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Abstract

In the rapidly evolving airline industry, the strategic importance of
Maintenance, Repair, and Operations (MRO) has never been more critical.
This study delves into the transformative role of Key Performance
Indicators (KPIs) in enhancing the efficiency, effectiveness, and strategic
alignment of MRO operations within the airline sector. Through a mixed-
methods research design, incorporating both quantitative data analysis and
qualitative insights from industry experts, the investigation offers a
comprehensive understanding of how specific KPIs influence MRO
operational performance and strategic decision-making. Findings reveal
that operational efficiency KPIs, such as aircraft availability rate, mean
time between maintenance, and parts availability rate, significantly impact
MRO performance, contributing to improved operational reliability and
financial health. The study also underscores the interplay between safety,
quality, and customer satisfaction metrics, highlighting their collective
importance in fostering airline reputation and success. Strategic
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implications suggest that airlines can achieve operational excellence and
align MRO operations with broader business objectives through an
integrated KPI framework, advanced technology utilization, and a culture
of continuous improvement. This research not only bridges the gap
between theory and practice in MRO management but also sets forth
directions for future inquiry, particularly in the domains of emerging
technologies and sustainability practices within MRO operations. The
insights garnered from this study serve as a vital resource for airline
executives, MRO practitioners, and academic researchers, guiding
strategic enhancements in MRO operations to meet the challenges of the
contemporary aviation landscape.

Keywords: MRO, KPI, Operational Efficiency, Airline Industry, Strategic
Management.

Introduction
The Maintenance, Repair, and Operations (MRO) sector is pivotal to the airline industry, safeguarding

the safety, efficiency, and reliability of aircraft operations. This sector's evolution from basic
maintenance to a strategic cornerstone underscores its significance in enhancing an airline's competitive
edge, operational cost management, and customer satisfaction. The intricate nature of modern aircraft
maintenance, compounded by rigorous regulatory standards, necessitates an advanced approach to MRO
activities, integrating technical maintenance with strategic resource management and technological
adoption. In the face of escalating operational costs and the criticality of minimizing aircraft downtime,
the formulation and execution of MRO strategies increasingly rely on the precise application of Key
Performance Indicators (KPIs). These KPIs act as essential metrics, illuminating paths towards enhanced
reliability and streamlined maintenance schedules, thus supporting the broader objectives of safety,
customer satisfaction, and financial health within the airline industry.

As airlines grapple with challenges such as global expansion, volatile fuel prices, and evolving consumer
preferences, the strategic importance of MRO in maintaining operational resilience becomes
indisputable. It enables airlines to adapt to the changing aviation landscape while upholding the highest
safety and reliability standards. This article delves into the strategic integration of KPI-driven
management within MRO operations, aiming to delineate how airlines can transform MRO from a mere
cost center into a formidable strategic asset. It underscores the necessity of leveraging KPIs to optimize
operations and align them with the airline's strategic goals, thereby securing sustainability and a
competitive stance in the global aviation arena.

The complexity inherent in MRO activities, stemming not only from technical challenges but also from
the need to navigate a landscape marked by stringent safety standards and operational efficiency
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demands, underscores the critical role of KPIs. These quantifiable metrics reflect the core facets of
maintenance activities efficiency, quality, and performance and facilitate a strategic approach to decision-
making. By enabling the identification of inefficiencies, prioritization of tasks, and strategic resource
allocation, KPIs embed a culture of continuous improvement and alignment within MRO operations.
Moreover, the airline industry's dynamic nature, characterized by technological advancements and
regulatory shifts, mandates a flexible and responsive MRO strategy. KPIs furnish the necessary agility,
allowing for timely adjustments to maintain competitiveness, ensure compliance, and achieve operational
excellence.
The primary aim of this article is to thoroughly examine and evaluate the transformative impact of
specific KPIs on the operational efficiency and strategic positioning of MRO within the airline industry.
This exploration is predicated on the belief that KPIs, beyond serving as performance indicators, are
instrumental in guiding MRO operations toward achieving strategic alignment with the airline's
overarching goals. These goals encompass reducing operational costs, enhancing reliability and safety,
improving customer satisfaction, and ensuring regulatory compliance all vital for an airline's success in
the competitive landscape.
Accordingly, the article sets forth to:

1. Identify and highlight critical MRO KPIs, covering aspects such as operational efficiency,

3 financial metrics, safety, quality, customer satisfaction, innovation, and sustainability.
2. Assess the impact of these KPIs on MRO effectiveness and their broader strategic implications.
3. Provide insights into the strategic integration of KPIs within MRO operations, including the
development of KPI frameworks and the role of technology in KPI management.
4. Offer actionable recommendations for optimizing MRO KPI strategies, aimed at enhancing
operational excellence and fulfilling strategic objectives.

This comprehensive guide is designed to equip MRO executives and airline CEOs with the knowledge
and tools necessary for leveraging KPIs effectively, ensuring operational excellence and strategic success
in the highly competitive skies of the aviation industry.

Literature Review

This section synthesizes existing scholarship on the Maintenance, Repair, and Operations (MRO) sector
within the airline industry, focusing on its evolution, the strategic role of Key Performance Indicators
(KPIs), and the current gaps in research. The review is structured to contextualize the significance of
MRO in ensuring airline safety and operational efficiency, underscore the importance of KPlIs in strategic
MRO management, and identify areas necessitating further investigation. The evolution of the MRO
sector is pivotal in understanding its current complexities and strategic value. Vieira & Loures (2016)
provide a foundational overview of MRO fundamentals and strategies, analyzing the sector through a
SWOT framework. Their work elucidates the implications of MRO outsourcing, revealing a landscape
marked by competitive dynamics and the significance of strategic partnerships. Al-Kaabi, Potter, & Naim
(2007) delve into MRO outsourcing decisions, delineating a spectrum of business models that reflect
varying levels of operational control and cost implications, particularly highlighting the nuances of in-
house versus outsourced engine maintenance. Kamat et al. (2021) identify critical success factors for
MRO projects, emphasizing the roles of top management support and stakeholder engagement. Their
findings underscore the moderating effect of regulatory compliance on project success, illuminating the
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intricate balance between operational efficiency and adherence to safety standards. Hoff et al. (2022)
explore the integration of fuel cells into aviation maintenance, suggesting that MRO operations for such
technologies require novel approaches to facility requirements and personnel training, drawing parallels
with advancements in the automotive sector.
The role of KPIs in enhancing MRO decision-making processes is well-established, yet its application
demands further exploration. Pérez-Alvarez et al. (2018) investigate KPIs' function in monitoring and
validating business processes, proposing a model that links KPIs with organizational goals and decision-
making, thereby facilitating a governance framework aimed at achieving defined objectives. Andrade &
Sadaoui (2017) introduce a KPI management system to bridge visual and managerial gaps, advocating
for an integrated approach to KPI management that enhances information availability and decision-
making efficiency. Rodriguez-Rodriguez, Saiz, & Bas (2009) and Cai, Liu, Xiao, & Liu (2009) both
contribute to understanding the quantitative relationships between KPIs and performance elements within
a system. Their research offers insights into the systemic analysis of KPIs, identifying interdependencies
and providing a basis for comprehensive performance management strategies that can significantly
impact MRO operations. Despite the wealth of literature on MRO and the acknowledged importance of
KPIs, there exists a notable gap in comprehensive studies focusing on a holistic set of KPIs tailored
specifically for MRO management within the airline industry. This gap is significant due to the unique
4 operational, regulatory, and safety considerations inherent to the airline sector. The existing literature,
while rich in insights into individual aspects of MRO management and the theoretical underpinnings of
KPI utility, often lacks an integrated approach that combines these dimensions into a cohesive framework
applicable to the nuanced needs of airline MRO operations.

Methodology

This section delineates the methodological framework employed in investigating the strategic utilization
of Key Performance Indicators (KPIs) in the Maintenance, Repair, and Operations (MRO) sector of the
airline industry. The research adopts a mixed-methods approach, combining quantitative data analysis
with qualitative insights, to comprehensively assess the influence of KPIs on MRO operational efficiency
and strategic alignment. The study is anchored in a mixed-methods research design, integrating
guantitative and qualitative methodologies to capture the multifaceted nature of KPI management within
MRO operations. This design facilitates a robust examination of KPI impacts, allowing for the
guantification of operational performance metrics while also capturing the nuanced strategic insights
provided by industry experts. The dual approach ensures a balanced perspective, providing both
statistical validation of KPI effectiveness and a deeper understanding of the strategic considerations
underlying KPI implementation in MRO contexts.

The collection of data is structured around three principal strategies to ensure a comprehensive dataset:

1. Industry Surveys: Customized surveys were distributed across a wide spectrum of airline MRO
departments. These surveys were designed to gather quantitative data on the adoption,
monitoring, and perceived impact of various KPIs on operational efficiency and strategic
decision-making.

2. Interviews with MRO Executives: Semi-structured interviews were conducted with a selection of
MRO executives and managers from diverse airline operations. These interviews aimed to elicit
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gualitative insights into the strategic importance of KPIs, challenges associated with their
implementation, and the role these metrics play in shaping MRO strategies and outcomes.

3. Analysis of Operational Records: A review of operational records from participating airlines
provided quantitative data on the performance of specific KPIs over time. This analysis
facilitated an examination of the correlation between KPI achievement and key operational and
financial outcomes in MRO operations.

To rigorously assess the impact of KPIs on MRO performance, the study employed the following
analytical techniques:

1. Statistical Analysis: Utilizing statistical methods, including regression analysis, the study
analyzed quantitative data from surveys and operational records. This analysis identified
significant correlations between specific KPIs and MRO performance metrics, providing
empirical evidence of KPI effectiveness.

2. Benchmarking Analysis: Through benchmarking, the study compared KPI performance across
different airlines. This technique identified best practices in KPI management, highlighting areas
for improvement and innovation in MRO KPI utilization.

3. Thematic Analysis: The qualitative data from interviews underwent thematic analysis to distill
recurring themes and insights. This process elucidated the strategic nuances of KPI application in

5 MRO, including challenges, successes, and strategic implications for airlines.
The methodology outlined in this study is designed to provide a rigorous and comprehensive analysis of
the role of KPIs in enhancing MRO efficiency and effectiveness within the airline industry. By
employing a mixed-methods approach, the research offers actionable insights into the strategic
management of KPIs, guiding airlines toward improved operational performance and strategic alignment.

Findings

The investigation into the strategic use of Key Performance Indicators (KPIs) within the Maintenance,
Repair, and Operations (MRO) framework of the airline industry yielded significant insights. These
findings illuminate the profound impact of KPIs on operational efficiency, financial management, safety
protocols, quality assurance, and customer satisfaction within MRO operations. Detailed below are the
critical outcomes of this research, aligned with the study's objectives and methodological approaches.
Operational Efficiency KPlIs

The analysis distinctly underscores the influence of operational efficiency KPIs, including aircraft
availability rate, mean time between maintenance (MTBM), and parts availability rate, on MRO
performance:

o Aircraft Availability Rate: A cornerstone metric, the aircraft availability rate, is directly
correlated with enhanced operational performance and customer satisfaction. Airlines
showcasing superior availability rates demonstrated reduced maintenance-induced delays,
contributing to more reliable service offerings.

e Mean Time Between Maintenance (MTBM): Extended MTBM intervals, reflective of efficient
maintenance practices, correlate with decreased operational expenses and heightened aircraft
utilization. This efficiency not only fosters financial savings but also adapts airlines to meet
dynamic demand.
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e Parts Availability Rate: Critical to minimizing aircraft downtime, a high parts availability rate
expedites maintenance processes, significantly boosting operational readiness. Strategic supply
chain management emerged as a pivotal factor in achieving optimal parts availability.

Financial Metrics Analysis
Investigation into financial metrics, specifically cost per flight hour and total MRO costs, revealed their
vital role in influencing the airline's financial health:

e Cost per Flight Hour: An inverse relationship was identified between cost per flight hour and
airline profitability. Optimized MRO operations that maintain a lower cost per flight hour
contribute markedly to improved financial margins.

e Total MRO Costs: Strategic MRO management, encompassing technology adoption and efficient
supplier negotiations, directly correlates with the reduction of total MRO costs. This strategic
focus on cost management is essential for maintaining competitive advantage and financial
sustainability.

Safety, Quality, and Customer Satisfaction
The triadic relationship between safety incident rates, quality metrics, and post-maintenance customer
satisfaction underscores the integrated impact of these KPIs on airline reputation and operational success:

o Safety and Quality Metrics: Lower safety incident rates and high-quality maintenance outcomes

6 are intrinsically linked to higher customer trust and satisfaction. Investment in rigorous safety
protocols and continuous staff training is key to upholding these standards.

o Customer Satisfaction: Enhanced customer satisfaction scores post-maintenance were influenced
by not only direct service experiences but also perceptions of airline safety and maintenance
guality. Transparent communication and leveraging customer feedback are pivotal practices in
maintaining high satisfaction levels.

Best Practices and Strategic Integration

The study highlighted best practices in KPlI management, emphasizing the importance of a holistic
approach that incorporates cross-functional teamwork, regular skill development, and an innovation-
driven culture. Engaging front-line employees in the innovation process and aligning KPI management
strategies with overarching business goals were identified as crucial for optimizing MRO operations and
achieving strategic objectives.

Discussion

This study's exploration into the strategic employment of Key Performance Indicators (KPIs) in the
Maintenance, Repair, and Operations (MRO) domain within the airline industry has yielded nuanced
insights that not only resonate with existing academic discourse but also extend the frontier of knowledge
in MRO management. This discussion contextualizes the findings, weaving them into the broader
tapestry of MRO literature, and elucidates their strategic and practical ramifications. The critical role of
KPIs in enhancing operational efficiency, financial stewardship, safety, quality, and customer satisfaction
in MRO operations is well-documented. However, this research contributes novel perspectives by
delineating the synergistic effects of these KPIs and their collective impact on airline operational and
financial performance. Notably, the study illuminates how strategic KPlI management can transform
MRO from a cost-centric to a value-driven function within airlines.
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Comparing these findings with existing literature underscores the innovative nature of this research.
While previous studies (Vieira & Loures, 2016; Al-Kaabi et al., 2007) have separately examined aspects
of MRO efficiency and KPI relevance, this study integrates these dimensions, offering a comprehensive
view of KPIs as strategic tools for operational and financial optimization in the MRO sector.
The strategic employment of KPIs in MRO operations emerges as a potent lever for airlines to enhance
operational excellence and align with broader business objectives. The findings suggest that a holistic
KPI framework, encompassing efficiency, safety, quality, and customer satisfaction metrics, is crucial for
achieving this alignment. Moreover, leveraging advanced technologies for KPI tracking and fostering a
culture of continuous improvement and employee engagement are pivotal strategies for maximizing the
strategic value of MRO operations.
Airlines are advised to integrate KPI-driven insights into their strategic planning processes, ensuring that
MRO activities not only support but propel the achievement of corporate goals. This strategic integration
necessitates a dynamic approach to KPI management, responsive to technological advancements,
regulatory changes, and market trends.
While this study provides comprehensive insights into the strategic role of KPIs in MRO, it
acknowledges limitations in the scope of data and the balance between quantitative and qualitative
analyses. Future research could expand the dataset to include a broader spectrum of airlines and delve
7 deeper into emerging technologies and sustainability trends affecting MRO. Significantly, the study
identifies a fertile ground for future investigations focusing on the integration of emerging technologies
like Al, loT, and blockchain in MRO operations. Exploring these technologies' implications for KPI
management and operational outcomes will be crucial for advancing MRO practices.
In synthesizing the study's findings with existing literature and strategic considerations, it is evident that
KPIs hold transformative potential for MRO operations in the airline industry. By strategically managing
and integrating KPIs into broader business objectives, airlines can not only achieve operational
excellence but also secure a competitive edge in the dynamic aviation landscape. The path forward calls
for continuous innovation, strategic agility, and a commitment to excellence in MRO management.

Implications and Future Directions

The strategic utilization of Key Performance Indicators (KPIs) in MRO has profound implications for
airline operators. By integrating a robust KPI framework into MRO operations, airlines can achieve
several key objectives:

1. Operational Excellence: Airlines can significantly enhance operational efficiency and reliability,
ensuring aircraft are available and fit for operation, thus minimizing downtime and disruption.

2. Financial Optimization: Through effective KPl management, airlines can identify cost-saving
opportunities, optimize resource allocation, and improve financial performance.

3. Safety and Quality Assurance: Adherence to safety and quality KPIs ensures compliance with
regulatory standards and fosters a culture of excellence, crucial for maintaining passenger trust
and loyalty.

4. Customer Satisfaction: By aligning MRO operations with customer-centric KPlIs, airlines can
deliver superior service quality, enhancing overall customer satisfaction and competitive
positioning in the market.
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Industry practitioners are encouraged to consider these implications as part of their strategic planning and
operational management processes, recognizing the value of KPIs as critical enablers of organizational
success.
While this study has provided valuable insights into the strategic role of KPIs in enhancing MRO
operations, the rapidly evolving nature of the airline industry presents ongoing challenges and
opportunities for further research:

1. Emerging Technologies: Future studies should explore the impact of cutting-edge technologies,
such as artificial intelligence (Al), the Internet of Things (loT), and blockchain, on MRO
operations and KPI management. Investigating how these technologies can be leveraged to
improve predictive maintenance, parts traceability, and operational efficiency will be of
particular interest.

2. Sustainability Practices: As the airline industry faces increasing pressure to reduce its
environmental footprint, research into sustainable MRO practices and the integration of
sustainability metrics into the KPI framework is needed. This includes exploring the implications
of alternative fuels, energy-efficient technologies, and waste reduction strategies on MRO
operations.

3. Regulatory and Compliance Changes: The dynamic regulatory landscape of the airline industry

8 necessitates continuous monitoring and analysis. Future research could focus on the impact of

regulatory changes on MRO strategies, examining how airlines can adapt their KPI frameworks
to ensure compliance while maintaining operational and financial performance.

4. Globalization and Supply Chain Dynamics: The globalization of airline operations introduces
complexities in MRO supply chain management. Future studies could investigate the challenges
and opportunities presented by global MRO networks, including issues related to parts sourcing,
logistics, and cross-border regulatory compliance.

The strategic employment of KPIs within MRO operations represents a significant lever for airlines to
enhance efficiency, safety, quality, and customer satisfaction. This study not only underscores the
importance of a holistic and integrated approach to KPI management but also highlights the necessity for
continuous innovation and adaptation in response to technological advancements and market trends. As
the airline industry continues to evolve, the insights provided herein offer a foundation for both industry
practitioners and academic researchers to build upon, driving forward the pursuit of excellence in MRO
operations and contributing to the sustainable growth and success of the aviation sector.

Conclusion

The inquiry into the strategic deployment of Key Performance Indicators (KPIs) within the Maintenance,
Repair, and Operations (MRO) framework of the airline industry has unveiled the transformative
potential of these metrics. This study has meticulously demonstrated how KPIs serve as pivotal tools in
enhancing operational efficiency, financial performance, safety standards, quality control, and customer
satisfaction in MRO activities. By synthesizing the research findings, this conclusion aims to underscore
the critical role of KPIs, reaffirm the study's strategic recommendations, and reflect on the journey
towards operational excellence and strategic differentiation in the airline industry.

This research has highlighted the integral role of operational efficiency KPIs, such as aircraft availability
rate, mean time between maintenance, and parts availability rate, in driving MRO performance. Financial
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metrics, notably cost per flight hour and total MRO costs, have been identified as crucial for sustaining
financial health. Furthermore, the interplay between safety, quality, and customer satisfaction metrics has
been shown to significantly influence airline reputation and success, delineating a holistic view of KPI
impact within MRO operations.
The findings advocate for a strategic orientation towards KPI management, emphasizing the need for an
integrated framework that aligns with airline business objectives. Advanced technologies and data
analytics are recommended to enhance KPI tracking and analysis, facilitating proactive and informed
decision-making. Moreover, fostering a culture of continuous improvement and employee engagement
has been identified as vital for embedding a strategic focus within MRO operations, ensuring that airlines
not only meet but exceed operational and customer expectations.
In an era marked by rapid technological advancements and shifting market dynamics, the airline
industry's MRO sector stands at a crossroads. The strategic management of KPIs offers a pathway to not
just navigate but thrive within this landscape, transforming MRO operations from traditional cost centers
to strategic assets. This study reinforces the imperative for airlines to embrace continuous improvement
and innovation, leveraging KPIs to drive operational excellence and strategic alignment.
While this research has provided valuable insights into the role of KPIs in MRO, the evolving nature of
the airline industry necessitates ongoing inquiry and adaptation. Future research directions, including the
9 exploration of emerging technologies and sustainability trends, promise to further refine and expand our
understanding of strategic KPI management in MRO. As airlines continue to navigate the complexities of
the global aviation environment, the strategic application of KPIs within MRO operations will
undoubtedly remain a cornerstone of competitive advantage and industry leadership.
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Appendix
Appendix A — Comprehensive KPI Inventory for Chief Executive Officer, Maintenance, Repair &
Operations (CEOMRO)
Aligned with “Enhancing MRO Efficiency and Effectiveness in the Airline Industry: A Strategic
Approach to KPI-Driven Management” and the Top 100 CEOMRO KPIs. To operationalize the KPI-
driven framework presented in the article, this appendix delivers the full inventory of 100 role-specific
KPIs for the CEOMRO. Each metric is defined and validated according to the Universal KPI
Development Framework for Airline Roles, ensuring direct linkage to network reliability, cost efficiency,
safety, digital maturity, and sustainability.
Strategic Dimensions & KPI Groups
1. Operational Efficiency & Flight Reliability
2. Financial Stewardship & Cost Management
3. Safety & Regulatory Compliance
10 4. Maintenance Quality & Reliability
5. Customer Satisfaction & Service Reliability
6. Innovation & Digital Transformation
7. Human Capital & Workforce Development
8. Sustainability & Environmental Performance
9. Supply Chain & Inventory Management
10. Strategic Alignment & Governance
How to Use This Inventory
1. Populate Role-Specific Dashboards
o For each KPI, embed:
» Definition & Abbreviation (e.g., Mean Time To Repair (MTTR))
= Calculation Formula (numerator/denominator, units)
» Data Source (ERP/MRO system, AODB, loT feed, supplier EDI)
= Reporting Cadence (Daily/Weekly/Monthly/Quarterly)
2. Define Clear RACI
o Responsible: CEOMRO Leadership Team, Line Maintenance Supervisors
o Accountable: CEOMRO
o Consulted: Maintenance Planning, OCC, Supply Chain, Finance, Digital Transformation
o Informed: COO, CFO, Executive Steering Committee
3. Benchmark Performance
o Establish “leading-practice” thresholds via:
= |ATA/ICAO standards
= Peer-group benchmarking (e.g., top-quartile carriers)
» Internal digital-twin pilot results
4. Integrate Across the MRO Value Chain
o Link upstream/downstream metrics to trace impact on OTP and CASK:
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» Forecast Accuracy — Procurement OTD — Maintenance TAT — On-Time
Departure — CASK
5. Embed Advanced Enablers
o Digital: Real-time lIoT monitoring, Al-driven predictive analytics, blockchain parts
provenance, mobile-MRO applications
o Green: CO: per ASK, SAF onboarding rate, waste-reduction KPIs
6. Governance & Continuous Improvement
o Cadence:
= Daily exception alerts for critical deviations
»  Weekly operational reviews with rolling trends
= Monthly/Quarterly deep dives & root-cause analyses
o Re-Calibration: Quarterly target review & KPI-definition refinement per evolving
strategy, technology, or market shifts
o Feedback Loops: Solicit input from frontline technicians, data analysts, suppliers, and
executive sponsors to drive Kaizen and Six-Sigma sprints
Together, these 100 meticulously validated KPIs equip the CEOMRO with both the tactical levers and
strategic guardrails necessary to transform maintenance, repair, and operations into a competitive
advantage delivering measurable gains in reliability, safety, cost control, digital maturity, and
environmental stewardship.

Operational Efficiency

(Strategic Dimension: Operational Efficiency, Flight Reliability)
e Aircraft Availability Rate (AAR)

e Aircraft Utilization Rate (AUR)

e Ground Time Turnaround (GTT)

¢ Mean Time Between Maintenance (MTBM)

e Mean Time To Repair (MTTR)

e Maintenance Turnaround Time (MTAT)

e On-Time Maintenance Completion (OTMC)

e AOG Resolution Time (AOG-RT)

e  AOG Spare Parts On-Time Delivery (AOG-OTD)

e Maintenance Schedule Adherence (MSA)

Financial Stewardship

(Strategic Dimension: Cost Efficiency, Financial Performance)
e MRO Cost Per Flight Hour (MCOF)

e Maintenance Cost per Available Seat Kilometer (CASK-MRO)
e  Cost of Unscheduled Maintenance per Flight Hour (COSM)
e Downtime Cost per Aircraft Hour (DCAH)

e Inventory Carrying Cost Ratio (ICCR)

¢ ROl on MRO Investments (ROI-MRO)

e Budget Variance in MRO Operations (BV-MRO)

e  Capital Expenditure Accuracy (CapEx-Acc)

e Material Cost Variance (MCV)

e Labor Cost per Maintenance Hour (LCOH)
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Safety & Compliance
(Strategic Dimension; Safety, Regulatory Compliance)
e Safety Incident Rate (SIR)
e Regulatory Compliance Rate (RCR)
e Audit Finding Closure Time (AFCT)
e Non-Compliance Incident Count (NCIC)
e  Safety Training Completion Rate (STCR)
e SOP Adherence Rate (SOP-AR)
e Repeat Safety Findings Rate (RSFR)
e Incident Investigation Closure Rate (IICR)
o Corrective Action Effectiveness (CAE)
o Documentation Accuracy Rate (DAR)
Quality & Reliability
(Strategic Dimension: Quality, Reliability)
e Post-Maintenance Defect Rate (PMDR)
e Repeat Repair Rate (RRR)
e  First-Time Fix Rate (FTFR)
e Non-Conformance Rate (NCR)
1 2 e Maintenance Quality Score (MQS)
e Technical Log Error Rate (TLER)
o Reliability Growth Rate (RGR)
e  Warranty Cost per Event (WCE)
e Mean Time Between Failures (MTBF)
e  Critical Component Failure Rate (CCFR)
Customer Satisfaction & Service
(Strategic Dimension: Customer Experience, Service Reliability)
e  On-Time Departure Post-Maintenance (OTP-MRO)
e Delay Minutes Caused by Maintenance (DM-MRO)
e Cancellation Rate due to MRO (CR-MRO)
e Net Promoter Score Post-Maintenance (NPS-MRO)
e  Customer Complaint Rate (CCR-MRO)
e Service Recovery Time (SRT)
e Passenger Disruption Events (PDE)
e  Spare Seat Impact Rate (SSIR)
e  Customer Satisfaction Score (CSAT-MRO)
e  Ground Experience Satisfaction (GES)
Innovation & Digitalization
(Strategic Dimension: Innovation, Digital Transformation)
o Digital Tool Adoption Rate (DTAR)
e MRO Process Automation Rate (MPAR)
e Predictive Maintenance Accuracy (PMA)
e Al-Driven Fault Prediction Rate (AFP)
e Digital Twin Utilization Rate (DTUR)
¢ Innovation Implementation Rate (IIR)
e Time to Develop Digital Solutions (TDDS)
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e Blockchain Parts Traceability Rate (BPTR)
e |oT Sensor Coverage Rate (IoT-SCR)
e  Process Improvement ROI (PI-ROI)
Human Capital & Culture
(Strategic Dimension; Human Resources, Training & Development)
e Technician Productivity Rate (TPR)
e Employee Turnover Rate in MRO (ETR-MRO)
e  Training Hours per Technician (THT)
o Skills Certification Rate (SCR-MRO)
o Employee Engagement Index (EEI)
e  Overtime Hours Ratio (OTR-MRO)
e  Succession Planning Coverage (SPC)
e  Safety Culture Index (SCI)
o  Workforce Diversity Rate (WDR)
e Internal Promotion Rate (IPR-MRO)
Sustainability & Environmental Impact
(Strategic Dimension: Sustainability, Environmental Performance)
e CO: Emissions per Flight Hour (CO2-FH)
1 3 o  Energy Consumption per MRO Operation (EC-MRO)
e Waste Recycling Rate (WRR-MRO)
e SAF Utilization Rate (SAF-UR)
e  Green Parts Procurement Rate (GPPR)
e Environmental Incident Rate (EIR-MRO)
e  Water Usage per Operation (WU-0O)
e Hazardous Material Disposal Compliance (HMDC)
e Sustainable Materials Usage Rate (SMUR)
e Carbon Offset Ratio (COR-MRO)
Supply Chain & Inventory Management
(Strategic Dimension: Supply Chain Efficiency, Inventory Control)
e  Spare Parts Fill Rate (SPFR)
e Inventory Accuracy Rate (IAR)
e  Stockout Rate in MRO (SOR-MRO)
e Days of Supply on Hand (DSH)
e  Supplier On-Time Delivery (SOTD)
e  Supplier Quality Performance (SQP)
e Lead Time Variance (LTV)
e Obsolete Inventory Value (OIV)
e Emergency Procurement Rate (EPR-MRO)
e  Secondary Supplier Utilization (SSU)
Strategic Alignment & Governance
(Strategic Dimension: Strategic Planning, Governance & Data)
e MRO Strategy Alignment Index (MSAI)
e Achievement of MRO Strategic Goals (AMSG)
e KPI Review Completion Rate (KRCR)
e MRO Governance Compliance Rate (MGCR)



it 34 1 G il o i 6
“ International Conference on Interdisciplinary Studies in -~ 1F+¥ cuigusyt ¥+ 4 ¥4
Management & Engineering (ICISME-2024) Ol obidls 5417 9 Jono

MAY 19 & 20,2024 | UNIVERSITY OF TEHRAN ' OxfordCert

Universa

(P 1SCe

""','"""’m" International Science Citation Center

Balanced Scorecard Integration Rate (BSIR)
Digital Maturity Score for MRO (DMS-MRO)
Stakeholder Satisfaction Index (SSI-MRO)
Business Continuity Plan Test Rate (BCPTR)
Risk Mitigation Plan Completion (RMPC)
Board-Level KPI Reporting Accuracy (BLKRA)
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