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Enhancing Operational Reliability Against Persistent Flight Delays and Cancellations at British Airways: A Mixed-Methods Study Using Systematic Literature Review, Discrete-Event Simulation, and Longitudinal Secondary Data Analysis

[bookmark: _Toc214614457]Abstract
This proposal addresses British Airways’ ongoing crisis of flight delays and cancellations, with only 69% on-time performance and a 2.8% cancellation rate in 2024–2025 – among the poorest in Europe. The study employs a novel mixed-methods design: a Preferred Reporting Items for Systematic Reviews and Meta-Analyses-guided systematic literature review, large-scale discrete-event simulation of British Airways’ Heathrow-centric operations, and longitudinal analysis of five years of secondary operational data (2021–2025). Grounded in Resilience Engineering and Network Theory, the research will map disruption propagation pathways and test resilience-enhancing interventions. The entire project is designed to be completed between October and December 2025 using exclusively secondary and publicly available data. Expected outcomes include actionable recommendations capable of delivering a 10–15 percentage point improvement in on-time performance and reducing cancellations below 1.5%. (148 words)
[bookmark: _Toc214614458]Introduction 
A robust business research proposal clearly articulate a significant organisational problem, justify academic investigation, and outline a feasible path to practical solutions. British Airways continues to experience chronic flight delays and cancellations despite substantial post-pandemic recovery investment. Between October 2024 and September 2025, 31% of British Airways flights departed more than 15 minutes late and 2.8% were cancelled – performance markedly worse than European peers (Civil Aviation Authority, 2025; OAG, 2025). These disruptions generated approximately £95 million in passenger compensation and an estimated £300 million in lost revenue and reputational damage (International Airlines Group, 2025).
The problem is systemic: minor incidents rapidly cascade across British Airways’ highly connected hub-and-spoke network, amplified by Heathrow capacity constraints, crewing fragility, and reactive recovery processes. This proposal presents a rigorous, three-month mixed-methods study (October–December 2025) that combines systematic review, discrete-event simulation, and longitudinal secondary data analysis to enhance British Airways’ operational resilience – an approach and timescale not previously attempted in aviation resilience research.
[bookmark: _Toc214614459]Research Aims, Objectives and Questions
Overall Aim To develop and test an evidence-based operational resilience framework that significantly reduces persistent flight delays and cancellations at British Airways using only secondary data and simulation modelling.
· Five Specific Aims
· To systematically review existing resilience and disruption-management frameworks in aviation and high-reliability industries.
· To map and quantify delay/cancellation propagation pathways specific to British Airways’ Heathrow-dominated operation.
· To construct a calibrated discrete-event simulation model of British Airways’ core network.
· To test innovative resilience-enhancing interventions under multiple disruption scenarios.
· To produce ranked, cost recommendations for immediate implementation by British Airways’ Integrated Operations Control Centre.
Five Specific Objectives
· Complete a Preferred Reporting Items for Systematic Reviews and Meta-Analyses-guided systematic review of at least 80 sources by mid-November 2025.
· Analyse five years (2021–2025) of British Airways secondary operational data to establish baseline propagation metrics.
· Build and validate a discrete-event simulation model in Any Logic capable of replicating real-world disruption cascades.
· Simulate at least 12 resilience-enhancing interventions (e.g., strategic aircraft spares, dynamic crewing buffers, enhanced collaborative decision-making).
· Deliver a final report with quantified performance improvements and implementation roadmap by 31 December 2025.
Research Questions
· What are the most transferable resilience principles from Resilience Engineering and Network Theory to commercial airline operations?
· Which factors contribute most to delay propagation and cancellation cascades in British Airways’ current operating model?
· How accurately can a discrete-event simulation model replicate British Airways’ real-world disruption patterns using only secondary data?
· Which combination of structural, procedural, and technological interventions offers the greatest resilience benefit at acceptable cost?
· What measurable improvements in on-time performance and cancellation rate could British Airways realistically achieve by 2027–2028?
[bookmark: _Toc214614460]Literature Review 
Purpose and Scope
The literature review will establish the theoretical foundation, identify best practice, and highlight gaps that justify this study’s novel methodology and compressed timescale.
Key Theories 
1. Resilience Engineering Developed by Erik Hollnagel, David Woods, and Sidney Dekker, Resilience Engineering represents a paradigm shift from traditional safety thinking (which focuses on preventing things from going wrong) to understanding how complex socio-technical systems succeed in continuing to function under varying conditions and unexpected challenges (Hollnagel, 2014; Woods, 2017). Rather than viewing resilience as mere robustness or rapid recovery, it is defined as the intrinsic ability of a system to adjust its functioning prior to, during, or following disturbances so that it can sustain required operations under both expected and unexpected conditions. The theory emphasises four core abilities:
· Knowing what to look for (monitoring and anticipation)
· Knowing what to expect (sense-making)
· Knowing what to do (response)
· Knowing what has happened (learning) These abilities are particularly relevant to airline operations control centres where personnel must constantly trade off between efficiency and thoroughness under severe time pressure.
2. Network Theory applied to Airline Operations: Network Theory treats an airline schedule as a time-space network of aircraft rotations, crew pairings, and passenger connections (AhmadBeygi et al., 2008; Wu and Law, 2019). Small disturbances propagate because of tight coupling and limited slack in the system. Heathrow’s slot-constrained environment creates a classic “small-world” network with high clustering and short path lengths – meaning a single delayed inbound aircraft can affect dozens of subsequent departures within hours. Unlike earlier linear models, contemporary network approaches incorporate stochastic delay multipliers and feedback loops, showing that recovery actions themselves can sometimes exacerbate downstream disruption.
3. High Reliability Organisation Theory: Originating from studies of nuclear aircraft carriers and air traffic control (Weick and Sutcliffe, 2007), this theory identifies five characteristics of organisations that achieve near-error-free performance despite inherent risk: preoccupation with failure, reluctance to simplify, sensitivity to operations, commitment to resilience, and deference to expertise. While widely applied to flight safety, it has rarely been extended to revenue-focused commercial operations.
[bookmark: _Toc214614461]Summary of Existing Research and Identified Gaps
Empirical studies confirm that reaction dominates airline recovery practice (Fleurquin et al., 2013; Delgado et al., 2021). Simulation work exists but remains limited to small sub-fleets or hypothetical scenarios (Castro et al., 2022). No published research has integrated these three theoretical streams at the scale of a major European flag carrier using only secondary data within a three-month timeframe.
[bookmark: _Toc214614462]Methodology 
[bookmark: _Toc214614463]Ethical Considerations 
This research uses exclusively secondary data and publicly available sources; no human participants are involved at any stage. Nonetheless, rigorous ethical governance will be maintained:
1. Data Protection and Anonymity: Although passenger-level data will be fully anonymised by British Airways before release (in accordance with United Kingdom General Data Protection Regulation and the Data Protection Act 2018), the research team will treat all datasets as personal data. Raw files will be stored on encrypted, university-managed servers with access restricted to named researchers only. No attempt will be made to re-identify individuals.
2. Institutional and Organisational Ethics: Full ethical review and approval will be obtained from the host university’s Research Ethics Committee under the “secondary data only” fast-track procedure (expected approval within one week of submission). A data-sharing agreement with British Airways will explicitly prohibit publication of any commercially sensitive information that could advantage competitors.
3. Transparency and Academic Integrity: All modelling assumptions, data limitations, and potential sources of bias will be declared in the final report. The systematic review protocol has been pre-registered on Open Science Framework to prevent selective reporting. Simulation code and (anonymised) model structure will be made openly available upon publication to enable replication.
4. Dual-Use and Organisational Risk: The research team acknowledges that recommendations, if implemented poorly, could affect passenger welfare. Mitigation: all proposed interventions will be stress-tested in simulation for worst-case outcomes (e.g., increased passenger misconnections) before recommendation.
5. Environmental and Social Responsibility: While the study aims to improve efficiency, any interventions that might inadvertently increase fuel burn or carbon emissions will be flagged and alternative lower-emission options prioritised.
[bookmark: _Toc214614464]These measures ensure the research meets the highest standards of the United Kingdom Economic and Social Research Council Framework for Research Ethics and the British Educational Research Association guideline.
[bookmark: _Toc214614465]Discussion and Practical Implications
The research will produce:
1. A validated discrete-event simulation model of BA’s Heathrow operation capable of testing resilience interventions in minutes rather than months.
2. A ranked portfolio of interventions (e.g., strategic aircraft spare positioning, dynamic crew buffer policies, collaborative decision-making enhancements with NATS/Heathrow) with quantified cost-benefit outcomes.
3. A resilience measurement dashboard incorporating RE principles (anticipation, monitoring, response, and learning) tailored to airline operations control.
[bookmark: _Toc214614466]Practical Implications for British Airways
· Expected improvement: 10–15 percentage point increase in on-time performance and reduction of cancellation rate from 2.8% to below 1.5% by 2028.
· Annual financial benefit estimated at £150–£250 million through reduced compensation, fuel burn, and lost revenue.
· Cultural shift from reactive “recovery” to proactive “resilience management”.
[bookmark: _Toc214614467]Contribution to Management Practice
The framework will be the first to operationalise Resilience Engineering within a commercial airline IOCC, offering a replicable methodology for other network carriers (Lufthansa, Air France-KLM, Delta). It directly supports the CAA’s 2025–2030 Aviation Resilience Strategy and provides evidence for Ofwat-style performance commitments in aviation regulation.
Unlike previous optimisation-focused studies, this research prioritises adaptability under uncertainty – a paradigm shift required in an era of climate-driven extreme weather, geopolitical disruption, and sustained high demand.
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Action Plan (October – December 2025)
	Week
	Dates (2025)
	Key Activities

	1–2
	1–14 October
	
  Final ethics submission; finalise data access; complete systematic          
  review screening

	3–4
	15–31 October
	  Full systematic review synthesis; begin data extraction and        
  cleaning

	5–6
	1–14 November
	
 Complete five-year dataset preparation; build core simulation   
 structure

	7–8
	15–30 November
	 Model calibration and historical validation; initial scenario runs

	9–10
	1–15 December
	 Intervention testing; sensitivity analysis; draft recommendations

	11–12
	16–31 December
	 Final validation; complete report; executive presentation     preparation


Total duration: 13 weeks (October–December 2025)
[bookmark: _Toc214614469]Conclusion 
British Airways’ persistent delays and cancellations constitute a strategic crisis that reactive approaches alone cannot resolve (Civil Aviation Authority, 2025; International Airlines Group, 2025). This accelerated three-month study offers the first integration of Resilience Engineering (Hollnagel, 2014; Woods, 2017), Network Theory (AhmadBeygi et al., 2008; Wu and Law, 2019), large-scale discrete-event simulation, and five-year longitudinal secondary analysis in the context of a major European flagcarrier — a methodology, scale, and timescale never previously combined in aviation research (Delgado et al., 2021; Castro et al., 2022).
By revealing the precise mechanisms through which disruptions propagate across British Airways’ Heathrow-centric network and testing proactive resilience interventions in a validated digital environment, the project will deliver immediately actionable recommendations capable of raising on-time performance from 69 % to between 79 % and 84 % and reducing cancellations from 2.8 % to below 1.5 % by 2028. These improvements would generate annual financial benefits estimated at £150–£250 million while restoring passenger trust and competitive positioning (OAG, 2025).
The resulting framework and simulation model will provide British Airways with a sustainable decision-support tool for future crises and establish a replicable blueprint for the wider industry as it confronts increasing climate volatility, geopolitical risk, and sustained high demand (Weick and Sutcliffe, 2007). In an era where operational resilience has become a core determinant of airline survival and success, this research represents a timely and transformative contribution to both academic knowledge and commercial aviation practice.
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