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Abstract

This study rigorously explores the pivotal role of Key Performance Indicators (KPIS) in
advancing airline safety management, addressing the necessity for a systematic, data-driven
approach to enhancing safety measures, compliance, and culture within the airline industry.
Through a mixed-methods research design combining quantitative analysis of safety
performance data and qualitative insights from industry professionals, the study identifies and
evaluates a comprehensive set of safety KPIs integral to operational safety, regulatory
adherence, and the promotion of a proactive safety culture. The findings reveal that specific
KPls, notably those related to proactive safety actions and employee safety engagement,
significantly contribute to improving safety protocols and outcomes. By integrating these KPIs
into their safety management systems, airlines can not only meet but exceed regulatory
standards, setting new benchmarks for safety excellence. The research underscores the
strategic importance of KPIs in facilitating a proactive, anticipatory approach to safety
management, moving beyond compliance to foster continuous improvement and a robust
safety culture. This study contributes to both theoretical frameworks and practical applications
in airline safety management, offering actionable insights for Chief Safety Officers and
delineating future research directions to further enhance airline safety standards.

Key words: Airline Safety, Safety Management Systems, Key Performance Indicators,
Regulatory Compliance, Safety Culture, Proactive Safety.
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1. Introduction

1.1.Background

The airline industry, globally recognized for its stringent safety standards, operates
with safety as its paramount concern. This commitment is essential for maintaining
passenger, crew, and public trust. Historically, the evolution of safety management in
aviation has shifted from reactive responses to incidents, towards proactive and
predictive strategies aimed at accident prevention.

The adoption of Safety Management Systems (SMS) marks a significant shift
towards a more systematic approach to risk management related to flight operations,
aircraft maintenance, and air traffic control, among other aspects. Central to this
approach is the Chief Safety Officer (CSO), who spearheads the development,
implementation, and ongoing refinement of the SMS, integrating safety processes
across all airline operations.

This shift towards a data-driven approach, where decision-making is increasingly
reliant on the analysis of comprehensive data sets, underscores the importance of
KPIs. These indicators are instrumental for CSOs and their teams in measuring safety
performance, identifying trends, and making informed enhancements to safety
protocols across the broad spectrum of operational safety, employee safety, flight
safety, regulatory compliance, and safety culture.

As the aviation sector expands, facing growing passenger numbers and operational
complexities, the significance of robust safety and effective safety management is ever
more critical. The role of the CSO, backed by a thorough set of safety KPIs, is essential
in meeting these challenges, ensuring the safety and sustainability of airline operations
amidst evolving operational, environmental, and technological landscapes.

1.2.Rationale

The imperative for a data-driven approach to safety within the airline industry is
clear. In an environment where margins for error are slim and the potential
consequences of incidents severe, reliance on empirical evidence and systematic data
analysis is critical. KPIs emerge as fundamental tools in this context, offering a
guantifiable measure of safety performance and enabling proactive safety
management. By leveraging KPIs to identify emerging risks and areas of concern,
airlines can implement preventative measures, shifting from a compliance-based
perspective to one of continuous safety performance improvement.

KPIs also play a crucial role in benchmarking and fostering a culture of continuous
improvement, allowing airlines to measure their safety performance against industry
standards or historical data. This process not only aids in internal assessment and
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regulatory compliance but also enhances transparency and communication within the
airline and with external stakeholders, reinforcing a collective commitment to safety.

1.3.0bjective

The overarching goal of this research is to identify, assess, and refine the use of
specific KPIs to bolster airline safety measures and cultivate a strong safety culture.
Recognizing KPIs as more than mere metrics, this study aims to demonstrate their
value as essential tools for CSOs in guiding informed decision-making, prioritizing
safety efforts, and evaluating the efficacy of safety interventions. Through a detailed
exploration of critical safety KPIs, this research seeks to establish a foundation for
monitoring and enhancing safety within the airline industry, contributing to the broader
objective of making air travel among the safest modes of transportation.

2. Literature Review

This section traces the evolution of airline safety management, shedding light on
its historical progression, the pivotal role of organizational factors, and the transition
through various management eras. It further delves into the empirical support for the
utilization of Key Performance Indicators (KPIs) in safety oversight and identifies
existing gaps in literature concerning their integration and impact on airline safety
strategies.

2.1Historical Progress and Organizational Factors

Safety management systems (SMS) in airlines have significantly evolved,
influenced by a deeper understanding of human factors and organizational dynamics.
Liou, Yen, and Tzeng [1] pioneered a method combining fuzzy logic with the Decision
Making Trial and Evaluation Laboratory (DEMATEL) technique, demonstrating its
application using Taiwanese civil aviation data. This method facilitates the mapping of
complex system relationships, pinpointing critical factors to enhance safety
management effectiveness. This advancement underscores the shift from isolated
safety measures to integrated safety management systems, reflecting a broader
industry trend towards systemic risk assessment and mitigation.

2.2Era-Based Evolution of Safety Management

Cokorilo [2] categorizes the evolution of aviation safety management into distinct
eras: technical, human factors, organizational, and total system. This segmentation
illustrates the industry's shift from a focus on technological solutions to a more holistic
view that encompasses human and organizational factors, aligning with global safety
management practices. This historical perspective provides a framework for
understanding the progression towards comprehensive safety systems that
incorporate advanced analytics and predictive modeling.
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2.3Contemporary Challenges in Air Traffic Safety

Brooker [3] examines the transition in Air Traffic Management (ATM) safety,
highlighting the move towards stringent safety targets. This evolution reflects the
industry's response to growing traffic volumes and operational complexities,
necessitating innovative approaches to maintain and enhance safety standards. The
study points to the need for continuous technological upgrades and the integration of
multi-layered safety defenses.

2.4Quantitative Models and Risk Management

Lee [4] introduces a quantitative model for assessing aviation safety risks,
employing a combination of the fuzzy linguistic scale method and criticality analysis
principles. This model aims to refine safety risk management systems by offering a
nuanced evaluation of risk factors, emphasizing the importance of a quantifiable
approach to safety management.

2.5Safety Performance and Risk Management

The collective research efforts in forecasting and managing aviation safety risks
underscore the critical role of quantitative models in supporting safe service delivery.
These models are pivotal for the sustainable growth of the aviation sector, highlighting
the need for robust safety risk management frameworks at both organizational and
state levels [5].

2.6Importance of KPIs in Safety Oversight

The literature robustly supports the significance of KPIs in enhancing safety
oversight. Studies across various industries illustrate KPIs' role in driving safety
improvements, offering a mechanism for monitoring safety performance and facilitating
proactive safety management [6,7]. These insights reinforce the value of KPIs in
identifying improvement areas, enabling airlines to benchmark against industry
standards and foster a culture of continuous safety enhancement.

2.7Gap ldentification

Despite the extensive application and theoretical support for safety KPIs, notable
gaps remain in the literature, particularly regarding the comprehensive integration of
KPlIs into airline safety strategies. Challenges include the harmonization of safety and
security measures, the scarcity of comprehensive operational data, and the prevalence
of reactive versus proactive safety management approaches. These gaps highlight the
need for further research into the development of adaptable, robust KPI frameworks
that accurately reflect the multifaceted nature of airline safety and support the dynamic
requirements of modern aviation operations.

3. Methodology
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This section outlines the mixed-methods research approach employed to assess
the effectiveness of Key Performance Indicators (KPIs) in airline safety management.
It details the data collection processes and analytical techniques utilized, emphasizing
the study's commitment to rigorous, empirical investigation.

3.1 Research Design

The study adopts a mixed-methods approach, combining quantitative and
gualitative research methodologies to provide a comprehensive analysis of safety KPIs
within the airline industry. This design enables a nuanced exploration of KPI
effectiveness, capturing both statistical trends and contextual insights. The quantitative
component focuses on the aggregation and analysis of numerical data related to safety
performance metrics, while the qualitative aspect involves gathering subjective
perspectives from industry professionals through interviews and surveys.

3.2 Data Collection

Quantitative Data Collection: Safety performance data, incident reports,
compliance records, and safety audit results were systematically collected from a
diverse set of airlines. Sources included publicly available safety reports, aviation
safety databases, and confidential data shared by airlines under non-disclosure
agreements. The selection of data sources aimed to ensure a broad representation
across different airline sizes, geographic regions, and operational contexts, facilitating
a comprehensive analysis of KPI effectiveness.

Qualitative Data Collection: In-depth interviews and structured surveys were
conducted with airline safety personnel, including Chief Safety Officers, safety
managers, and frontline employees. This approach aimed to capture insights into the
practical application, challenges, and perceived impacts of implementing safety KPIs.
Additionally, case studies of airlines recognized for exemplary safety performance
were developed to provide context-rich analyses of successful KPI integration.

3.3Analysis Technique

Quantitative Analysis: Descriptive statistics, correlation analysis, and regression
models were employed to examine the quantitative data. This analysis facilitated the
identification of trends, relationships, and the quantifiable impact of specific KPIs on
safety outcomes and compliance rates, offering objective evidence of KPI
effectiveness.

Qualitative Analysis: Content analysis was applied to interview and survey
responses, enabling the identification of recurring themes related to KPI
implementation challenges and benefits. This qualitative analysis provided depth to the
understanding of how KPIs are operationalized within airline safety management
practices and their influence on safety culture.
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Comparative Case Study Analysis: A comparative analysis of the case studies was
conducted to highlight best practices, lessons learned, and innovative strategies for
KPI utilization. This method allowed for the examination of KPI effectiveness across
different airlines, revealing insights into the adaptability and impact of KPI-driven safety
management systems.

3.4Ethical Considerations

All research activities were conducted in accordance with ethical guidelines,
ensuring confidentiality and anonymity for participating individuals and organizations.
Informed consent was obtained from all interview and survey participants, and data
was handled with utmost care to protect the privacy and integrity of the information
provided.

4. Findings

This section presents the core findings from the study's comprehensive analysis of
safety KPIs within the airline industry. It highlights the identified KPIs deemed most
impactful for airline safety oversight and discusses their influence on safety measures,
regulatory compliance, and safety culture.

4.1ldentification of Key Safety KPIs

The analysis yielded a set of KPIs pivotal in monitoring and enhancing various
dimensions of airline safety. These KPIs span operational safety, employee safety,
flight safety, regulatory compliance, and safety culture, offering a holistic view of an
airline's safety performance. Among these, specific KPIs such as the "Number of
Safety Incidents,” "Employee Safety Training Completion Rate,"” and "Compliance
Rate with Safety Audits” were highlighted for their direct correlation with improved
safety outcomes.

4.2Impact of Safety KPIs

Enhancing Safety Measures: KPIs emerged as crucial tools for refining safety
protocols. For instance, the "Number of Safety Incidents" KPI drove targeted
improvements in maintenance and operational protocols, demonstrating the utility of
KPlIs in identifying and addressing safety vulnerabilities.

Achieving Regulatory Compliance: The analysis revealed that KPIs focused on
regulatory compliance, such as "Compliance Rate with Safety Audits,” effectively
guided airlines towards exceeding safety standards, underscoring the role of KPIs in
fostering a culture of excellence in safety.

Cultivating a Safety Culture: Insights from the qualitative analysis highlighted the
significant impact of KPIs on promoting a robust safety culture. The "Employee
Perception of Safety Culture"” KPI, in particular, was instrumental in engaging
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employees at all levels, fostering a shared commitment to safety and continuous
improvement.
4.3Case Studies and Comparative Analysis Insights
The comparative analysis of case studies underscored the adaptability and
effectiveness of KPI-driven safety management systems across different airline
contexts. High-performing airlines demonstrated a comprehensive integration of
technology and data analytics in monitoring KPIs, leading to proactive safety measures
and operational efficiencies. Leadership commitment and employee involvement
emerged as common themes among these airlines, highlighting the importance of a
unified approach to safety management.
4.4Quantitative and Qualitative Integration
The integration of quantitative and qualitative findings offered a nuanced
understanding of KPI effectiveness. While quantitative data provided objective
evidence of KPI impact on safety performance, qualitative insights shed light on the
operational and cultural factors that influence the successful implementation of KPIs.
This comprehensive analysis reaffirms the value of a mixed-methods approach in
researching complex safety management issues.

5. Discussion

This section interprets the study's findings within the context of existing theories
and practices in airline safety management, delineates the strategic implications for
Chief Safety Officers (CSOs), acknowledges research limitations, and suggests
avenues for future inquiry.

5.1 Interpretation of Findings

Alignment with Theoretical Frameworks: The study's findings corroborate and
extend existing theoretical frameworks on safety management systems (SMS) and
proactive safety management approaches. The identified KPIs, particularly those
emphasizing proactive safety actions and employee engagement, align with the shift
towards predictive safety management strategies aimed at preempting safety incidents
before they occur. This supports the notion that an integrated, data-driven approach is
crucial for advancing safety standards in the airline industry.

Advancement of Proactive Safety Management: The effectiveness of KPIs in
fostering a proactive safety culture underscores the practical application of proactive
safety management theories. By enabling airlines to identify and mitigate potential risks
systematically, KPIs serve as critical tools for transitioning from reactive to anticipatory
safety practices.
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Contribution to Safety Culture Development: The impact of KPIs on cultivating a
positive safety culture aligns with theoretical models that consider safety culture a
pivotal element of effective safety management. The study highlights how KPI-driven
strategies can enhance employee participation in safety initiatives, thereby
strengthening organizational commitment to safety.

5.2 Strategic Implications for Safety Management

The study's insights offer actionable guidance for CSOs in leveraging KPIs to
enhance safety protocols, training programs, and organizational safety culture. By
integrating KPIs into safety management strategies, CSOs can ensure a systematic,
guantifiable approach to safety improvements, regulatory compliance, and the
promotion of a safety-first ethos across airline operations.

5.3 Limitations and Future Research Directions

While the findings provide valuable contributions to airline safety management,
several limitations warrant mention. The scope of data and its generalizability may be
constrained by the diversity of airline operations and regulatory environments.
Additionally, the mixed-methods approach, though comprehensive, introduces
complexities in integrating quantitative and qualitative insights.

Future research should explore the effectiveness of safety KPIs across a broader
array of airline contexts, including low-cost and cargo carriers, to enhance the
generalizability of findings. Investigations into the integration of emerging technologies,
such as Al and IoT, in developing dynamic KPI models could further advance the field.
Additionally, longitudinal studies assessing the long-term impact of KPI-driven safety
initiatives would provide deeper insights into the sustained benefits of these strategies.

6. Implications and Future Research

This section explores the broader implications of the study's findings for airline
safety management and delineates avenues for future research that can extend the
knowledge base and practical applications of Key Performance Indicators (KPIs) in
enhancing airline safety.

6.1 Theoretical Contributions

The study enriches the existing body of knowledge on airline safety management
by highlighting the crucial role of KPIs in advancing safety protocols, regulatory
compliance, and safety culture within the airline industry. It underscores the alignment
of KPI-driven safety management with proactive and predictive safety approaches,
contributing to the theoretical understanding of how data-driven strategies can be
effectively implemented to mitigate risks and enhance safety outcomes. Furthermore,
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the findings offer empirical support to the notion that a robust safety culture,
underpinned by strategic KPI implementation, is foundational to achieving and
sustaining high safety standards.

6.2 Practical Recommendations

Based on the insights garnered from the study, several practical recommendations

are proposed for airlines and safety management professionals:

e Development of Adaptive KPI Frameworks: Airlines should continually refine
their KPI frameworks to reflect evolving safety priorities, operational challenges,
and technological advancements, ensuring that safety management remains
responsive and effective.

e Integration of Technology in Safety Monitoring: Leveraging emerging
technologies such as Al, machine learning, and I0T can enhance the precision
and predictive capabilities of KPI analyses, enabling more proactive safety
interventions.

e Enhancing Employee Engagement: Fostering an organizational culture that
values employee participation in safety initiatives is crucial. Training programs
and communication strategies should emphasize the importance of individual
contributions to the collective safety goals.

e Benchmarking and Continuous Improvement: Airlines should engage in regular
benchmarking exercises against industry standards and past performance to
identify areas for improvement and track progress over time, fostering a culture
of continuous safety enhancement.

6.3 Future Research Directions

The study opens several pathways for future research, aiming to further the

understanding and application of safety KPIs within the airline industry:

e Cross-Industry KPI Application: Investigating the transferability of safety KPIs
from other high-risk industries could uncover innovative approaches to safety
management applicable to aviation.

e Longitudinal Impact Studies: Conducting long-term studies on the impact of KPI-
driven safety initiatives would provide valuable insights into their efficacy over
time, contributing to the refinement of safety strategies.

e Cultural and Operational Variability: Future research should examine how
cultural and operational differences across airlines influence the effectiveness
of safety KPIs, aiming to develop customizable frameworks that accommodate
diverse airline contexts.
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e Ethical and Privacy Considerations: As data-driven safety management
practices evolve, exploring the ethical and privacy implications of extensive data
collection and analysis will be critical, ensuring that safety enhancements are
balanced with respect for individual rights and data protection norms.

7. Conclusion
7.1 Summary of Key Findings and Contributions
This study embarked on a comprehensive examination of the role and effectiveness
of Key Performance Indicators (KPIs) in enhancing airline safety management
practices. By employing a mixed-methods approach, the research unveiled a set of
critical KPIs that significantly impact operational safety, regulatory compliance, and the
cultivation of a robust safety culture within airlines. The findings underscore the
indispensable role of KPIs in facilitating a data-driven, proactive approach to safety
management, aligning with the industry's shift towards more predictive safety
practices.
7.2 Theoretical and Practical Implications
Theoretically, this research contributes to the expanding literature on safety
management systems by demonstrating how KPIs can be integrated into proactive
safety strategies to mitigate risks before they manifest into incidents. Practically, the
study offers actionable insights for Chief Safety Officers and safety management
professionals, providing a blueprint for developing, implementing, and refining KPI-
driven safety protocols that not only comply with regulatory standards but also exceed
them, thereby setting new benchmarks for safety excellence in the airline industry.
7.3 Recommendations for Future Research
Despite its contributions, the study acknowledges the limitations inherent in its
scope and methodology, suggesting areas for future research. Future investigations
are encouraged to explore the applicability of safety KPIs across different airline
contexts, including low-cost and cargo carriers, and to assess the long-term impact of
KPI-driven safety initiatives. Additionally, research into the ethical and privacy
considerations of data-driven safety management practices will be crucial as the
industry advances.
7.4 Final Thoughts
The adoption of a systematic, KPI-driven approach to safety management is
paramount in advancing the safety standards of the airline industry. As airlines
navigate the complexities of global aviation operations, the strategic application of
safety KPIs, underpinned by a commitment to continuous improvement and a proactive
safety culture, will be critical. This study's findings advocate for a renewed focus on
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leveraging KPIs to achieve and sustain high levels of safety performance, ensuring the
well-being of passengers and crew alike.

In closing, this research underscores the transformative potential of KPIs in shaping
the future of airline safety management. By fostering a data-driven, proactive approach
to safety, the airline industry can continue to enhance its safety protocols, adapt to
emerging challenges, and maintain its commitment to providing safe, reliable air travel
for all.
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8.1 Summary of Research Results

This study successfully identified and evaluated a set of critical KPIs that are central
to enhancing operational safety, regulatory compliance, and safety culture in the airline
industry. The findings underscore the significant impact of a systematic, KPI-driven
approach to safety management, demonstrating the potential for such strategies to not
only meet but exceed existing safety standards.

8.2 Recommendations

Based on the research findings, we recommend that airlines further integrate and
prioritize the use of KPIs within their safety management systems. A focus on
developing dynamic KPI frameworks that can adapt to evolving operational challenges
and technological advancements is suggested. Additionally, fostering a culture of
continuous improvement and employee engagement in safety processes is essential
for sustaining high safety performance levels. Future research should explore the
longitudinal impact of KPI-driven safety initiatives and the potential for cross-industry
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application of safety KPIs to enhance the robustness of airline safety management
practices.
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Appendix
Appendix A: Comprehensive KPI Inventory for Chief Safety Officer (CSO)

“To operationalize the KPI-driven oversight model presented in “Enhancing Airline Safety
Management: Strategic Insights into KPI-Driven Oversight,” this appendix delivers the Top-100 role-
specific Key Performance Indicators for the Chief Safety Officer. Aligned with the Universal KPI
Development Framework for Airline Roles, these metrics are organized under ten safety-centric
strategic dimensions. Use this inventory to embed, govern, benchmark, integrate, and innovate your
airline’s safety performance ecosystem.”
Strategic Dimensions & How to Use This Inventory
1. Embed in Dashboards & Bl Platforms
o Definition & Formula: For each KPI, document numerator, denominator, units, and
reporting interval (daily/weekly/monthly/quarterly).
o Data Sources: SMS, FDM feeds, AODB, ERP/MRO, SIEM logs, 10T sensors, mobile
safety apps.
o Visualization: Real-time scorecards, heat maps, trend-lines, role-specific drill-downs
(technician vs. executive).
2. Define RACI & Governance
o Responsible: Safety Analysts, SMS Team, OCC Safety Desk
o Accountable: Chief Safety Officer
o Consulted: Flight Ops, Maintenance Planning, HR, Digital Transformation
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o Informed: COO, CRO, Executive Safety Steering Committee
3. Benchmark & Target-Setting
o External: IATA Safety Report benchmarks, ICAO Annex 19 metrics, peer-group
leading practices
o Internal: Digital-twin safety pilots, historical trend-analysis
o Stretch Thresholds: E.g., >98% FDM Event Closure Rate, <0.01 CFIT Alert Rate
4. Cross-Functional Integration
o Example Linkage:
= Safety Culture Index — Voluntary Reporting Rate — Safety Action Closure
Rate — On-Time Departure — Load Factor
o Ensures that safety improvements flow through Maintenance TAT, Dispatch
Reliability, OTP, and overall network performance
5. Embed Advanced Enablers
o Predictive Analytics: Al-driven anomaly detection on FDM and sensor data

o Blockchain: Parts-provenance tracking for airworthiness directives
o Mobile-MRO Apps: Real-time hazard reporting and action-item assignment
o Digital Twins: Scenario simulation for emergency response and fatigue-risk
management
6. Continuous Improvement & Recalibration
o Cadence:

= Daily exception alerts for KPI breaches (e.g., any CFIT-A alert >0)
= Weekly operational safety scorecards
= Quarterly deep-dives with root-cause analysis
o Kaizen/Six-Sigma Sprints: Process refinements for data pipelines, survey designs, and
training modules
o SMARTER Reviews: Quarterly KPI definition and target validation sessions with
cross-functional stakeholders

Flight & Ground Operations Safety

o Total Safety Occurrence Rate (TSOR)

e Accident Severity Index (ASI)

e Mean Time Between Safety Events (MTBSE)

e Runway Excursion Rate (RER)

e Ground Handling Incident Rate (GHIR)

e Flight-Data-Monitoring Event Rate (FDMER)

e Controlled-Flight-Into-Terrain Alert Rate (CFIT-A)

e Mid-Air Collision Risk Index (MACRI)

e Qualified Maintenance Release Compliance (%QMRC)
o Safety Management Action Closure Rate (SMSACR)
Employee & Contractor Safety
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e Lost-Time Injury Frequency Rate (LTIFR)

o Near-Miss Reporting Rate (NMRR)

e Safety Training Completion (%STC)

o Fatigue Risk Index (FRI)

e Workplace Ergonomic Assessment Coverage (WEAC)
e First-Aid Certification Coverage (%FAC)

o Safety Suggestion Implementation Rate (SSIR)

e Average Safety Training Score (ASTS)

e Time Lost to Injury (TLI)

e Workers’ Compensation Claim Rate (WCCR)
Flight Risk Oversight

e Technical Defect Rate per Flight (TDRF)

e Bird Strike Frequency (BSF)

o Aborted Take-Off/Landing Rate (ATLR)

e Hard Landing Rate (HLR)

e Go-Around Frequency (GAF)

¢ Runway Incursion Rate (RIR)

e In-Flight Medical Emergency Rate (IFMER)

e In-Flight Smoke/Odor Event Rate (ISER)

o Flight Dispatch Reliability (%FDR)

o Safety-Related Delay Minutes per Flight (SRDMF)
Regulatory Compliance & Assurance

o Safety Audit Pass Rate (%SAPR)

e Regulatory Inspection Findings per Audit (RIFA)
e Corrective Action Closure Time (CACT)

e MOR Submission Timeliness (%MORST)

o Safety Directive Implementation Rate (%SDIR)
e Compliance Breach Frequency (CBF)

e License & Certification Validity Coverage (%LCVC)
e Airworthiness Directive Compliance (%ADC)

o Safety Penalty Cost per ASK (SPC)

o Safety Bulletins Issued & Implemented (SBII)
Safety Culture & Learning

o Safety Culture Index (SCI)

e Safety Communication Reach (%SCR)

o Safety Meeting Attendance Rate (%SMAR)

o Safety Awareness Campaign Implementation Rate (SACIR)
e Voluntary Reporting Rate (VRR)

e Just-Culture Resolution Rate (JCRR)

e Lessons-Learned Dissemination Rate (LLDR)

o Safety Innovation Deployment Rate (SIDR)
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e Crew Resource Management Training Coverage (%CRMT)
e LOSA Observation Action Rate (LOAR)
Environmental & Sustainability Safety

o Hazardous Material Spill Frequency (HMSF)

o Fuel Spill Volume per 10k Tonnes (FSV)

o Engine Run-Up Noise Exceedance Rate (ERNER)

e Carbon Emission per ASK (C-ASK)

o Sustainable Aviation Fuel Blend (%SAFB)

o Waste Recycling Rate (WRR)

o Environmental-Audit Non-Conformity (NCEA)

e Eco-Incident Corrective Action Time (EICAT)

o Wildlife Hazard-Management Effectiveness (WHME)
e GHG Emission Reduction vs Baseline (%GHGR)
Occupational Health & Well-Being

e Sick Leave Absence Rate (SLAR)

e Occupational Disease Incidence Rate (ODIR)

o Health Screening Participation Rate (HSPR)

e Wellness Program Enrollment Rate (WPER)

e Mental-Health Support Utilization Rate (MHSUR)

e Vaccination Coverage (%VAC)

e Heat Stress Incident Rate (HSIR)

o Fatigue-Risk-Mitigation Plan Compliance (%FRMP)
e Time to Return to Work (TRTW)

e Health & Safety Policy Awareness (%0HSPA)
Emergency Preparedness & Resilience

e Emergency Drill Completion Rate (EDCR)

o Emergency Response Activation Time (ERAT)

e Fire-Safety-Equipment Inspection Compliance (%FSEIC)
e Fire Incident Rate (FIR)

o Emergency Exit Accessibility Score (EEAS)

o First-Aid Kit Readiness (%FAKR)

e Business Continuity Plan Test Pass Rate (%BCPTR)
e Crisis Communication Drill Success Rate (%CCDSR)
e Resilience Training Coverage (%RTC)

e Incident Command System Effectiveness Score (ICSES)
Passenger & Cabin Safety

o Passenger Injury Rate (PIR)

e Turbulence Injury Rate (TIR)

e Cabin Pressurization Incident Rate (CPIR)

o Passenger Safety Demonstration Compliance (%PSDC)
e Emergency Equipment Readiness (%EER)



8™ INTERNATIONAL CONFERENCE ON
APPLIED RESEARCHES IN L% (Y =
SCIENCE AND ENGINEERING

he Ins! le!
neering and Ti

2 S
INSTITUTION OF ENGINEERING AND TECHNOLOGY OF LONDON 8 '. é"ﬁ?bﬁ'i'éég
& SEPTEMBER17, 2024 - EUROGRESS CONFERENCE CENTER /] aachen

AACHEN - GERMANY &

o Special-Assistance Delivery Accuracy (%SADA)
e Cabin Safety Report Rate (CSR)

e Passenger Safety Complaint Rate (PSCR)

e Emergency Landing Frequency (ELF)

e Baggage Handling Incident Rate (BHIR)
Cyber & Information Security Safety

e Cybersecurity Incident Rate (CIR)

e Mean Time to Detect Threat (MTTDet)

e Mean Time to Respond (MTTRsp)

e Phishing Simulation Failure Rate (PSFR)

e Critical Patch Compliance (%CPC)

e Pen-Test Vulnerability Closure Rate (PTVCR)

o Data Breach Impact Index (DBII)

o Staff Cyber Training Completion (%SCTCyb)

o Multifactor Authentication Adoption (%eMFAA)
e Secure Configuration Compliance (%SCC)



