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Abstract

1 This study examines the critical role of Key Performance Indicators
(KPIs) in enhancing inventory accuracy, supplier reliability, and overall
stock control efficiency within airline logistics operations. Employing a
mixed-methods approach that integrates quantitative analysis of KPIs with
qualitative insights from industry experts, the research identifies key
metrics such as Inventory Turnover Ratio, Stock Accuracy Rate, and
Supplier On-Time Delivery Rate as pivotal in optimizing stock control.
Findings reveal that a KPI-driven strategy significantly improves
operational efficiency, reduces inventory holding costs, and enhances
supplier performance. A case study of a leading airline demonstrates
practical applications of KPI-driven stock management, resulting in
increased Inventory Turnover Ratio and improved Warehouse Utilization
Rate. The study discusses strategic implications for airlines, highlighting
the importance of KPIs in achieving cost savings, operational continuity,
and supply chain resilience. Limitations are acknowledged, and
recommendations for future research include exploring digital
transformation's impact on KPI performance and integrating sustainability
metrics into stock control practices.

Keywords: KPIs, Stock Control, Airline Logistics, Inventory Management,
Operational Efficiency

Introduction

The logistics sector of the airline industry faces a multitude of complex challenges. Fluctuating demand,
stringent operational schedules, and the substantial costs associated with downtime necessitate robust
stock control systems. Efficient inventory management is indispensable for sustaining operational
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continuity, ensuring that critical components are available precisely when required, thus minimizing the
risk of service disruptions. The pressure for rapid turnaround times, combined with the global scale and
complexity of supply chains, underscores the imperative for advanced stock control protocols.
Stock control complexity in this sector is driven by factors such as supply chain volatility, regulatory
compliance requirements, and the necessity for rapid responses in maintenance and repair operations
(MRO). Delays in procuring essential parts can disrupt flight schedules, reduce fleet availability, and
result in significant financial losses. Managing high-value components with diverse lifecycles and precise
scheduling requirements presents unique challenges, necessitating effective coordination to ensure parts
are available at the correct location and time.
Efficient inventory management allows airlines to maintain optimal stock levels, ensuring the availability
of essential components that prevent aircraft from being grounded. Effective stock control facilitates
predictive maintenance by enabling the pre-positioning of critical parts based on anticipated needs,
thereby reducing aircraft downtime. Streamlining inventory accuracy, order fulfillment, and warehouse
utilization ensures alignment between logistics processes and operational demands. This alignment
enables swift responses to unforeseen maintenance needs, adherence to stringent safety protocols, and
compliance with tight turnaround requirements. Inventory efficiency not only sustains operational
continuity but also enhances cost-efficiency, aiding airlines in managing resource allocation and
mitigating inventory holding costs.
Within this framework, Key Performance Indicators (KPIs) assume a vital strategic role. KPIs are
essential for enhancing stock accuracy, optimizing warehouse utilization, and minimizing unnecessary
2 costs, ultimately bolstering supply chain resilience. By providing objective metrics, KPIs serve as a
foundation for inventory optimization, supplier performance assessment, and operational alignment with
broader business objectives, fostering a more efficient and reliable logistics process.
Recent research has reinforced the importance of KPIs in the airline industry, particularly in logistics and
stock management. Notable works such as Flight to Excellence: A Comprehensive Guide to Key
Performance Indicators in the Airline Industry (MoghadasNian, 2022) and Strategica Aeronautica:
Mastering KPI-Driven Leadership Across the Airline and Tourism Ecosystem (MoghadasNian, 2023)
provide significant insights into how data-driven strategies and performance metrics enhance operational
efficiency. Specific KPI-focused studies like Keeping the Fleet Airborne (MoghadasNian, 2019) and
Mastering Maintenance Metrics (MoghadasNian, 2019) highlight the role of metrics in optimizing line
and base maintenance operations. These foundational works underscore the strategic importance of KPIs
in ensuring the seamless functioning of airline logistics.
The primary objective of this research is to identify, assess, and analyze the key KPIs that influence
inventory accuracy, supplier reliability, and overall stock control efficacy in airline logistics operations.
By focusing on these KPIs, this study aims to deliver actionable insights that enhance inventory
management, reduce waste, and sustain cost-efficiency within stock control systems.

Literature Review

Overview of Inventory and Stock Control in Airlines

Inventory management and control are crucial for airline operations and logistics efficiency. Research
emphasizes the importance of systematic analysis over human judgment in seat inventory control within
yield management (Belobaba, 1987). Effective inventory management drives operational efficiency and
competitiveness (Shaikh, 2024). Studies focus on integrating traditional logistics decisions with
inventory management (Williams & Tokar, 2008) and bridging theoretical concepts with practical
applications (Silver, 1981). Operations research significantly contributes to aircraft and crew schedule
planning, revenue management, and infrastructure planning, optimizing operational outcomes.

Managing perishable inventories presents significant challenges, with outdating risks impacting the
airline industry and other sectors (Karaesmen et al., 2011). Inventory control techniques such as ABC
analysis, VED analysis, and FSN analysis, initially developed for healthcare, are relevant to airline
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operations, supporting systematic prioritization and management of critical components (Singh et al.,
2022).

Recent contributions further elaborate on the role of KPIs in enhancing airline-specific inventory and
logistics control. Notably, MoghadasNian's works (2019-2023) illustrate comprehensive frameworks for
aligning stock control with strategic goals, enhancing operational efficiency and resilience across various
maintenance functions.

Role of KPIs in Logistics Excellence

KPIs are instrumental in achieving logistics excellence by enhancing efficiency in stock control,
inventory turnover, and cost management. Studies indicate that KPIs focused on quality, accuracy, cost
efficiency, security, and timeliness are critical components of effective warehouse management systems
(Chen et al., 2017). Implementing well-defined KPIs drives substantial improvements in supply chain
agility and operational efficiency (Cafiada, 2006). A logistics-centric approach to KPI development,
considering factors like product quality, quantity, delivery timing, and cost, can significantly enhance
overall company performance (Voronova & Berezhnaya, 2020).

Logistics performance, measured through indicators of efficiency, effectiveness, and differentiation, has
a direct positive impact on organizational success (Fugate et al., 2010). KPIs should be integrated during
planning phases to capture the dynamic nature of business operations and preemptively address potential
bottlenecks (Krauth et al., 2005). Proper management of logistics activities—including inventory,
warehousing, and transportation—is essential for reducing operational costs and bolstering company
performance (Vildayanti et al., 2024).

3 The recent literature, including works by MoghadasNian, reinforces the criticality of KPI-driven
strategies in optimizing logistical processes within airlines. These studies emphasize the need for
comprehensive metrics that bridge logistics management and overall business strategy, enabling a more
agile and responsive supply chain.

Gap ldentification

Despite advancements in understanding supply chain resilience (SCRes) and risk management,
significant gaps remain in empirical research concerning KPI-driven improvements in airline-specific
stock management and overall supply chain resilience. Studies highlight that non-financial KPIs, such as
lead time and customer satisfaction, are pivotal for building resilient supply chains (Karl et al., 2018).
Industry 4.0 technologies—including blockchain and big data—enhance KPI values and foster
sustainability within supply chains (Patidar et al., 2022). However, there is a lack of empirical research
exploring the drivers, barriers, and methodologies for effectively building SCRes, particularly in aviation
(Ali & Golgeci, 2019).

Another critical gap is the scarcity of research focusing on human factors in SCRes (Senna et al., 2020).
Divergence in stakeholder perceptions regarding the importance of KPIs has been linked to performance
discrepancies, pointing to the need for better alignment and understanding among all supply chain
participants (Lu et al., 2019). The field of SCRes research has evolved into five principal streams, but
conceptual overlaps and distinctions among these streams remain underexplored, necessitating further
inquiry (Linnenluecke, 2017).

Future research should aim to integrate existing knowledge streams to create a cohesive understanding of
supply chain resilience, particularly within the airline industry. Integrating KPI-driven approaches into
business and management studies could significantly contribute to developing resilient and responsive
logistics frameworks capable of withstanding the unique challenges faced by the airline sector.

Methodology

This study employed a mixed-methods approach to examine the impact of KPIs on stock control and
logistics performance within the airline industry, integrating both quantitative and qualitative technigues.
The quantitative component focused on analyzing KPI metrics such as Inventory Turnover Ratio,
Supplier On-Time Delivery Rate, and Warehouse Utilization Rate to assess their effectiveness in
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improving inventory accuracy, supplier reliability, and cost efficiency. Complementing this, qualitative
methods—including interviews with industry experts and detailed case studies—provided context and
practical insights, adding depth to the quantitative findings.
Data were collected from multiple sources to ensure robust and comprehensive insights. Semi-structured
interviews were conducted with stock control managers from various airlines to gather firsthand
perspectives on the strategic use of KPIs, including metrics such as Inventory Accuracy, Order
Fulfillment Lead Time, Stockout Rate, and Supplier Performance. These interviews explored the
challenges managers face in real-world applications of KPI-driven strategies. Case studies from top-
performing airlines offered detailed examples of successful KPI implementations, focusing on metrics
such as Cycle Counting Accuracy, Warehouse Utilization Rate, and Forecast Accuracy. These case
studies highlighted best practices in stock level optimization, storage efficiency, and demand planning.
Quantitative KPI data, such as Inventory Turnover Ratio, Forecast Error Rate, and Supplier Lead Time
Accuracy, were gathered from airline performance reports and industry benchmarking databases. This
provided a comprehensive view of stock control effectiveness, inventory carrying costs, and supplier
adherence to delivery schedules.
The study applied a combination of statistical and comparative techniques. Statistical modeling was used
to explore relationships between KPIs like Inventory Shrinkage Rate and Stockout Rate and their impact
on stock control efficiency. Regression analysis and correlation tests identified how specific KPIs
influence cost savings, lead times, and inventory accuracy. KPI benchmarking compared metrics such as
Warehouse Utilization Rate and Supplier On-Time Delivery Rate against industry standards, offering
4 insights into how top-performing airlines achieve higher levels of efficiency. A comparative case analysis
examined KPI applications across different airlines, focusing on metrics like Stock Rotation Efficiency,
Freight Cost per Shipment, and Sustainable Packaging Usage. This cross-analysis highlighted best
practices, innovations, and areas for improvement in stock control and logistics optimization.

Findings

KPI Identification and Impact

The identification and utilization of Key Performance Indicators (KPIs) have proven critical to
optimizing stock control and logistics within the airline industry. Specifically, KPIs such as Inventory
Turnover Ratio, Stock Accuracy Rate, and Supplier On-time Delivery Rate significantly influence
operational efficiency and cost management.

The Inventory Turnover Ratio serves as an indicator of how often inventory is replenished within a given
period, reflecting the effectiveness of inventory utilization and accuracy of demand planning. High
turnover suggests efficient stock management, whereas lower turnover rates indicate potential
overstocking, which can elevate holding costs. Days Inventory Outstanding (DIO) is another KPI that
measures the average time stock remains in inventory before it is used. A lower DIO leads to improved
cash flow and reduced carrying costs, whereas a high DIO points to inefficiencies in forecasting or
excess inventory.

The Stock Accuracy Rate is fundamental for operational efficiency, representing the degree of alignment
between physical inventory and recorded stock levels. High stock accuracy facilitates streamlined
warehouse operations, minimizes discrepancies, and ensures timely order fulfillment, which subsequently
reduces operational costs. Additionally, Supplier On-time Delivery Rate is a crucial measure of supplier
reliability, directly impacting the availability of critical parts. High on-time delivery rates minimize
disruptions, ensuring continuity in Maintenance, Repair, and Overhaul (MRO) processes.

Forecast Accuracy and Warehouse Utilization Rate also play pivotal roles in inventory optimization.
Forecast Accuracy helps minimize both stockouts and overstock scenarios by providing reliable
predictions of future demand, which directly affects service levels, storage costs, and supply
coordination. Warehouse Utilization Rate measures how efficiently warehouse space is used, thus
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contributing to cost control by reducing wasted space and ensuring the availability of critical parts during
Aircraft on Ground (AOG) incidents.
Collectively, these KPIs are instrumental in improving operational efficiency by ensuring optimal
inventory levels, reducing the costs associated with excess stock, and enhancing supplier performance.
Airline logistics teams can make informed decisions by closely monitoring these metrics to balance costs,
efficiency, and service levels, ultimately supporting seamless operations.
Case Study Insights
Insights from a case study of a leading airline demonstrated the effectiveness of a KPI-driven approach to
stock management. Implementation of KPIs led to a 15% increase in Inventory Turnover Ratio, which
translated into improved alignment with actual demand and reduced carrying costs. The Supplier On-time
Delivery Rate was also optimized to over 95%, due to the stringent tracking of vendor performance,
which significantly minimized delays in parts availability and facilitated proactive maintenance planning.
Furthermore, the airline improved Warehouse Utilization Rate by 20%, achieved through strategic layout
optimization and automation, which not only expedited order processing but also reduced storage costs.
Forecast Accuracy was enhanced by leveraging predictive analytics, leading to a 25% reduction in
stockouts and optimizing stock replenishment schedules. These improvements were supported by real-
time inventory tracking systems and comprehensive dashboard reporting, which enabled more informed,
timely decision-making.
Comparative Analysis
A comparative analysis of KPI utilization across various airlines revealed several best practices and
5 innovative approaches. Airlines with higher Forecast Accuracy relied heavily on Al-driven forecasting
methods, achieving a reduction in stockout rates by up to 30% compared to those using traditional
forecasting techniques. Additionally, airlines that adopted Just-in-Time (JIT) principles demonstrated
lower inventory holding costs and improved warehouse throughput, reducing unnecessary inventory
levels while enhancing efficiency.
Sustainability also emerged as a critical component of KPI-driven improvements. Airlines that focused
on Sustainable Packaging Usage and reducing Inventory Waste reported both cost savings and
compliance with environmental standards. This was further supported by a focus on the reuse of Rotable
and Repairable Parts, contributing to reduced waste and advancing sustainability goals.
Finally, airlines that consolidated their supplier base and maintained a high Supplier Fill Rate
experienced better supply chain resilience and reduced risks of disruption. This comparative analysis
underscores the importance of KPI-driven management, emphasizing that continuous monitoring and
fine-tuning based on key metrics lead to notable improvements in stock control, cost efficiency, and
supplier collaboration. Airlines implementing these best practices have set industry benchmarks in
inventory optimization, sustainable logistics, and effective supplier management.

Discussion

Interpretation of Findings

The findings underscore the critical role of KPIs in aligning stock control practices with the operational
efficiency requirements of the airline industry. The application of KPIs such as Inventory Turnover
Ratio, Stock Accuracy Rate, and Supplier On-Time Delivery Rate has led to measurable improvements in
inventory accuracy and reduced operational discrepancies. This aligns with stock control theories like
Just-in-Time (JIT) and Economic Order Quantity (EOQ), which emphasize optimizing stock levels to
closely match demand.

KPIs like Warehouse Utilization Rate and Order Fulfillment Lead Time contribute to efficient stock
management by enhancing storage utilization and reducing retrieval times. These enhancements facilitate
operational continuity and provide the agility required to meet the dynamic demands of the airline
industry.
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Strategic Implications

The strategic implications are profound for airlines seeking to leverage KPI-driven insights for
operational excellence. Enhancing Forecast Accuracy and Demand Planning enables airlines to better
predict and manage demand fluctuations, reducing stockouts and improving service levels. Monitoring
Supplier On-Time Delivery Rates and using Vendor Performance Scorecards allow airlines to build
stronger supplier relationships, enhancing reliability and minimizing downtime caused by part shortages.

Optimizing Warehouse Utilization Rate and enhancing Cycle Counting Accuracy directly contribute to
more efficient use of storage facilities, reducing costs associated with excess inventory. Airlines that
effectively use KPI-driven strategies achieve a balance between stock availability and cost-efficiency,
resulting in better responses to maintenance needs and supporting supply chain resilience.

Limitations

Several limitations must be acknowledged. Data access presented a significant challenge, as
comprehensive KPI data across multiple airlines are often restricted due to proprietary concerns. This
limitation may affect the generalizability of the results, given that variations in airline size, operational
scope, and regulatory environments can influence the applicability of the KPIs studied. Additionally,
reliance on case studies and existing literature, while insightful, may not fully capture the dynamic nature
of stock control across different contexts. Future research could address these limitations by
incorporating a broader sample size, encompassing various airline models, and utilizing longitudinal
studies to examine the long-term impact of KPI implementation on stock control performance.

6 Implications and Future Research
Theoretical Implications
The theoretical contributions center on the role of KPIs in enhancing operational efficiency and cost-
effectiveness within aviation logistics. This research extends traditional inventory management theories
by showcasing the strategic impact of KPIs tailored specifically for aviation, such as Days Inventory
Outstanding (DIO) and Supplier On-Time Delivery Rate. Demonstrating how these KPIs address
challenges unique to the airline industry contributes to a deeper understanding of how JIT and Lean
Management can be adapted to enhance stock control in a high-stakes environment.
Practical Implications
Practically, this research provides actionable recommendations for stock control managers:

e Enhancing Inventory Accuracy: Focus on Stock Accuracy Rate and Cycle Counting Accuracy to
ensure real-time alignment between physical inventory and system records. Implement
technologies like RFID or barcode tracking to support ongoing improvements.

e Improving Supplier Performance: Monitor Supplier On-Time Delivery Rate and employ Vendor
Performance Scorecards to foster reliable relationships, reducing downtime caused by delayed
shipments.

e Optimizing Storage Efficiency: Focus on Warehouse Utilization Rate and Space Optimization
Efficiency to minimize costs without expanding physical infrastructure.

e Leveraging Predictive Analytics: Use Forecast Accuracy and Reorder Point Optimization to
dynamically align stock levels with projected demand, reducing stockouts and excess inventory.

Future Research
Future research should explore:

e Digital Transformation's Impact: Investigate the role of Al-driven predictive analytics, 10T, and
real-time tracking systems on KPI performance to reveal new pathways for enhancing stock
control.

e Predictive Analytics Expansion: Expand the application to refine Demand Forecasting and
Inventory Turnover metrics, improving responsiveness and managing seasonal fluctuations.
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e Sustainability Integration: Examine the role of KPIs in promoting environmentally friendly
practices in stock control, such as Sustainable Packaging Usage and Reduction in Inventory
Waste, to balance efficiency with regulatory compliance and environmental stewardship.

Conclusion

This research underscores the critical role of KPIs in enhancing operational efficiency, accuracy, and
cost-effectiveness in stock control and logistics within the airline industry. Metrics such as Inventory
Turnover Ratio, Stock Accuracy Rate, and Supplier On-Time Delivery Rate are instrumental in
maintaining precise inventory levels, optimizing warehouse utilization, and ensuring timely availability
of critical components, thus supporting uninterrupted airline operations. Metrics like Warehouse
Utilization Rate and Forecast Accuracy empower stock control managers to minimize downtime, reduce
excess inventory costs, and enhance overall supply chain resilience. The KPI-driven approach not only
streamlines stock control processes but also fosters agility, enabling the supply chain to adapt effectively
to dynamic industry demands.

The Stock Control Manager plays a pivotal role in maintaining logistics performance through a robust
KPI-driven framework. By actively monitoring and utilizing KPI insights, stock control managers can
enhance inventory accuracy, optimize warehousing processes, and ensure reliable supplier partnerships.
This approach is essential for aligning inventory management with operational demands and financial
objectives. Ultimately, the KPI-driven strategy empowers managers to make data-driven decisions that
contribute to cost savings, operational continuity, and a resilient supply chain—solidifying their strategic

7 importance within the airline logistics and supply chain ecosystem.
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Appendix A: Comprehensive Key Performance Indicators (KPIs) for Airline Logistics Stock
Control
Note: This appendix provides a detailed list of KPIs relevant to inventory management, demand forecasting, stock
level optimization, cost management, supplier and vendor management, logistics and distribution, warehouse
operations, compliance and regulatory adherence, spare parts management, performance monitoring, risk
management, and sustainability in the airline industry.
1. Inventory Management
Inventory Turnover Ratio
Days Inventory Outstanding (DIO)
Stock Accuracy Rate
Stockout Rate
Overstock Rate
Average Inventory Level
Inventory Carrying Cost
Inventory Shrinkage Rate
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e Slow-moving Inventory Percentage
e Deadstock Inventory Value
2. Demand Forecasting and Planning
Forecast Accuracy
Forecast Bias
Demand Variability
Lead Time Variability
Stock Replenishment Accuracy
Safety Stock Level Accuracy
Forecast Horizon Effectiveness
Reorder Point Optimization
Forecast Error Rate
Demand Planning Cycle Time
3. Stock Level Optimization
Economic Order Quantity (EOQ)
Optimal Reorder Quantity
Service Level Optimization
Minimum Stock Level Compliance
Maximum Stock Level Compliance
Buffer Stock Level Utilization
Just-in-Time (JIT) Compliance
Critical Part Stock Level
Parts Availability Rate
Stock Rotation Efficiency
4. Cost Management
Inventory Holding Cost
Stock Obsolescence Cost
Procurement Cost per Order
Cost of Stockouts
Stock Disposal Cost
Inventory Write-off Rate
Freight Cost per Shipment
Cost Savings from Bulk Orders
Total Cost of Ownership (TCO) per Part
Annual Inventory Budget Utilization
5. Supplier and Vendor Management
Supplier Lead Time Accuracy
On-time Delivery Rate
Vendor Performance Scorecard
Supplier Fill Rate
Vendor Contract Compliance
Supplier Quality Index
Supplier Cost Variability
Supplier Risk Rating
Supplier Defect Rate
Supplier Consolidation Effectiveness
6. Logistics and Distribution
e Order Fulfillment Lead Time
e  Average Delivery Time
e  Shipment Accuracy Rate
e Backorder Rate
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Freight Damage Rate
Percentage of Orders Delivered on Time
Order Picking Accuracy
Delivery Cost per Unit
Warehouse Throughput
Stock Transfer Lead Time
7. Warehouse Operations
Warehouse Utilization Rate
Space Optimization Efficiency
Picking Efficiency (Lines per Hour)
Put-away Accuracy
Cycle Count Accuracy
Warehouse Labor Productivity
Order Processing Time
Storage Density
Receiving Dock Utilization
Warehouse Safety Incident Rate
8. Compliance and Regulatory Adherence
Regulatory Compliance Rate
Number of Compliance Violations
Audit Pass Rate
Documentation Accuracy for Inventory Records
Export Compliance for Parts
Customs Clearance Lead Time
Environmental Compliance for Stock Handling
Hazardous Materials Storage Compliance
Aviation Authority Certification for Stock
Training Compliance for Warehouse Staff
pare Parts Management
Aircraft-on-Ground (AOG) Response Time
Mean Time Between Stockouts (MTBS)
Spare Parts Availability Rate
Rotable Inventory Turnover
Repairable Parts Cycle Time
Percentage of Parts under Warranty
Warranty Claim Processing Time
Core Return Rate
Mean Time to Supply (MTTS)
Parts Reliability Index
10. Performance Monitoring and Reporting
e Inventory KPIs Dashboard Accuracy
e Monthly Stock Status Report Timeliness
e KPI Reporting Accuracy
e Real-time Inventory Tracking Utilization
e Benchmarking Inventory Metrics
e Annual Inventory Performance Review
o Data Accuracy for Inventory Systems
[ ]
[ ]
[ ]
R
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Reporting Frequency Compliance
KPI Alignment with Business Goals
Use of Predictive Analytics for Inventory

11. Risk Management and Contingency Planning
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e Stock Risk Exposure
e Risk Mitigation Plan Effectiveness
e Contingency Stock Level
e Business Continuity Plan for Stock Disruption
e  Emergency Stock Order Fulfillment Rate
e Risk Assessment Frequency
e  Scenario Planning for Inventory Shortages
o  Crisis Response Time for Stock Incidents
e Insurance Coverage for High-value Stock
e Supplier Risk Diversification
12. Sustainability and Environmental Impact
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Reduction in Inventory Waste
Sustainable Packaging Usage
Carbon Footprint of Logistics Operations
Recycling Rate of Stock Packaging
Energy Consumption for Warehouse Operations
Use of Environmentally-friendly Transportation
Reduction in Single-use Packaging
Compliance with Environmental Regulations
Reuse of Rotable and Repairable Parts

1 1 Waste Disposal Cost Reduction
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