| g daaly

MIDOCEA

UNIVERSITY'

)31 A

Jleet) 8)) idcala

The Importance of Dos-Maximo CMMS in Improving Operational and
Maintenance Efficiency
at Red Sea International Airport

Al JUaa (38 e b Aluall g Jadill 3eUS Cppuat b G gaal) Alual) 3 1) alS draa
Al sl

AR

Jgie Dza diga

Sy 8

251000619

SN oyl sl iyl
sralall oLl

2025

Page 1



dsLdall (§ gda

) 1388 5lel iliginally dsall aan o Gus dslane daals LgSha delball (3sin

gl daala (e Brae 3 s Lganis gl Loy sale) o) Lgaladiad jema Vs daaladl Gl

Eald)

Page 2



! - » ;\
Crgad) Lluall ) alas e A avii ) dhal) s Caags

(Dos-Maximo)  aaf aaf aUaill aais . Joall jaa) jadl jlae 3ilhe 8 &laally duriill 56US a8 e
Basa edlaial) (o) tdad Apead) il Ba e Ayl <) L cplgaal elal 33t ¢ sl Baga ady

Al Gl o dead)l e 835as (A0l dileall Jahal JleY) ¢Jsa!) dugige diluall

plas & Al dabdnll Sllall dalas 5 G (Allad) )y mgie o duhall G Dos-Maximo (&
Gl o Cplelal) (plglaally Lalall oY1 o)l daalyeg Lilase laadle shal ) Alaayl ¢ salail) ey
Gt Mg L Janl) o cppead B aUail) Allady pendioad) Liay (uldl g 5K olatiad aladia) 2 WS jUadl)

Abaal) il Bl sl jally Adgal) il julae ge geibiil) 2lie

Aglagl) Alaalls N1 Jane 8BS Blas JUae U Llaial) b Uasale U Lyl il gl
Jabs dbeal) Aalal) Addise 333 M ol Las (DY) Basay Gigl) A8y b g el ) diL)
ey el Al 5ol a5 cplslaal) G Alelesally A8RA] (goine (et (b ALl palu LS. jUadl)
Gudai of ) g3l Dos—Maximo  jUaes duluil) sl (Gainty eyl Jonill 555 A 55150 Sshad oIS
Llsall yea¥l sl

:dalidal) cilalgl)

ccugadl diluall 53] JUsi DosS—Maximo sl jUas ¢ Jgual) sylal (Ailgl Liluall ¢ uadall 50U

csl) Joaill ¢ yeal)

Page 3



agil) 2d)

coang d Jadll o s OS g Yol L ndl 13n Slai) 3 je0 al S (e S ) iy SN Gallay s
p)gan OIS 38 cdigally aalSY) Al DA aganadiy 2l agacs o Slaaly blal

o Bl olalls B8 jran pgiailias

L ey cdnbiall danlSY 1y daadail) &) laydss o (sl daals HY il Gaee oo el o a5l LS
5 dall 3 Sl i KAl Gadls daall 13 Gl ) A L OIS EDlgats Dlsa (sa 4nals
cilS ag tCaad) 138 lac) 58 Jlgla 29aa D) agacag (Adal) agilandiay (Byaivad) agilgangi Ao 1l .o
bl o3 (ggina skt (8 danlad 8:S) dashyl) agiingiag dudlal) agina

o cibually Juaal pladl & eSlaill JSUs (Agal) janY) jadll ae g3y Sl axil o sk Y

1 et 8 S A Ll OIS Ay A Al dad 2 Lea oD 35llg il aganiig agiglad
B b Guil) Jiil) Colgad Geel agh o Jaele Cilasbeal aghiling pgslady aealidll O g el

. ldadl)

23gd (ol LYY oliy b Ald) agllac] Caagad (adl) pfialilly canalSY) aainall ) KAl 4l LS

eall 138 skt 8 Tl lan e Lnalal) agililin) culSy el )

Bila s sl Bilie Bygaas elsw Goall I a3y gae Ly e I Sl e il V) e ¥ Dl
sl oda 4 f Al IS add IS KA1 Bacasy daclaall ageall @l Yol sl (60 oS Al Sl 18 ¢

Ealdl

Page 4



Table of Contents

Chapter One: Introduction

1.1 Background of the Study .........cccccevviiiiiiiiiniiiee,
1.2 Problem Statement ...........ccccvvveeeiieeeeciieeeciiee e,
1.3 Purpose of the Study .......ccccoevvvieviiiiiiiiciieeecee e,
1.4 Research ObJectiVES ......cccveeveeerieeeiiecieeeieeeiee e
1.5 Research QUEStiONS ........ccoovvvveeeeeeeiiieieeee e
1.6 Research Hypotheses .........cccceevvieeciiieniiienieeeee e,
1.7 Significance of the Study ........cccoevieviiiiiiiiiiiieee
1.8 Scope of the Study ......cccvvviieciiiiee e,
1.9 Definition of Key Terms ........ccccceecvviievvciieeeiiieeeieee e

Chapter Two: Literature Review

2.1 IntroducCtion .........cceeevieeeiieeriie e
2.2 CMMS OVEIVIEW ...eoevvieeiiiieiiieeiieenieeesieesineeieeessee e
2.3 Asset Management in AIrPOTES ......eeeerevveeeeceveeeercnreeeeenenn.
2.4 Maintenance Strategies ........cceeervveeeererveeeeiiveeeerrreeenneeeens
2.5 IBM Maximo and Dos-Maximo Capabilities ...................
2.6 Digital Transformation in Airports ........ccceeeveerveeenveennen.
2.7 International Case Studies ........ccceevvvviercieenciieeniieeieeeiens
2.8 Theoretical Framework ..........ccccccooeviiiiiiiiniiiiiieiiec
2.9 SUMMATY ...ovviiiiiiiiiiieee e e e e e e e e

Chapter Three: Methodology

3.1 INtrodUCHION .oeeviieeiiieiiieciieee e
3.2 Research DeSi@N .......ccocvveiieiiiieeiiiieeciiee e eeee e
3.3 Study Population ..........cccceeeiiiieiiiiieriiee e
3.4 Sampling Method ..........cccovviiiiiiiiiieeee e,
3.5 Data Collection TOOIS ........cccccueeirciiiiiiiiiieeciie e
3.6 Validity and Reliability ........ccccoccveviiiiiniiiiiieieeie e
3.7 Data Analysis ApProach ........ccccceeeveeeiieenieencieeenieeeiee e
3.8 Ethical Considerations ...........ccccceeeveeriieenieesiiieenieeenenenns
3.9 SUMMATY ..eeviiiiieiiiiiee ettt e et e e s eane e

Page 5



Chapter Four: Findings & Analysis

4.1 IntrodUCHION .....oeeeeiiiiieiie et
4.2 Work Order Analysis .......cccceeeeerieeiiieenieesieeeieeeiee e
4.3 Response Time Performance ............ccceeeeveenieeenieenneenns
4.4 Preventive Maintenance Compliance ..............ccceeeunnenee.
4.5 Documentation QUality ........c.ccccvveereiiieriieeeiiieniee e
4.6 Contractor Performance ...........cccccveeevcveeeeccieeeeieee e,
4.7 Asset Barcoding & ACCUTACY ......eevvueieriieriiieniieeriieeeieeans
4.8 BMS—CMMS INtegration ..........cceevueeerieeeieeenieensiieenneeens
4.9 Questionnaire Results ...........cccoceeiviiiiiieiiiiiiiceeieeee e,
4.10 Comparison with Literature ............cccceevevveeencveeencnennns
4.11 Summary of FIndings .........ccccceevviiiieiiiiiecieeeeee e,

Chapter Five: Conclusion & Recommendations

5.1 IntrodUuctiOn ......oooviiiiiiieieiieee e
5.2 Summary of Key FIndings .........ccccoeeevviieviiieeiniiieeeieens
5.3 Practical Recommendations ...........cccccceeeeeeeinnieeeeeennnnnee.
5.4 Technical Recommendations ............ccccceeeeevinneeeeeennee.
5.5 Study Limitations .........ccccveeeeeieeeeeiiie e
5.6 Future Research ............coooviiiiiiiiiiiieeeee e
5.7 CONCIUSION ....uvviiieiieeiiieee e e

RELCIEIICES ... et eeaaaeens

APPENAICES ....oooniiiiiiiiiiiiiiie e

Page 6



Chapter One

Introduction

Page 7



Introduction

1.1 Background of the Study

Airports depend heavily on reliable, well-maintained systems to ensure smooth
operations,

passenger safety, and efficiency. Modern airports operate hundreds of interconnected
assets such as

HVAC systems, electrical networks, ICT infrastructure, baggage handling systems
(BHS), fire safety

equipment, and surveillance systems. Managing these assets manually often leads to
delays, poor

documentation, inconsistent maintenance routines, and increased operational risks.

Red Sea International Airport (RSIA) is one of the newest smart airports in the region.
The airport

operates with high sustainability standards and advanced technologies. To meet
international

expectations, RSIA implemented the Dos-Maximo Computerized Maintenance
Management System (CMMS)

to improve maintenance planning, asset tracking, work order (WO) automation,
preventive maintenance

execution, and contractor performance monitoring.

This study examines how Dos-Maximo contributed to improving operational efficiency
inside RSIA and

how digital maintenance changed daily workflows, communication, and service quality
among contractors

and airport teams.

1.2 Problem Statement

Before implementing Dos-Maximo, several operational challenges existed at RSIA.
Work orders were

recorded manually through Excel sheets, which caused delays, missing information, and
difficulties in

tracking unresolved issues. Preventive maintenance tasks were inconsistent because
schedules were not

digitally organized. Contractors used different reporting formats, which made quality
control harder.

The main problem addressed in this study is the lack of an integrated digital system for
managing
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maintenance operations and asset performance. This gap created delays,
miscommunication, and limited
visibility of maintenance activities across different service providers.

With the introduction of Dos-Maximo, RSIA expected an improvement in response time,
documentation

quality, preventive maintenance compliance, and overall operational efficiency. The
study explores how

effective the system has been in achieving these improvements.

1.3 Purpose of the Study

The purpose of this study is to evaluate the impact of the Dos-Maximo CMMS on
operational and

maintenance efficiency at Red Sea International Airport. The study aims to measure
improvements in

asset management, work order processing, preventive maintenance planning, and
contractor performance

after digital transformation.

1.4 Research Objectives

The study aims to achieve the following objectives:

1. Evaluate how Dos-Maximo improved work order management and response time.
2. Measure the impact of the system on preventive maintenance (PPM) compliance.
3. Assess improvements in documentation quality and workflow transparency.

4. Analyze contractor performance after system implementation.

5. Identify challenges during and after digital transformation.

1.5 Research Questions

This study aims to answer the following key questions:

1. How did Dos-Maximo improve response time for maintenance tasks?

2. Did preventive maintenance activities become more organized and consistent?
3. How did the system improve documentation and communication?

4. What changes occurred in contractor performance after implementation?

5. What challenges remain in the maintenance workflow?

1.6 Research Hypotheses

Based on the study’s objectives, the following hypotheses are proposed:

H1: Dos-Maximo significantly improves maintenance response time at RSIA.

H2: The system increases preventive maintenance compliance.

H3: Documentation and workflow visibility are enhanced after implementation.

H4: Contractor performance improves due to KPI tracking and automated follow-ups.
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1.7 Significance of the Study

This study is important for several reasons:

* It provides practical insights for RSIA management on system effectiveness.

« It supports better decision-making for future system upgrades.

« It helps contractors understand performance expectations and improve service levels.
« It contributes academically by documenting a real case of digital transformation in an
airport

environment in Saudi Arabia.

The study can also be a reference for other airports planning to implement CMMS
solutions.

1.8 Scope of the Study

The study focuses on maintenance operations within Red Sea International Airport. It
includes work

order history, preventive maintenance schedules, contractor performance reports, and
BMS integration

data from the first operational year of the system. The study does not cover financial
analysis or

other airport departments unrelated to facility maintenance.

1.9 Definitions of Key Terms

CMMS: A Computerized Maintenance Management System that automates maintenance
activities and asset
management.

Work Order (WO): A documented maintenance request generated manually or
automatically.

Preventive Maintenance (PPM): Scheduled maintenance tasks performed to prevent
equipment failures.

Dos-Maximo: The CMMS used at RSIA to manage assets, maintenance tasks, and
contractor performance.

BMS: Building Management System used to monitor and control smart systems in the
airport.
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Literature Review

2.1 Introduction

This chapter presents a comprehensive review of the literature related to Computerized
Maintenance Management Systems (CMMS), asset management practices, maintenance
strategies,

and the role of digital transformation in modern airport environments. The chapter also
provides an overview of IBM Maximo (and Dos-Maximo), theoretical models relevant to
the

study, and international case studies that highlight how CMMS contributes to operational
efficiency. Finally, the chapter concludes with a conceptual framework linking the
study’s

independent and dependent variables.

2.2 Computerized Maintenance Management Systems (CMMS)

A CMMS is a software system designed to enhance the planning, tracking, execution, and
reporting of maintenance activities. CMMS solutions are widely adopted in industries
such

as aviation, manufacturing, oil and gas, and transportation. The core functions of CMMS
typically include:

» Work order creation and tracking

* Preventive maintenance scheduling

* Asset registry and asset lifecycle management

* Spare parts and inventory control

* Reporting and performance dashboards

Studies show that organizations using CMMS experience improved maintenance
response time,

higher preventive maintenance compliance, cost reduction, and better documentation
standards.

CMMS acts as the backbone of digital maintenance operations, enabling technicians and
managers to work with real-time data and intelligent workflows.

2.3 Asset Management in Airport Environments

Asset management in airports is complex due to the diversity and criticality of systems.
Airport assets include HVAC, electrical networks, baggage handling systems (BHS), fire
protection systems, power generators, lighting systems, ICT networks, and ELV systems
such

as CCTV and access control. The International Civil Aviation Organization (ICAO)
highlights

asset reliability as essential for passenger safety and operational continuity.
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Effective asset management ensures:
* Reduced downtime

* Longer equipment lifespan

* Better resource planning

* Improved safety and compliance

CMMS plays a central role in helping airports maintain compliance with ICAO and local
regulatory standards by providing reliable documentation and maintenance records.

2.4 Maintenance Strategies: PPM, CM, and Predictive Maintenance

Maintenance practices commonly fall into several categories:

1. Preventive Maintenance (PPM):

Scheduled maintenance to prevent equipment failure. PPM reduces unexpected
breakdowns

and enhances asset reliability.

2. Corrective Maintenance (CM):
Actions taken after a fault occurs. This approach is costly and often leads to operational
disruptions.

3. Predictive Maintenance (PdM):

Uses sensors, data analytics, and Al to predict failures before they happen. PdM is
becoming

more common in modern smart airports.

CMMS systems support all three strategies by automating scheduling, capturing fault
data,
and providing insights for better decision-making.

2.5 IBM Maximo and Dos-Maximo Capabilities

IBM Maximo is one of the world's leading CMMS platforms. Dos-Maximo is a
customized

implementation of Maximo tailored for aviation and facility management sectors. Key
features include:

» Automated work order routing

* Barcode-based asset tracking

* Preventive maintenance templates based on O&M manuals
* BMS integration for automatic fault creation

* Mobile access for field technicians

+ Contractor performance monitoring

* SLA and KPI dashboards
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At Red Sea International Airport (RSIA), Dos-Maximo was configured to match the
operational

needs of contractors (ENOVA, METCO, ADB SAFEGATE, VANDERLANDE, MAFA,
HONEYWELL), ensuring

centralized reporting and standardized workflows across all service providers.

2.6 Digital Transformation in Airports

The aviation industry is rapidly adopting digital solutions to streamline operations.
Digital transformation enhances efficiency by integrating CMMS, BMS, IoT sensors, and
smart dashboards. Modern airports such as Hamad, Changi, and Schiphol rely on
predictive

maintenance technologies to reduce downtime and improve reliability.

Literature shows that digital transformation contributes to:
* 20—40% reduction in operational delays

* 30% improvement in maintenance accuracy

* Higher transparency and documentation quality

* Better regulatory compliance

RSIA aims to achieve similar benchmarks by fully implementing Dos-Maximo in all
maintenance
departments.

2.7 International Case Studies on CMMS
Several global airports have documented the benefits of CMMS:

* Heathrow Airport (UK): Improved asset uptime and reduced manual reporting.

* Dubai International Airport: Achieved major enhancements in PPM planning.

» Singapore Changi Airport: Uses CMMS with BMS and Al to predict system failures.

» Hamad International Airport (Qatar): Increased contractor accountability through digital
workflows.

These case studies align with the operational improvements observed in RSIA after
adopting Dos-Maximo.

2.8 Theoretical Framework
This study is based on a simple causal model:

Independent Variable:
* Implementation of Dos-Maximo CMMS

Dependent Variables (Maintenance Efficiency):
* Response time
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* PPM compliance

* Documentation quality
* Contractor performance
* Asset reliability

The literature consistently supports the link between CMMS implementation and
improvements
in operational performance.

2.9 Summary of the Chapter

This chapter explored the theoretical foundations of CMMS, maintenance strategies,
airport asset management, and digital transformation. It also examined Maximo’s role in
enhancing maintenance efficiency and presented several international case studies that
support the effectiveness of CMMS. The next chapter explains the methodology used to
evaluate Dos-Maximo’s impact at Red Sea International Airport.
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Research Methodology

3.1 Introduction

This chapter explains the research methodology used to evaluate the impact of the
Dos-Maximo CMMS

on maintenance and operational performance at Red Sea International Airport (RSIA).
The methodology

includes the research design, data collection tools, data sources, sampling, validity and
reliability

measures, and data analysis approach.

3.2 Research Design

This study uses a case study research design, which is appropriate when examining real-
life

processes and operational changes within a specific environment. RSIA provides a
suitable case because

the airport introduced Dos-Maximo as part of its digital transformation and has complete
maintenance

data before and after system implementation.

The case study approach allows the researcher to:

* Observe real operational changes

* Analyze system-generated data

* Understand how maintenance workflows evolved
+ Evaluate contractor performance objectively

3.3 Study Population

The study population includes all maintenance-related activities and operational
departments

within RSIA. This includes work orders, preventive maintenance schedules, asset data,
BMS alerts,

and contractor performance reports. The population also includes staff and contractors
involved

in maintenance operations, such as:

* ENOVA

* METCO

* ADB SAFEGATE

* VANDERLANDE

* MAFA

* HONEYWELL
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3.4 Sampling

A purposive sampling method was used because the study focuses on specific
departments and

operational data directly affected by Dos-Maximo. Samples include:

* Work order logs (before and after implementation)

* Preventive maintenance (PPM) records

* Asset registry and barcoding data

* BMS auto-generated alerts

* KPI reports for contractors

3.5 Data Collection Methods
Three main data sources were used in this study:

3.5.1 System Data Extraction

Operational data was extracted directly from the Dos-Maximo CMMS, including:
» Work orders (WO)

* Preventive maintenance (PPM) schedules

* Asset hierarchy and barcodes

* Spare parts and inventory records

* System timestamps for response time

* Contractor performance KPIs

3.5.2 Observation

The researcher conducted direct observation of maintenance operations to understand:
* How technicians receive and close work orders

* How PPM tasks are executed

* How departments coordinate using the system

* How BMS alerts generate auto-work orders

3.5.3 Questionnaire

A structured questionnaire was shared with RSIA maintenance staff and contractors to
measure

their satisfaction, ease of use, and perceived improvements due to Dos-Maximo. The
questionnaire

focused on:

* Response time improvements

* PPM organization

« Communication quality

* Documentation accuracy

* System usability
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3.6 Validity and Reliability

To ensure validity, system data was cross-checked with monthly reports and contractor
submissions.

The questionnaire was reviewed by experts in maintenance and airport operations to
ensure clarity

and relevance.

Reliability was ensured by using consistent data sources, standardized performance
reports, and
system-generated timestamps that cannot be altered manually.

3.7 Data Analysis Approach
The data was analyzed using comparative and descriptive analysis:

1. Before vs After Analysis
Comparing key indicators before and after CMMS implementation.

2. KPI Trend Analysis
Reviewing contractor KPIs such as:
* Response time
* PPM completion
* Quality score

3. Workflow Analysis
Reviewing how work orders move between departments and contractors.

4. User Feedback Analysis
Using questionnaire results to identify strengths and challenges.

3.8 Ethical Considerations

All data used in this study was obtained with permission from RSIA management.
Personal information of staff and contractors was not collected.

The study focuses only on operational data and anonymized records.

3.9 Summary of the Chapter

This chapter described the methodology used to examine the impact of Dos-Maximo
CMMS at RSIA.

The use of system data, observations, and questionnaires provides a comprehensive
approach for

understanding how the system improved operational efficiency. The next chapter presents
the

study results and analysis.
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Findings and Analysis

4.1 Introduction

This chapter presents the results and analysis of the operational data collected from the
Dos-Maximo CMMS at Red Sea International Airport (RSIA). The findings compare
system performance

before and after implementation and evaluate improvements in work order processing,
response time,

preventive maintenance compliance, documentation quality, contractor performance, and
system integration.

4.2 Work Order Performance Before and After CMMS

Before implementing Dos-Maximo, work order (WO) tracking was done manually using
Excel files.

This caused delays, missing information, and inconsistent reporting. After
implementation, the CMMS

automatically recorded all requests, assigned them to responsible contractors, and
timestamped each action.

Key improvements observed:

* Faster WO creation and assignment

* Full traceability of each ticket

* Elimination of manual paperwork

* Clear visibility of WO status and priority

The number of unclosed work orders dropped significantly once contractors were
required to close
requests directly through the system.

4.3 Response Time Analysis

Response time is a critical KPI in airport operations. After introducing Dos-Maximo,
contractors

received instant notifications through the system and email alerts, reducing delays from
communication gaps.

Findings show:

* Response to high-priority issues became faster

* Emergency cases (fire-related or safety events) were instantly escalated
* Real-time monitoring allowed supervisors to track delays

BMS integration also generated automatic work orders when faults were detected in
major systems, improving early intervention.
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4.4 Preventive Maintenance (PPM) Compliance

PPM activities were one of the biggest challenges before implementation due to manual
scheduling.

After shifting to Dos-Maximo, each asset received a clear maintenance schedule based on
O&M manuals

(monthly, quarterly, semi-annual, annual tasks).

Improvements include:

* Higher PPM completion rates

* Accurate task lists for each asset

* Reduced random and reactive maintenance
* Better long-term asset reliability

The system generated reminders and prevented contractors from skipping scheduled
tasks.

4.5 Documentation and Workflow Quality

Documentation quality improved significantly after CMMS implementation. Contractors
were required

to upload before-and-after photos, attach reports, and record used spare parts.

Major improvements:

* Higher accuracy in maintenance records

* Clear audit trails for all tasks

* Better transparency between RSIA and contractors

» Faster approval and rejection processes through digital workflows

Quality control teams could verify tasks easily through detailed digital evidence.

4.6 Contractor Performance Evaluation

Contractors previously submitted reports manually, which caused inconsistencies.
Dos-Maximo unified

reporting for:

* ENOVA

* METCO

* ADB SAFEGATE

* HONEYWELL

* MAFA

* VANDERLANDE

Performance KPIs such as:
* Response Time
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* PPM Compliance

* Quality Score

* Closure Time

were automatically calculated.

Contractors with low performance received warnings or penalties according to the SLA.

4.7 Asset Data Accuracy and Barcoding

Asset accuracy was a major issue before implementation. Over eight months, RSIA teams
collected

complete data, tagged assets, recorded serial numbers, locations, and linked each item to
its hierarchy

in the system.

Benefits observed:

* Accurate asset counts

» Faster asset identification using barcodes

* Better spare parts planning

* Clear mapping of asset locations and dependency trees

4.8 Integration with BMS

The integration between BMS and Dos-Maximo enabled the system to auto-generate
work orders when

faults occurred. For example:

* HVAC alarms

* Electrical outages

* Temperature fluctuations

* Fire system troubles

This reduced downtime and provided early alerts for maintenance teams, improving
overall reliability.

4.9 Analysis of Questionnaire Results

The questionnaire results showed high employee and contractor satisfaction with the
CMMS

implementation. Users reported:

* Improved clarity in work processes

* Better coordination between teams

* Reduced miscommunication

* Better ability to track tasks
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Challenges mentioned include:

* Need for additional training

* Desire for a simpler mobile interface
* Occasional delays in system syncing

4.10 Comparison with Literature

Findings from RSIA align with international literature on CMMS. Researchers have
noted that CMMS

improves efficiency, documentation, response time, and asset reliability. RSIA’s
experience mirrors

case studies from Heathrow, Changi, and Dubai International Airport.

4.11 Summary of Findings

Overall, Dos-Maximo significantly improved operational efficiency at RSIA by:
* Reducing response times

* Increasing PPM compliance

* Improving documentation

* Enhancing contractor accountability

* Supporting digital transformation goals

» Strengthening asset reliability

These results support the study’s hypotheses and demonstrate the success of CMMS in
airport environments.

Page 24



Chapter Five

Conclusion and Recommendations

Page 25



Conclusion and Recommendations

5.1 Introduction

This chapter presents the main conclusions of the study and offers practical and technical
recommendations for improving operational performance at Red Sea International
Airport (RSIA).

The chapter also provides suggestions for future research and includes the study’s
references

and appendices.

5.2 Summary of Key Findings

The study aimed to evaluate how the Dos-Maximo CMMS improved maintenance and
operational efficiency

at RSIA. Based on system data, observation, and questionnaire responses, the key
findings include:

* Improved Work Order Management: Faster creation, assignment, and closure of work
orders.

* Enhanced Response Time: Real-time notifications and automated routing reduced
delays.

* Higher PPM Compliance: Scheduled tasks became organized, consistent, and easier to
track.

* Better Documentation: Photos, reports, timestamps, and digital signatures improved
quality.

* Improved Contractor Performance: KPIs became measurable, transparent, and
enforceable.

» Accurate Asset Data: Barcode tagging and asset hierarchy improved asset visibility.

* BMS Integration: Automatic work order generation minimized downtime and enhanced
reliability.

Overall, the system successfully improved operational efficiency and supported RSIA’s
digital transformation goals.

5.3 Practical Recommendations
Based on the findings, the following practical recommendations are suggested:

1. Increase User Training:
Continuous training will improve user confidence and reduce errors.

2. Enhance Collaboration with Contractors:
Conduct monthly performance meetings focusing on KPIs and operational challenges.
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3. Strengthen Preventive Maintenance Programs:
Expand PPM templates using historical data and OEM recommendations.

4. Improve Internal Communication:
Use automated escalation workflows to reduce approval delays.

5. Monitor High-risk Systems Daily:
Such as HVAC, electrical, BHS, and fire systems, to maintain reliability.

5.4 Technical Recommendations

1. Advance BMS—-CMMS Integration:
Enhance two-way communication for real-time fault resolution.

2. Mobile Application Optimization:
Improve usability for technicians in the field.

3. Develop Predictive Maintenance Tools:
Use IoT sensors and machine learning to predict failures.

4. Create Smart Dashboards:
Provide managers with real-time analytics and performance indicators.

5. Enhance Spare Part Tracking:
Use QR codes for faster inventory updates and automated stock alerts.

5.5 Limitations of the Study

The study is limited to RSIA’s maintenance operations and does not include financial
analysis,

passenger services, or airport-wide digital systems. Additionally, the research relied on
operational

data for one year only, and longer-term analysis may provide deeper insights.

5.6 Recommendations for Future Research
The following topics are suggested for future research:

* Long-term analysis of CMMS performance over 3—5 years

» Comparative studies between RSIA and other airports

* Cost-benefit analysis (ROI) of CMMS implementation

* The role of Al in predictive maintenance and smart airports

 The impact of fully autonomous systems on maintenance efficiency
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5.7 Conclusion

The implementation of the Dos-Maximo CMMS significantly improved maintenance
operations at Red Sea

International Airport. The system enhanced work order processing, improved PPM
compliance, increased

documentation quality, strengthened contractor accountability, and supported digital
transformation.

The findings confirm that CMMS systems like Dos-Maximo are essential for modern
airports seeking

operational excellence and reliability.
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Appendix A: Digital Survey Link
https://docs.google.com/forms/d/e/1FAIpQLSdmO-
cOONZPVSTRIEYIOZRIJ-1ZINmjlosMca3bWOV186S1VNA/viewform

QR Code for quick access:
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Dear DI, oo ,
I hope this message finds you well.

I am writing to inform you that I am a student at Midocean University — College of
Management, pursuing a Master’s degree in Business Administration. [ am currently
conducting a research study titled:

“The Importance of Dos-Maximo CMMS in Improving Operational and
Maintenance Efficiency at Red Sea International Airport.”

I kindly request your expertise in reviewing and validating the research questionnaire
designed for this study. Attached is a copy of the survey, and I would greatly appreciate
your insights and suggestions regarding the accuracy and appropriateness of the
statements used to measure the study’s objectives. Any recommendations for
modifications—whether rephrasing, adding, or removing statements would be highly
valuable.

Thank you very much for your time and support. I look forward to receiving your
constructive feedback.

Sincerely,

Mohanad Saeed Maqgbool
MBA Candidate

Mohanad magbool@hotmail.com
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