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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: _Toc216114659]Abstract
This research proposal examines British Airways' persistent operational crisis, characterised by a 69% on-time performance and 2.8% cancellation rate in 2024–2025—among the lowest in Europe (Travel and Tour World, 2025; Which?, 2025). Utilising a PRISMA-guided systematic literature review, discrete-event simulation of Heathrow operations, and longitudinal analysis of secondary data from 2021–2025, the study maps disruption propagation and tests resilience interventions. Grounded in Resilience Engineering and Network Theory, it identifies key factors like ATC restrictions and crew shortages. Completed February–April 2026 with public data, outcomes include recommendations for 10–15 percentage point OTP gains and cancellations under 1.5%, enhancing reliability amid post-pandemic recovery.
[bookmark: _Toc216114660]Introduction 
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, six-month mixed-methods study (February–April 2026) 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: _Toc216114661]Research Aims, Objectives and Questions
(Problem → Core Issues → Solution)
The Problem British Airways has the worst reliability among major European flag-carriers: only 69–71 % of flights depart on time and 2.8 % are cancelled (2024–2025 average). This costs the airline more than £400 million per year in compensation, fuel waste, lost revenue, and reputational damage while eroding passenger and regulator trust (Which?, 2025; CAA, 2025).
The Core Issues Driving the Problem (identified from 2021–2025 data)
· Air Traffic Control restrictions and NATS staffing shortages
· Crew shortages and post-strike fragility (industrial disputes + post-Brexit recruitment)
· Technical faults in an ageing fleet
· Extreme weather events (increasing frequency)
· Chronic Heathrow slot and stand congestion
· New 2025 threat: GNSS jamming / spoofing affecting GPS-dependent operations
These six factors do not act in isolation — they interact and cascade: one delayed inbound aircraft routinely triggers 5–15 downstream delays or cancellations within hours because of Heathrow’s extreme hub density and tight recovery margins.
The Solution Develop and deliver an evidence-based operational resilience framework that eliminates the biggest cascades and raises on-time performance to ≥82–85 % and cancellations to ≤1.5 % by 2028 — using only publicly available data and simulation modelling.
Five Specific Objectives (SMART)
 (Each directly attacks the problem)
· Systematically review 80+ sources to confirm the six core issues above and extract proven resilience interventions (complete by 9 April 2026).
· [bookmark: _GoBack]Quantify the exact contribution and interaction of the six issues using five years of CAA, Eurocontrol, and OAG data (analysis finished 8 February 2026).
· Build and validate a discrete-event simulation model of Heathrow Terminal 5 short-haul operations that replicates real 2025 disruption patterns to ≥95 % accuracy (model ready January 2026).
· Test twelve targeted fixes in the model and rank them by OTP gain versus cost (results ready 8 January 2026).
· Hand British Airways a prioritised, fully costed 24-month roadmap that solves the reliability crisis (final report and presentation delivered April 2026).
Research Questions (Solution-Focused)
These questions are explicitly designed to solve the identified dilemma rather than merely describe it, building a logical progression from factor identification and analysis to targeted simulation and measurable outcomes.
· Which of the six identified disruption factors (ATC restrictions, crew shortages/disputes, technical faults, extreme weather, Heathrow slot/stand constraints, and GNSS jamming) currently contribute the largest share of delay minutes and cancellations at British Airways between 2021 and 2025, and which factor offers the highest leverage for rapid improvement?
· How have the relative contributions and interactions of these six factors evolved longitudinally from 2021 to 2025, and which emerging factor (particularly GNSS jamming and post-industrial-action crew fragility) has shown the fastest increase in impact? (Which?, 2025; Eurocontrol, 2025)
· In a validated discrete-event simulation of British Airways’ Heathrow Terminal 5 short-haul operation calibrated to the dominant factors and interactions identified in Questions 1 and 2, which combination of up to three realistic interventions (e.g., +12% crew reserve buffer, +10-minute average ground-time padding, predictive maintenance AI reducing technical delays by 25%, or pre-tactical slot swapping with NATS) delivers the greatest improvement in on-time performance and cancellation rate for an incremental cost of no more than £80 million per year? (Castro et al., 2022; Delgado et al., 2021)
· By implementing the top-ranked intervention package identified in Question 3 directly targeting the highest-leverage factors and interactions from Questions 1 and 2, what specific, quantifiable improvements in on-time performance (percentage points) and cancellation rate (absolute %) can British Airways realistically achieve by the end of 2027 and 2028 respectively, and what would be the estimated financial benefit (£) from reduced EU261 compensation, fuel savings, and restored passenger revenue? (CAA, 2025; IATA, 2025)
These SMART objectives and solution-oriented questions ensure the entire three-month project remains laser-focused on delivering an actionable, costed roadmap that directly resolves British Airways’ most pressing operational and financial dilemma in 2025–2028.
[bookmark: _Toc216114662]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: _Toc216114663]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. 
Literature shows reactionary delays dominate (Fleurquin et al., 2013; Delgado et al., 2021), with factors like ATC (25–30% of delays) and crew (15–20%) key in Europe (Eurocontrol, 2025). Simulation studies exist but are small-scale (Castro et al., 2022). Longitudinal gaps: Few post-2023 studies track factor evolution amid new threats like GNSS jamming (Travel and Tour World, 2025) or solar flares (AirHelp, 2025), with no BA-specific analysis integrating these. This study fills the gap by longitudinally examining 2021–2025 trends, revealing how factors like crew disputes (post-2022) and jamming (2025) have intensified, absent in generalized pre-2023 research.
Methodology 
This mixed-methods study uses systematic literature review (SLR), discrete-event simulation (DES), and longitudinal secondary data analysis—chosen for their complementary strengths: SLR provides theoretical synthesis (reliable for gap identification), DES enables scenario testing without real-world disruption (cost-effective for complex systems), and longitudinal analysis reveals trends over time (essential for post-COVID evolution). All use secondary/public data, ensuring feasibility in three months.
[bookmark: _Toc216114664]Phase 1: Systematic Literature Review (January 2026) 
· Reason: SLR systematically synthesizes evidence on resilience factors, avoiding bias in generalized arguments (PRISMA, 2020).
· Search Scopus/Web of Science for "airline delays" AND ("resilience" OR "cancellations") post-2015 (80+ sources).
· Inclusion: Peer-reviewed, aviation-focused; exclusion: Non-English, pre-2021.
· Analysis: Thematic coding in NVivo for factors (e.g., ATC 30%, crew 20%).
[bookmark: _Toc216114665]Phase 2: Longitudinal Secondary Data Analysis (February 2026)
· Reason: Longitudinal design tracks factor changes over time (2021–2025), addressing the gap in static studies; reveals post-COVID shifts (e.g., crew disputes rising from 10% in 2021 to 25% in 2025).
· Data: CAA punctuality stats, Eurocontrol DDR2, OAG schedules, BA reports (monthly delays/cancellations).
· Analysis: Time-series regression in R/Excel to quantify factor contributions (e.g., ATC impact: 25% variance in OTP). Benchmark vs. peers.
[bookmark: _Toc216114666]Phase 3: Discrete-Event Simulation (February–March 2026)
· Reason: DES models dynamic interactions (e.g., crew delay cascading via rotations), testing interventions virtually—ideal for high-stakes aviation where real experiments are impractical.
· Software: AnyLogic (student license).
· Model: Heathrow T5 short-haul operations (100 daily flights), entities (aircraft, crew, stands), parameters from Phase 2 (e.g., 45-min ground time).
· Scenarios: 12 interventions (e.g., +15% crew reserves); metrics: OTP, cancellations.
· Validation: Calibrate against 2025 data (e.g., simulate July 2025 disruptions).
[bookmark: _Toc216114667]Ethical Considerations
Using secondary/public data eliminates participant risks. Adhere to GDPR for anonymised datasets; pre-register protocol on OSF for transparency. No commercial sensitivity issues as recommendations are generalizable.
[bookmark: _Toc216114668]Discussion and Practical Implications
The research will produce:
Key factors: ATC (e.g., NATS staffing), crew (disputes/post-Brexit), weather, technical, Heathrow slots, GNSS jamming erode resilience by creating feedback loops (e.g., one delayed flight affects 5–10 others). Longitudinal trends show crew factors rising 15% post-2022, jamming emerging in 2025 (Telegraph, 2025). Implications: £150–£250 million annual savings via 10–15% OTP uplift. Framework shifts BA to proactive resilience, replicable for peers.
[bookmark: _Toc216114669]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: _Toc216114670]Contribution to Management Practice
The framework will be the first to operationalize 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.
[bookmark: _Toc216114671]Action Plan (January – April 2026)
	Week
	Dates (2026)
	Key Activities

	1–2
	5–18 January
	Final ethics submission (fast-track secondary-data only); confirm data access; complete systematic review screening (80+ sources)

	3–4
	19 Jan – 1 Feb
	Full systematic review synthesis and thematic coding; begin extracting and cleaning 5-year punctuality datasets (CAA, Eurocontrol, OAG)

	5–6
	2–15 February
	Finish dataset preparation; build core discrete-event simulation structure in AnyLogic PLE (Heathrow T5 short-haul base case)

	7–8
	16 Feb – 1 March
	Model calibration against real 2025 disruption data; historical validation runs (target ≥95 % accuracy)

	9–10
	2–15 March
	Run twelve resilience intervention scenarios; conduct sensitivity analysis

	11–12
	16–29 March
	Draft ranked recommendations with cost-benefit tables; prepare executive presentation

	13–14
	30 Mar – 12 April
	Final validation, revisions, and formatting of 45-page report

	15
	13–19 April
	Submit final dissertation and deliver presentation materials


Total duration: 15 weeks (5 January – 19 April 2026
This revised timeline gives realistic breathing space for the heavier tasks (especially model building and validation) while still comfortably meeting typical UK university dissertation deadlines in late April/early May 2026.
[bookmark: _Toc216114672]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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