, followed by Resource
Allocation, Asset Lifecycle Planning, Predictive Maintenance, and Digital Monitoring
Systems.

The multiple regression model was statistically significant and explained 71.8% of
the variance in operational performance. When all five predictors were examined together,
Preventive Maintenance was the only variable that made a statistically significant unique
contribution. Nevertheless, all five dimensions had significant positive effects when assessed
separately.

Accordingly, the main null hypothesis and all five sub-null hypotheses were rejected.

The findings provide empirical support for the conclusion that Strategic Asset Management
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practices contribute substantially to improving the efficiency, reliability, timeliness, and
passenger-service quality of baggage handling systems at King Abdulaziz International

Airport.
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CHAPTER FIVE

S. DISCUSSION OF FINDINGS

Introduction

The results obtained from Chapter Four, which explore the effect of Strategic Asset
Management practices on the operational performance of BHS at King Abdulaziz
International Airport in Jeddah, are discussed and interpreted in this chapter.

Five key Strategic Asset Management practices were studied: Preventive
Maintenance, Predictive Maintenance, Asset Lifecycle Planning, Digital Monitoring Systems,
and Resource Allocation. Operational performance was measured by the following indicators:
Operational Efficiency, System Reliability, Reduction in Operational Delays and Passenger
Service Quality.

5.1.Discussion of the Demographic Characteristics

The demographic results revealed that all the respondents were male. This finding
could be due to the nature of the occupations related to the handling of bags, maintenance,
control room, engineering, and technical support at the airport. Typical duties include
working directly with mechanical and electrical devices, irregular work hours,
troubleshooting and maintenance tasks. The study, however, did not reflect the views of
female employees who may be involved in any of the following areas: Airport Planning,
Quality Management, Technology, Passenger Services, or Administrative Functions. Thus,
the findings should be viewed primarily as the views of male staff members that were directly
engaged in baggage handling activities.

The age distribution showed that the majority of the respondents were in the age
group of 30-50 years. The ages of the respondents ranged from 30 to 50 years but 52.3% of

them were aged between 30 and 40 years, 31.8% between 41 and 50 years. The small
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percentages of young (under 30 years) and older (over 50 years) respondents suggest that the
sample was concentrated in the middle of the career spectrum.

The results of the professional experiences further confirmed the appropriateness of
the respondents. The majority of the respondents had five or more years of professional
experience, and a significant percentage had over a decade of experience. This was especially
relevant as those who had a long association with the baggage handling operations were more
likely to be able to assess maintenance schedules, equipment failures, operational disruptions,
asset replacement requirements and the effectiveness of monitoring systems. Their answers
thus gave them informed practical appraisal of Strategic Asset Management practices.

The picture of education revealed that the majority of respondents had a bachelor's
degree, with a few possessing a diploma and master's degree as well. This blend of
educational qualifications was indicative evidence of the technical and managerial profile of
the study population. Bachelor's and master's degree holders were more likely to offer general
managerial or engineering/strategic input, while diploma holders were likely to provide more
practical technical experience. The diversity of education in this case thus enhanced the
quality of the data collected.

Additionally, respondents included those from Maintenance, Service Management,
Baggage Handling Operations, Asset Management, Information Technology, and Airport
Operations. This diversity of the departments was significant because Strategic Asset
Management requires coordination within a number of departments.

The results also indicate that there were a significant percentage of people who
worked directly in the baggage handling and a significant percentage who worked in
supervisory or managerial positions. This blend enabled the study to involve employees who
experienced the day-to-day function of the system and managers who participated in

planning, decision making, monitoring and allocation of resources. However, the number of
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respondents was still relatively small (44), and generalization of the findings should be
considered with care.

5.2.Preventive Maintenance:

Overall, Preventive Maintenance had a high rate of implementation (mean=4.38). It
had the highest rating out of the five Strategic Asset Management dimensions. This discovery
shows that respondents considered that preventive maintenance was one of the most mature
and successful practices of the baggage system.

The ranking of the highest rated statement was the preventive maintenance to
minimize equipment failures. This is based on the employees' first-hand knowledge of
scheduled inspection, cleaning, lubrication, testing, adjustment and wear replacement in their
daily operation. A small technical glitch in a complex system of baggage handling conveyors,
scanners, sensors and sorting units can cause a problem in a number of linked units.
Preventive maintenance thus minimizes the chances of minor failures escalating to major
operational failures.

The discovery is consistent with the results of previous studies and professional
reports that focus on the significance of maintainability and planned maintenance of airport
baggage systems. Past studies have demonstrated that maintenance planning, equipment
reliability, manpower needs, and lifecycle costs should all be taken into account when
planning for baggage handling infrastructure. This outcome is also aligned with the ISO
55000 asset-management vision, which highlights the need for proactive asset management,
optimizing performance, minimizing risk and creating value throughout the asset lifecycle.

The discovery also lends credence to the Resource-Based View in that effective
preventive-maintenance routines, skilled technicians, maintenance records, and operational
expertise are valuable internal resources. Having state-of-the-art equipment is not enough to

improve performance; the airport must be organized to keep and use the equipment well, too.
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Preventive Maintenance earned a very high overall score, but the highest item mean
within the dimension was the maintenance is well planned and executed according to
operational requirement. The result indicates a good level of preventive maintenance,
although there is potential to improve the scheduling, coordination with operations,
documentation quality and consistency in implementation between work shifts and technical
areas.

5.3.Predictive Maintenance:

Overall means for Predictive Maintenance was 4.20, representing high level of
implementation. The respondents were very positive in their responses about the potential of
predictive maintenance to prevent failure of equipment and minimize unplanned downtime.
These results showed that the workers understood the importance of condition data,
monitoring and analytical tools to detect deterioration of equipment prior to total failure.

The best predictive-maintenance statement in terms of early failure detection. This is
the core idea behind predictive maintenance, to detect when something is changing with
equipment and give maintenance teams a heads up to take action before it shuts down. As a
result, early detection is especially critical in systems for handling bags, as failures can
quickly lead to baggage accumulations, delays and disruption to processing passengers.

The results are consistent with those of previous studies investigating predictive
maintenance of airport baggage conveyors. This kind of research has shown that predictive
technologies can help to detect faults, minimize downtime, and aid in maintenance decision-
making. The findings align with the overall efforts of Industry 4.0, where predictive
maintenance has demonstrated its potential in enhancing productivity, reliability, and
operational efficiency within complex environments of equipment.

The actual usage of predictive-maintenance technologies, however, had a lower

meaning than the statements made about the benefits of predictive maintenance. The gap
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indicates that there was a high level of understanding of the importance of predictive
maintenance, but that the technology needs to be further developed. However, sensor
coverage, data integration, historical failure records, analytical skills, and specialized
software may continue to pose problems for the airport.

This discovery suggests that predictive maintenance could be there, but it might be a
bit immature. To enhance this practice, the airport may want to include equipment-
conditioning data, maintenance history, failure patterns, and live monitoring. Staff must also
be trained to read condition-monitoring information and to distinguish between significant
deterioration of equipment and normal operational variation.

5.4.Asset Lifecycle Planning

Overall mean for Asset Lifecycle Planning was 4.21 (very high). The results showed
that the respondents felt the significance of handling baggage assets which include the
acquisition, installation, operation, maintenance, modification, and replacement at the end of
their service life.

The top-rated statement was related to the lifecycle planning having a positive impact
on long-term operational risks. This discovery reveals that people know that outmoded,
failing or not supported equipment can lead to increased failure rates, maintenance and spares
costs, and disruption in operations. When assets start to cause severe operational issues, the
airport can determine through effective lifecycle planning when it should be repaired,
upgraded, modernized, or replaced.

The outcome is a sound reinforcement of the principles of ISO 55000 and ISO 55001
for lifecycle management, organizational value, risk-based planning and informed decision-
making. The result is also in line with earlier research which has emphasized the total

ownership cost, not just the up-front cost of the BHE, of baggage handling systems.
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The statement about its general application got a lower mean than the statement about
its benefits. This indicates that the importance of lifecycle planning was well understood by
employees, but it may not be as well understood amongst the respondents if implemented
formally. Management or engineering decisions might also affect part of the lifecycle and not
be fully shared with operational staff.

Consequently, the results suggest that continuing to build integrated asset registers,
replacement plans, condition assessments, cost histories, risk classifications, and remaining
life estimates for the airport are warranted. A more formal lifecycle system would help ensure
that equipment replacements were not a reactive process but were proactive instead.

5.5.Digital Monitoring Systems

Overall mean score for Digital Monitoring Systems is 4.27, very high level of
implementation. A majority expressed strong agreement that real-time monitoring contributes
to the efficiency of baggage handling and that the automated alerts help to reduce the time
needed to address technical problems.

The results indicate that there is a significant impact of real time operational
information on the performance of the baggage handling. Electronic monitoring lets workers
know what the equipment is doing, pinpoint system bottlenecks, detect technical issues, and
address abnormal situations before they result in larger problems. An historical monitoring
data can also be used to guide maintenance planning and performance analysis.

This result agrees with previous studies on real-time baggage monitoring and Internet-
of-Things applications. The benefits of real-time data in baggage tracking, routing decisions,
equipment monitoring and operational responsiveness have been proven by previous
research. The results also align with the research into smart airports, which focus on digital

technologies to enhance operational efficiency and passenger services.
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Digital Monitoring Systems are assessed positively, both in relation to the theoretical
frameworks studied. In the context of ISO 55000, providing accurate information and making
decisions based on evidence are crucial to good asset management. The RBV has introduced
the concept of digital monitoring infrastructure as a strategic capability when it is fused with
the skills of the workforce, data integration, and good operational processes.

5.6.Discussion of Resource Allocation

The top-ranked statements related to skilled technical staff and matching resources
with asset criticality. This discovery suggests that the airport had trained staff and that
resources were generally allocated based on operating priority. Baggage Handling systems
have mechanical, electrical, digital, automation and software components which require
skilled employees.

The findings are consistent with previous research and the framework of asset
management which focuses on human, financial and technological resources. Maintenance
plans are impossible to carry out if there are not enough employees, tools, funding and spare
parts available. Likewise, sensors, software, data platforms, and employee skills need to be
invested in for predictive maintenance and digital monitoring.

The lowest mean in Resource Allocation was for training programs. This discovery
indicates that the development of the workforce may not have matched the technological
development. With the increasing automation and data-driven nature of baggage handling
systems, employees require ongoing training on predictive analytics, automation systems,
root cause analysis, digital monitoring, and reliability management.

5.7.Strategic Alignment and Asset Governance

Overall mean of Strategic Alignment and Asset Governance was 4.01, which is a high
level. There was a general consensus among the respondents that asset-management decisions

were made as per the operational objectives of the airport and backed by performance data.
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The highest rated statement showed that information related to the performance was
utilized for asset-management decisions. This discovery is the result of a trend towards
evidence-based management. Equipment condition, failure frequency, downtime, cost, and
operational risk should be taken into consideration as well as personal judgement when
making decisions about maintenance, asset replacement, or resource allocation.

The discovery aligns with the principles of ISO 55000, which call for consistency of
asset-management activities with the organization's goals. Also, it complements the Resource
Based View since good governance, coordination and decision-making are internal
organizational resources.

This dimension had the lowest meaning for the statement on systematic asset-risk
management. While the result was still high, the increase in neutral responses could suggest
there wasn't equal visibility of risk-management procedures to all employees. Risk registers
and decisions relating to capital replacement can be carried out at a high level but not
necessarily communicated to frontline staff.

The results also revealed positive feedback regarding the coordination between
operations, maintenance, I'T and asset management. This is especially critical because, as for
any baggage handling system, it relies on the cooperation of a number of technical and
managerial aspects. Coordinated efforts can be delayed when there is poor coordination,
which can lead to a delay in fault response, maintenance approval, system restoration, and
operational decisions.

5.8.Comparison with Previous Studies

Preventive Maintenance was found to be the single variable that was significantly
related to operational performance in the current study, and it was the strongest. This result is
consistent with the previous research on baggage handling and asset management, which

highlighted maintainability, maintenance manpower, equipment reliability and planned
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maintenance. The outcome provides further proof that traditional preventive maintenance
remains a key part of the airport's system in the era of technologically advanced airports.

The research also revealed that the operational performance improvement obtained
from the use of Predictive Maintenance was remarkable when it was used on its own. The
result is consistent with the other studies conducted on predictive maintenance of baggage
conveyors, which showed the significance of condition monitoring and early failure
detection. The current study also revealed, however, that there is no evident distinction
between the contribution of Predictive Maintenance if other practices are taken into
consideration at the same time. It means that predictive technologies should be considered a
component of a larger asset-management system instead of a standalone solution.

The relationship between Asset Lifecycle Planning and operational performance and
long-term risk reduction was strong. This was aligned with ISO 55000 and ISO 55001 that
focus on lifecycle values, performance, risk, data, and organizational goals. The present study
thus had a positive affirmation of the international principles of asset management in the
context of handling bags at KAIA.

In simple regression analysis, the Digital Monitoring Systems had a significant
positive effect. This outcome was consistent with the findings of previous studies related to
real-time baggage monitoring or loT applications and dynamic baggage routing. The findings
of the current study confirmed that the real-time information and automated alerts help to
improve response, efficiency and delay reduction.

When tested separately, Resource Allocation had a significant effect on operational
performance. This was in line with the previous frameworks which highlighted the critical
role of maintaining equipment, organization resources, spare parts and technology
investment. This study showed that human and financial resources are needed for the

maintenance and monitoring strategies.
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Passenger Service Quality was the top rated operational-performance dimension. The
result was consistent with the findings from the smart-airport studies, which revealed that the
satisfaction and service experience of the passengers are related to the technology and
operational efficiency at airports. The results of the current study were consistent with earlier
studies in that they provided evidence that asset-management practices influence passengers
through the baggage delivery, reliability and waiting time.

The lowest performance score was in System Reliability, as respondents were not
completely satisfied with the statement "Equipment failures are rare". The discovery
corroborates previous research that has concentrated on predictive maintenance and real-time
monitoring, as strategies to decrease system failures and downtime. It also shows that more
investment is still needed for failure prevention and asset renewal.

5.9.Implications of study

5.10. Theoretical Implications

The findings are a good endorsement of the ISO 55000 asset-management framework.
A high level of collective impact by Strategic Asset Management practices suggests that
organizational value is realized through coordinated maintenance, coordination of lifecycle
planning, use of digital information, coordination of resources and coordination of risk
management. High marks for Preventive Maintenance, Digital Monitoring and Lifecycle
Planning indicate that these practices help to achieve operational value.

The results also corroborate the Resource Based View. Internal factors like the
technical expertise of the staff, maintenance protocols, monitoring technologies, asset data,
spare parts systems, and departmental coordination were key aspects of the airport's
operational performance. Performance cannot be guaranteed by physical equipment. It needs

to be backed up by organization knowledge, technical ability and effective management.
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5.11. Managerial and Practical Implications:

The results show that airport managers need to keep emphasizing the importance of
Preventive Maintenance as it was the best unique predictor of performance. The maintenance
schedule should be determined by criticality, operational risk and failure history of
equipment. All maintenance activities to be performed should also be recorded and
coordinated with the operational requirements.

Long term replacement plans, condition assessments, cost analysis and obsolescence
management should be formalized to implement Asset Lifecycle Planning. The critical BHS
elements need to be identified and prioritized based on their operational implications.

Resource Allocation needs to be particularly directed towards technical training and
availability of spare parts. Ongoing training for employees is needed in automation, digital
monitoring, predictive analysis, root-cause analysis and reliability management. The
criticality of equipment and procurement lead time should be considered in spare parts
planning.

Integrated performance indicators like equipment availability, failure frequency, mean
time between failure, mean time to repair, maintenance completion rate, baggage processing
time, baggage waiting time and passenger complaints also should be used by the managers.
These indicators can be used to assess the effectiveness of Strategic Asset Management over
time.

The findings are important for King Abdulaziz International Airport as they have high
and fluctuating numbers of passengers all the time, particularly in the Hajj and Umrah season.
Baggage handling systems are under significant pressure during peak times and even if there
is a minor technical failure, it can lead to accumulation of baggage, delays in passengers, and

disruption in the operation.
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Therefore, the high ratings of the Preventive Maintenance, Digital Monitoring and
Operational Performance are encouraging. The lower score for System reliability, however,
shows there's still room for improvement. It is also important that the airport prioritizes the
rapid restoration of equipment after it fails but also minimizes the likelihood of failure
through predictive analysis, asset renewal and reliability-centered maintenance.

The relevance of Strategic Asset Management in this context is important as it enables
the airport to optimize performance, cost, risk and service requirements. The airport's asset
management can facilitate service continuity in times of peak demand, while meeting
national aviation, tourism, logistics and passenger services goals.

The results of the study should be considered in the context of the limitations. A small
sample of 44 respondents was used, decreasing the power and generalizability of results. The
sample may not be representative of all employees engaged in CT's baggage handling
operations, even though the members of the sample had relevant professional roles.

The cross-sectional design only assessed respondents' perceptions at one point in time
and failed to account for any differences between peak and non-peak operating periods. The
study was carried out at one airport only and lack generalizability to other airports.

The close relationships between the Strategic Asset Management dimensions also
affected the regression analysis. While all dimensions exhibited important individual links to
operational performance, they were interdependent, making it challenging to establish the
independent contribution of each dimension in the overall model.

Chapter Summary

Empirical findings related to Strategic Asset Management practices and operational
performance of the baggage handling systems at KSAIA were discussed and interpreted. The

findings showed that there is a high or very high-level implementation of Preventive
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Maintenance, Predictive Maintenance, Asset Lifecycle Planning, Digital Monitoring Systems,
and Resource Allocation.

Operational Efficiency, Reduction in Operational Delays and Passenger Service
Quality were scored extremely high and System Reliability was scored high. The lower
System Reliability score was mainly associated with the continuing occurrence of equipment
failures.

There were strong positive and statistically significant relationships between the
dimensions of Strategic Asset Management and operational performance for all dimensions.
The five practices accounted for a total of 71.8% of the variance of operational performance.
Preventive Maintenance was the highest predictor and was the only variable which had an
independent significant effect on the combined regression model.

The results were broadly similar to other studies conducted on preventive and
predictive maintenance, real-time baggage monitoring, lifecycle planning, smart-airport
technologies and resource management. Additionally, they endorsed the ISO 55000
framework and the Resource Based View.

The chapter takes the view that performance in baggage handling is a result of a
combination of integrated maintenance, technology, lifecycle planning, organizational
resources, information and governance. Preventive Maintenance was the biggest enabler of
performance, and the remaining Strategic Asset Management practices offered
complementary functions that enabled long-term efficiency, reliability, delay reduction and

passenger service quality.
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CHAPTER SIX
6. CONCLUSIONS AND RECOMMENDATIONS

Introduction

The findings of the study are summarized in this chapter, and the main conclusions
are presented in this context. It outlines the key findings derived from the statistical analysis,
addresses the research objective and questions, and gives recommendations based on the
empirical findings.

The study focused on the impact of the following factors on the operational
performance of a BHS: Preventive Maintenance (PM), Predictive Maintenance (PM), Asset
Lifecycle Planning (ALP), Digital Monitoring Systems (DMS) and Resource Allocation
(RA). Operational performance was assessed using four criteria — Operational Efficiency,
System Reliability, Reduction in Operational Delays and Passenger Service Quality. The
analysis was conducted on the 44 valid responses received from employees with technical,
operational, supervisory and managerial roles in the baggage handling activities.

The findings showed that there was a positive relationship between the Strategic Asset
Management practices and the operational performance. The results also revealed that the
five dimensions of the asset management as a whole accounted for a significant portion of the
variance of the baggage handling performance. The regression results showed that the
dimensions of PM had significant positive individual relationships with the operational
performance, in which Preventive Maintenance was the highest unique predictor.

6.1.A summary of the Study findings.

The study was carried out due to the lack of empirical supporting information
regarding the linkage between Strategic Asset Management and baggage handling
performance in the Saudi airports. While the issue of maintenance system has been studied

before, the impact of smart airport technologies, digital monitoring, predictive analytics, and
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airport operational efficiency, however, has not been studied in conjunction with baggage
handling systems in the Saudi aviation context.

The survey design used was quantitative cross-sectional design. A structured
questionnaire with a Likert scale (1-5) was used for data collection. The questionnaire
assessed the two types of data, demographic characteristics and Strategic Asset Management
practices and the operational-performance dimensions. Simple and multiple regressions were
used to test the study hypotheses and to assess how well the Strategic Asset Management
dimensions explain the variance in the other variables.

The overall questionnaire displayed a Cronbach's Alpha coefficient of 0.964, which is
quite good. Mean scores were high or very high for all dimensions of Strategic Asset
Management. The asset-management dimensions with the highest means were Preventive
Maintenance, Digital Monitoring Systems, Asset Lifecycle Planning, Predictive Maintenance
and Resource Allocation.

High or very high scores were also given for the operational-performance dimensions.
Reduction in Operational Delays and Operational Efficiency came out on par with each other
as the next two highest means, followed by Passenger Service Quality. The least favorable
rating was given to System Reliability, but it still was high. This lower reliability score was
primarily related to the respondents' less strong agreement that there were not many
equipment failures.

The results of the correlation analysis showed that all Strategic Asset Management
dimensions had positive, significant, and strong relationships with operational performance.
Preventive Maintenance correlated the most with operational performance, Resource
Allocation, Asset Lifecycle Planning, Predictive Maintenance, and Digital Monitoring

Systems, respectively.
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The multiple regression model produced a significant model (F (2,36) = 16.08, p <
.001) representing 71.8% of the variance explained for operational performance. In the case
of the five predictors included at the same time, only Preventive Maintenance showed a
statistically significant unique effect. But the effect of each dimension was significant and
positive alone, in simple regression analysis.

Based on the Research Objectives, the following conclusions are drawn:

The first research objective was to identify the Strategic Asset Management practices
adopted at King Abdulaziz International Airport (KIA) in the case of baggage handling
systems. All the findings indicated high or very high levels of Preventive Maintenance,
Predictive Maintenance, Asset Lifecycle Planning, Digital Monitoring Systems and Resource
Allocation. This meant that the airport was implementing some key asset-management
principles, not just relying on maintenance when needed.

Preventive maintenance was the most well-defined practice. Most respondents
reported having a maintenance schedule, keeping maintenance records, and planning
maintenance to lessen equipment failures. This implies that the airport already had a
preventive-maintenance culture that allowed the continuity of the operations of the baggage.

This was introduced at a high level especially in the context of the early failure
detection and prevention of unplanned downtime. The use of advanced predictive-
maintenance technologies, however, scored a lower mark than the perceived benefits of these
technologies. This is a sign that predictive maintenance is seen as relevant but might not
necessarily be applied throughout all baggage handling equipment.

Digital Monitoring Systems were assessed at a very high level. The ability to monitor
performance in real time and be alerted by automated alarms was seen as important to

enhance operational efficiency and minimize time to respond to faults in the baggage system.
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This is indicative that digital data contributed a significant role in operational control and
maintenance decision making.

Resource Allocation was assessed at a high level. The airport seemed to have
knowledgeable technical staff, and a reasonable prioritization of resources and assets based
on criticality. Other weaknesses were comparatively lower training of employees, availability
of spare parts etc. It indicates that asset-management technologies may be even more
effective if the workforce is better prepared and inventory planned systematically.

The second research aim was to investigate the efficiency, reliability, delay reduction
and service quality of the BHSs during the operation. The overall operational performance
was very high, as revealed in the results. The baggage handling system was seen to be
beneficial to the passengers for its contribution to passenger flow, airport efficiency, baggage
delivery and passenger satisfaction.

Reduction in Operational Delays was rated at a very high level. Quick response to
faults, maintenance and monitoring systems were perceived as key in reducing/mitigating
delays caused by baggage. This indicates that there is a direct link between speed of technical
response and the airport operational continuity.

Passenger Service Quality was the highest rated operational-performance dimension.
There was a strong awareness that good and efficient baggage handling processes add to the
satisfaction of passengers and the quality of the airport's service. This further validates the
fact that asset management is not just a technical/engineering activity, but a key element that
enhances the passenger experience.

The third research aim was to evaluate the impact of Preventive Maintenance on
operational performance. The results showed that there is a high positive correlation between
Preventive Maintenance and operational performance. Preventive Maintenance, by itself,

accounted for 55.4% of the variance in operational performance and was statistically
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significant in the combined regression model. Hence, it was decided that Preventive
Maintenance was the most significant direct factor affecting the Baggage Handling
performance.

The fourth research goal was the impact of Predictive Maintenance and Digital
Monitoring Systems on operational performance. Both practices were highly correlated and
statistically significant with operational performance. When considered as stand-alone,
Predictive Maintenance accounted for 42.9% of the performance variation, and Digital
Monitoring Systems accounted for 40.8%. These results are consistent with the conclusion
that increased operational performance can be achieved through early fault detection,
condition monitoring, timely information and notifications. They were no longer statistically
significant in the multiple regression model, however, because of their similar effects to the
other asset-management practices.

The fifth research aim was to evaluate the impact of Asset Lifecycle Planning and
Resource Allocation on operational performance. The individual sizes of both dimensions
were significant and positive. 45.1% of the variation in operational performance was
explained by Asset Lifecycle Planning and 47.5% was explained by Resource Allocation.
This is an indication that long term planning, equipment replacement, skilled workforce,
funds availability, training, and availability of spare parts are factors that contribute to the
performance of the baggage handling.

6.2.Conclusion

The study found that Strategic Asset Management has a significant effect on the
performance of the baggage handling operation at King Abdulaziz International Airport. This
high explanatory power of the regression model shows that the key elements of maintaining
good operational efficiency, reliability, delay reduction, and passenger service quality are

maintenance, lifecycle planning, digital monitoring, and resource allocation.
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The most influential practice was Preventive Maintenance. This means that all three
of the key aspects of inspection, planned intervention and documentation of maintenance
remain core to operational performance. While advanced technologies like predictive
analytics and real-time monitoring are increasingly a part of the solution, they can't take the
place of good maintenance discipline.

Predictive Maintenance and Digital Monitoring Systems were also key enablers.
These practices enhanced early fault detection, visibility of operations, response time and
downtime minimization. However, they were only effective when integrated with
maintenance procedures, lifecycle plans and employee skills.

By focusing on asset replacement, modernization, obsolescence management, and risk
reduction, Asset Lifecycle Planning helped to maintain long-term performance. Other
Strategic Asset Management practices have been implemented through the financial, human
and technical capacity provided by Resource Allocation.

Further study finds that the overall operational performance was good with regard to
Passenger Service Quality and Reduction in Operational Delays. But further improvements
were needed for System Reliability as equipment failure events were not considered to be
rare events. The airport needs to get beyond the immediate response to faults and shift its
focus to better failure prevention and asset renewal.

The good performance of baggage handling was achieved through an integrated asset-
management system and not through a single performance practice. The principles of
maintenance, monitoring, planning, resources, data and governance all need to be interwoven

in order to deliver baggage handling services which are reliable.
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6.3. Study Recommendations

6.3.1. Strengthening Preventive Maintenance

The Preventive Maintenance was the best predictor of operational performance and
should continue to be a priority at King Abdulaziz International Airport. Preventive-
maintenance schedules should be reviewed periodically and modified to reflect the changing
criticality of the equipment, workload, failure experience and manufacturer's
recommendations.

Clear performance indicators should be used to monitor maintenance completion. Any
maintenance task that has been left unfinished or is not completed should be identified as
soon as possible and passed up to responsible managers. There should also be a
standardization of maintenance documentation to ensure that previous faults, repairs,
component replacements, and equipment conditions are well documented.

Maintenance should be carried out on a risk-based basis and not be the same as the
same for all equipment at the airport. Major components whose failure would cause the major
portions of the baggage handling system to cease operations should be addressed more
heavily in the maintenance program.

6.3.2. Expanding Predictive Maintenance

The airport needs to scale Predictive Maintenance on key assets of the Baggage
Handling System. Other various sensors could be added to observe the condition of
equipment as it vibrates, changes temperature, motor current, belt condition, operating speed,
and other signs of equipment deterioration.

Data for monitoring conditions should be linked with maintenance data and failure-
history databases. This would enable the maintenance teams to detect patterns and predict the

likelihood of failure in the future.
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Predictive-maintenance alerts should be prioritized by urgency and operational
impact. Staff should be provided with information on what to do when alerts are triggered
and what maintenance should be done.

6.3.3. Enhance digital monitoring integration.

Digital Monitoring Systems should be seamlessly integrated with maintenance,
operations, asset management and IT systems. The operational and condition information
should be available to the employees on a common platform.

The location, equipment type, probable cause and operational consequence of the
fault should be included in real-time alerts. This would hasten the diagnosis process and
make the response more coordinated.

There should also be checks on the accuracy of digital alerts at the airport. Due to the
low quality of the alarms, it is important to investigate false alarms and missed faults, as this
may lead to an employee loss of confidence in the alarm system.

6.3.4. Developing Formal Asset Lifecycle Plans

A lifecycle plan shall be developed for each major class of baggage handling
equipment. The plan should contain the date of acquisition, maintenance history, failure rate,
operating cost, technological condition, availability of spare parts, remaining useful life and
should indicate the planned date for replacement.

Choosing equipment replacement because of the age of the equipment alone is not
appropriate. They should also think about how critical the operation is, the cost of
maintenance, what happens with failure, technical support, and compatibility with future
technologies.

Before spare parts and technical support become unavailable, obsolete assets should
be identified prior to that. Long-term capital budgets should be associated with asset-

conditioning and asset-lifecycle information.
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6.3.5. Enhancing Employee Training

Technical and managerial training on Strategic Asset Management should be
strengthened at the airport. Regular training in preventive and predictive maintenance,
monitoring with digital tools, data analysis, root cause analysis, reliability-based maintenance
and lifecycle planning should be provided to employees.

Training needs to be tailored to the use of various job roles. Practical diagnostic
training might be needed for frontline technicians; asset-risk training, performance analysis,
and strategic decision-making training for supervisors and managers.

Training effectiveness should be measured using employee competence assessment,
maintenance results and operating-performance measures.

6.3.6. Improving Spare-Parts Management

These factors should be considered when determining spare-parts inventory:
criticality of equipment, probability of failure, lead time from supplier and operational
consequence. The critical components with potential to impact large-scale system shutdowns
should be available in adequate numbers.

The airport should take note of the frequent shortages and prolonged procurement
delays. Supplier agreements, framework contracts and alternative sourcing options may
mitigate the risk of unavailability of spares.

Use of spare parts should be associated with maintenance and asset records for better
demand forecasting and life cycle cost analysis.

6.3.7. Strengthening System Reliability

The operational performance dimension of System Reliability should be given special
managerial attention due to being the lowest rated operational performance dimension. The

airport should carry out regular root cause analyses of frequent equipment failures.
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Failure frequency, mean time between failure, mean time to repair, repeated failure
percentage and equipment availability should be included as reliability indicators. The
maintenance and operational managers should review these indicators.

Reliability centered maintenance could be used to determine the most suitable
maintenance strategy for a particular critical component. Preventive maintenance might be
needed for some of these assets; others might be better candidates for predictive or condition-
based maintenance.

6.3.8. Improving Cross Departmental Coordination

Coordination of the maintenance, operations, IT, asset management and service-
management teams should be strengthened. Frequent performance meetings should be
conducted to review the condition of the equipment, repeated failures, operational
interruptions and planned maintenance.

A clear responsibility matrix should be established to determine who is responsible
for fault detection, technical diagnosis, operational response, communication and final
restoration.

Collaborative performance dashboards could enhance transparency and boost
timeliness of decision-making.

6.3.9. Planning for busy times of the day

Special Strategic Asset Management plans must be prepared for peak periods such as
Hajj, Umrah and other periods of high passenger flow. Further checks should be made on
critical equipment prior to peak demand.

There should be a sufficient number of maintenance personnel, spare parts and
emergency response personnel according to the number of bags to be expected and the risk
associated with the operations. Also, alternate routes to and from the aircraft and contingency

plans should be developed.
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For assessing performance during peak times, the consequences, passenger numbers
and loading of equipment will be significantly increased from normal and should be assessed
separately.

The airport should have an integrated set of indicators to monitor Strategic Asset
Management. These indicators should relate technical asset condition to operational and
passenger results.

The success of preventive-maintenance completion rate, equipment availability,
failure frequency, mean time between failures, mean time to repair, number of repeated
faults, baggage processing time, passenger baggage waiting time, operational delays,
mishandled baggage incidents, and passenger complaints are used as indicators.

An integrated set of indicators could help airport managers to gain insight into the
impact of technical asset performance on airport operations and passenger service quality.

6.3.10. Recommended future studies.

Larger samples are needed in future studies to enhance statistical power and
regression parameter stability. The effect of the Strategic Asset Management dimensions
could be studied more accurately in a larger sample.

The selection of employees from several airports in Saudi Arabia should also be
included in future research. It could be used for comparative studies to determine if there are
differences between the impact of Strategic Asset Management by airport size, passenger
volume, technology sophistication, or operational structure.

Longitudinal studies might examine the performance improvement level before and
after a predictive-maintenance program, a digital monitoring platform, or a major asset-
renewal initiative is put in place.

Future studies should incorporate the results of the questionnaires with the operational

metrics that are measurable, such as equipment availability, mean time between failure, mean
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time to repair, maintenance cost, baggage processing time, delayed baggage incident, and
passenger complaint.

Mediating or moderating variables could be studied, as well. For instance, Digital
Monitoring Systems can impact performance via Predictive Maintenance and employee
competency can enhance the link between technology and operational performance.

Other Strategic Asset Management aspects may be explored in future research, such
as risk management, asset-data quality, supplier management, spare-parts optimization, cyber
security and sustainability.

Complementing the quantitative studies, qualitative interviews with airport managers,
engineers, technicians and operators may offer valuable additional information regarding
challenges, decisions and organizational barriers for implementation.

The study ends with the conclusion that Strategic Asset Management plays a crucial
role in enhancing baggage handling systems at King Abdulaziz International Airport.
Management of baggage handling assets can help to enhance operational efficiency,
reliability, reduce delays and enhance the quality of passenger service.

The results showed that Preventive Maintenance was the most significant direct factor
for performance, but Predictive Maintenance, Digital Monitoring Systems, Asset Lifecycle
Planning, and Resource Allocation also proved to be important. These practices are not to be
considered stand-alone programs. They are a connection management system that cooperates
with each other, including maintenance, technology, staff, resources, information and long-
term planning.

King Abdulaziz International Airport is enhancing Strategic Asset Management to not
only ensure a more reliable and resilient baggage handling system but also provide a more
efficient experience for passengers. This can help to enhance the overall airport operations

and productivity and contribute to the overall vision and goals of the Saudi aviation industry
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6.4. Study Contribution

6.4.1. Theoretical Contribution

The study adds to the academic literature by adopting both the ISO 55000 asset-
management framework and the Resource-Based View to apply them to the baggage-
handling operations of an airport environment in Saudi Arabia.

The results validate the findings of the ISO 55000, which state that value of an asset is
created by coordinated maintenance, planning, monitoring, information, risk management
and resource allocation. The impact of the Strategic Asset Management dimensions is
significant as a group, indicating that asset management practice needs to be knitted together
rather than separated.

The study is also congruent with the Resource Based View. The existing expertise of
employees, maintenance practices, monitoring technologies, asset data, lifecycle knowledge
and organizational coordination were found to be useful internal skills and practices. The
results show that having the right physical infrastructure is not enough to achieve the right
operational performance. Equipment needs to be backed up with organizational knowledge
and management skills.

6.4.2. Practical Contribution

The study gives airport managers the empirical evidence of the practices that are
closest to the performance of the baggage handling. Preventive Maintenance is the most
significant unique predictor identified, giving managers a sound basis for prioritization.

The results also highlight practical recommendations such as training, spare-parts
management, implementation of predictive-maintenance, lifecycle planning or system
reliability.

The study is also helpful for the decision-making process as it correlates the technical

asset-management practices with operational efficiency, service continuity and passenger
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satisfaction. It proves that the investment of assets for investment does not only have to be
judged on the basis of the maintenance cost but also on the basis of delay reduction,
operational resilience, and the quality of the passenger service.

The second constraint was that all the respondents were men. As a result, the results
excluded the views of female workers who might be employed in the technical, passenger
service, quality management, planning, or operations aspects of airports.

The third limitation was that self-reported questionnaire data were used. The results
were based on the employees' perceptions, and not actual measures of equipment availability
or failure, maintenance expenses or operational delays, or the time for baggage delivery.

The fourth limitation was the cross-sectional research design. Data was gathered at a
single time point and changes within Strategic Asset Management practices and operational
performance were not studied over a longer time period.

One of the fifth limitations was the emphasis on one airport. Participating in the King
Abdulaziz International Airport is associated with unique operational characteristics such as
high flight volumes, and pilgrimage-related demand. So, the results cannot be necessarily
applied to any airports.

The sixth limitation was the close relationship between the independent variables. The
concepts of Preventive Maintenance, Predictive Maintenance, Digital Monitoring Systems,
Lifecycle Planning and Resource Allocation were conceptually and statistically linked. This
overlap minimized the capacity of the multiple regression model to determine separate unique

effects.
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APPENDIX: QUESTIONNAIRE
The Impact of Strategic Asset Management Practices on Operational
Performance of Baggage Handling Systems at King Abdulaziz

International Airport, Jeddah.

1 = Strongly Disagree

2 = Disagree
3 = Neutral
4 = Agree

5 = Strongly Agree
Likert scoring.

Section A: Demographic Information

1. Gender
Male / Female
2. Age

Less than 30/ 30—40 /41-50 / Above 50

3. Educational Qualification
High School or Diploma / bachelor’s degree / master’s degree / Doctorate

4. Years of Experience
Less than 5 years / 5—10 years / 11-15 years / More than 15 years

5. Current Position
Maintenance Technician / Maintenance Shift leader / Operations Shift leader / Service
Management / Asset Management Staff / Airport Staff (Customer or Stakeholder) /
Control Room Operator / IT Team / Other

6. Department
Airport Operations (Customer or Stakeholder) / Maintenance / IT / Asset Management
/ BHS Operations / Service Management/ Other

7. Level of involvement with Baggage Handling Systems
Directly involved / Indirectly involved / Supervisory role / Management role

Section B: Strategic Asset Management Practices
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10.

11.
12.
13.

14.

15.

16.

17.

B1. Preventive Maintenance

Preventive maintenance schedules are regularly implemented for baggage handling
equipment.

Preventive maintenance activities are completed according to the approved
maintenance plan.

Preventive maintenance helps reduce unexpected equipment failures in baggage
handling systems.

Maintenance activities are well planned and executed according to operational
requirements.

Preventive maintenance records are properly documented and used for future
planning.

B2. Predictive Maintenance

Predictive maintenance technologies are used to monitor baggage handling equipment
performance.

Predictive maintenance helps detect potential equipment failures before they occur.
Condition monitoring data is used to plan maintenance activities.

Data analytics tools are used to improve maintenance planning.

Predictive maintenance reduces unplanned downtime in the baggage handling system.

B3. Asset Lifecycle Planning

The airport applies lifecycle planning for baggage handling system assets.
Asset replacement decisions are based on performance data and lifecycle analysis.

Long-term asset management strategies are implemented to improve BHS
sustainability.

Obsolete or end-of-life BHS components are identified and managed through a clear
replacement plan.

Asset lifecycle planning helps reduce long-term operational risks.

B4. Digital Monitoring Systems

Digital monitoring systems are used to track the performance of baggage handling
equipment.

Real-time monitoring improves the efficiency of baggage handling operations.
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18.
19.

20.

21.

22.
23.
24.
25.

26.
27.
28.

29.
30.

31.
32.
33.
34.

35.

36.
37.

Automated monitoring systems help identify operational problems quickly.

Digital monitoring systems provide useful data for maintenance and operational
decision-making.

Real-time system alerts help reduce the response time to BHS faults.

BS5. Resource Allocation

Sufficient financial resources are allocated for BHS maintenance and asset
management.

Skilled technical staff are available to maintain baggage handling systems.
Training programs are provided to improve asset management practices.
Spare parts are available when needed to support BHS maintenance activities.
Resource allocation is aligned with the criticality of BHS assets.

B6. Strategic Asset Management Governance

Asset management decisions are aligned with the airport’s operational objectives.
BHS’ asset performance is regularly reviewed by management.

Performance, IT, Maintenance, operations, and asset management teams coordinate
effectively.

Asset-related risks are identified, assessed, and managed systematically.
Performance data is used to support asset management decision-making.

Section C: Operational Performance of Baggage Handling Systems
C1. Operational Efficiency

Baggage handling operations are completed efficiently without unnecessary delays.
The baggage handling system processes passenger luggage quickly and accurately.
The system helps improve overall airport operational efficiency.

BHS operational processes are well coordinated between operations and maintenance
teams.

The baggage handling system supports smooth passenger flow during daily
operations.

C2. System Reliability

The baggage handling system operates reliably during peak passenger periods.

Equipment failures are rare in the baggage handling system.
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38.
39.
40.

41.
42.
43.
44,
45,

46.
47.
48.
49.
50.

51.

52.
53.
54.

55.

Maintenance strategies help improve system reliability.
The baggage handling system can operate continuously with minimal interruptions.
The system recovers quickly after technical faults or operational disruptions.

C3. Reduction in Operational Delays

Efficient baggage handling reduces flight delays.

Operational disruptions related to baggage handling are minimal.

Maintenance and monitoring systems help prevent operational delays.

Faster fault response helps reduce baggage handling delays.

BHS asset management practices help reduce passenger baggage waiting time.

C4. Passenger Service Quality

Efficient baggage handling improves passenger satisfaction.

Passengers receive their baggage on time from BHS perspective.

The airport provides reliable baggage handling services to passengers.
BHS reliability contributes to better passenger experience at the airport.
Reducing BHS failures improves the quality of airport services.

Section D: Overall Relationship Questions

Strategic asset management practices improve the operational performance of
baggage handling systems.

Better maintenance planning improves BHS efficiency and reliability.
Digital monitoring and predictive maintenance reduce BHS operational disruptions.

Lifecycle planning and resource allocation improve the long-term performance of the
baggage handling system.

Overall, effective asset management contributes to better airport operational
performance.
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  B = 0 . 541 ,   𝛽 = 0 . 671 ,   t = 5 . 869 ,   p < 0 . 001

