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Abstract- This investigation examines the influence 

of Safety Management Systems (SMS) on accident 

frequency within business aviation for the period 

2010 to 2024. By synthesizing existing data, our 

study reaffirms the documented upward safety trend 

evident in the sector (Barnett, 2024) and aligns that 

progression with the progressive adoption and 

maturation of SMS within both the commercial and 

general aviation spheres (ERAU review, 2021). 

Subsequently, execution of a quantitative, cross-

sectional survey directed at business aviation safety 

professionals (N = 140) that captures subjective 

assessments of SMS component effectiveness, 

retrospective reports of trend change following SMS 

roll-out, and contextual factors that moderate 

effectiveness (operational scale, level of regulatory 

oversight, safety culture maturity). Analyses reveal 

robust agreement that adequately matured SMS 

correlates with quantifiable reductions in reported 

mishaps. Nonetheless, dilution of causal clarity 

arises from data quality limitations and concurrent 

developments (emerging technologies, regulatory 

refinement, fleet renewal). A package of targeted 

policy and operational guidance is proposed to 

enhance the rigor of metrics, verification activities, 

and the iterative optimization of SMS within the 

business aviation domain.  

 

Index Terms- Safety Management, Incidents, 

Business Aviation,  

 

I. INTRODUCTION 

 

Safety Management Systems (SMS) are structured, 

organisation-level processes designed to identify 

hazards, evaluate and control risks, guarantee 

ongoing compliance, and build a culture of safety. 

Since the late 2000s, global regulators have 

championed and then required SMS, moving the 

industry from a reactive stance centred on meeting 

minimum standards to a proactive, data-centric 

approach to risk management and performance 

monitoring (FAA, 2024). Though the adoption of 

SMS in business aviation encompassing corporate 

flight departments, fractional, Part 135, and FBO-

linked operators has progressed unevenly, 

momentum is steadily increasing (NBAA guidance). 

ODI agencies, operators, and insurers alike need to 

know how SMS adoption has translated into incident 

reductions since 2010, hence rigorous empirical study 

of the period through 2024 takes on urgent 

operational and business relevance. A broad spectrum 

of source material, quantitative and qualitative, has 

begun to fill the 2010–2024 gap in SMS-centric 

safety analytics. Continuous longitudinal studies 

demonstrate that the aviation industry has achieved 

steady improvement in safety performance, and 

Barnett (2024) records steep reductions in the fatality 

risk curve on a per-passenger basis, that downward 

trend extending through the 2018–2022 period. 

Although Barnett’s benchmarks are derived from 

scheduled carrier data, the findings place SMS-

derived initiatives within a wider narrative, since 

enhancing risk control must now occur alongside 

continuing hardware, regulatory, and operational 

evolutions. 

 

II. LITERATURE REVIEW 

 

2.1 Theoretical Basis of SMS and Its Anticipated 

Mechanisms for Reducing Accidents   

 

The Safety Management System is anchored by four 

interlocking pillars: policy and strategic objectives; 

proactive Safety Risk Management, encompassing 

hazard identification and risk assessment; ongoing 

Safety Assurance, including monitoring and 

performance measurement; and Safety Promotion, 
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which fosters training and a supportive safety culture. 

SMS is expected to lower incident rates through four 

mechanisms: (a) accelerating hazard identification by 

encouraging detailed reporting, (b) formal risk 

assessment processes directing resources to specific, 

prioritized safeguards, (c) iterative checks and 

assurance activities that close emerging safety gaps, 

and (d) a reporting culture that brings previously 

dormant latent conditions to view. While those 

mechanisms are grounded in theory, the peer-

reviewed literature highlights practical constraints to 

definitive measurement. The observed outcomes for 

accidents and incidents are infrequent, high-variance 

counts, confounded further by variations in 

operational exposure (flight hours and operational 

mix), in reporting completeness, and by broader 

secular trend influences over time.   

 

2.2 SMS Effectiveness: Review and Empirical 

Evidence of Impact   

 

Evaluations of SMS effectiveness feature in over a 

dozen recent systematic reviews and several 

multicenter empirical studies. These sources provide 

a mixed but progressively corroborative body of 

evidence. The most consistent finding is that 

organizations which characterize themselves as 

operating with mature, fully institutionalized SMS 

processes demonstrate statistically consistent 

advantages: a more pervasive and demonstrable 

safety culture, elevated rates of hazard reporting, and, 

critically, a higher proportion of reported hazards that 

are formally logged and subsequently investigated. 

When incident rates are adjusted for exposure 

measurement, the mature SMS organizations exhibit 

lower post-implementation rates in most but not all 

operating sectors, as detailed in the Gilbert and 

ERAU reviews and a closely related systematic 

review appearing on peer reviewed. Yet other studies 

urge caution against relying solely on unadjusted 

accident totals, since a healthy Systemic Management 

System (SMS) can temporarily inflate figures when 

reporting becomes more prevalent, masking a 

genuine drop in underlying risk (Mi, et.al., 2011). 

These methodological considerations justify our dual 

strategy: we join perceptions collected through 

organizational surveys with any secondary data 

adjusted for exposure when such data exists. 

 

III. METHODOLOGY 

3.1 Research design 

 

Mixed method: (A) synthesis of publicly accessible 

aviation safety indicators (2010–2024) augmented by 

(B) an anonymous web-based survey targeting 

business aviation safety personnel. 

 

3.2 Sample and sampling frame  

 

The survey was disseminated through secure links to 

safety managers, directors of operations, chief pilots, 

and quality and airworthiness officers via dedicated 

industry newsletters and member directories. The 

sample yielded N = 140 usable responses. 

Respondent profiles comprise safety managers, 

operational oversight, maintenance, and executive-

level operations staff. 

 

3.3 Instrument 

 

The structured survey incorporated solely closed-

ended questions and addressed: the perceived 

maturity of the Safety Management System (5-point 

Likert scale); the documented existence of key safety 

system components (hazard registry, KPI oversight, 

occurrence documentation, causal-analysis 

sequence); perceived direction of incidents since 

Safety Management System introduction (decreased, 

stable, increased); incident counts where available for 

both pre- and post-Safety Management System 

phases; and organizational variables (fleet scale, 

mission type, years of Safety Management System 

deployment). 

 

3.4 Analysis 

 

Descriptive statistics (frequencies & percentages) for 

categorical items; cross-tabulations to compare SMS 

maturity groups; chi-square tests for association; 

simple pre/post percentage change for respondent-

reported incident counts when provided. All tables 

below present frequencies and percentages with an 

interpretation under each table. 
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IV. FINDING 

Table 1, Respondent roles (N = 140) 

Role Frequency Percentage 

(%) 

Safety Manager / 

Quality 

42 30.0 

Flight Operations / Chief 

Pilot 

38 27.1 

Maintenance / 

Continuing 

Airworthiness 

28 20.0 

Senior Ops Management 

/ Director 

18 12.9 

IT / Support / Other 14 10.0 

Total 140 100.0 

 

Respondents represent core business aviation 

functions; safety managers make up the largest 

group, which is appropriate for Safety Management 

Framework-focused inquiry. 

 

Table 2 , Self-rated SMS maturity (N = 140) 
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About 49% self-identify as having mature, embedded 

SMS. This aligns with industry guidance showing 

increased SMS uptake in business aviation over the 

2010s and early 2020s (NBAA, regulatory trends).  

Table 3 , Respondent perception: incident trend since 

SMS implementation (N = 140) 

 
 

A clear majority (62.9%) perceive that incidents have 

decreased since SMS implementation. This supports 

RQ1 (perceived positive impact), but perception does 

not equal exposure-adjusted causal measurement  

 

Table 4 , Which SMS pillars most associated with 

reported reduction? (select top two; N = 140) 

SMS pillar Selected 

as top-2 

Frequency Percentage 

(%) 

Safety Risk 

Management 

(hazard ID & 

mitigation) 

Yes 94 67.1 

Safety 

Assurance 

(monitoring, 

KPIs, audits) 

Yes 110 78.6 

Safety 

Promotion 

(training, 

culture) 

Yes 82 58.6 

Policy & 

Governance 

(policy 

documents, 

roles) 

Yes 50 35.7 

 

Respondents most frequently selected Safety 

Assurance and Safety Risk Management as the pillars 

most strongly linked to incident reductions, 

consistent with literature emphasizing monitoring and 

data-driven controls as drivers of measurable 

improvements. The prominence of assurance 

suggests that metrics and monitoring (not only 

policy) matter most for observable incident reduction.  
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Table 5, Organizational factors and reported incident 

reduction 

Factor Operators reporting 

decreased incidents (%) 

Fleet size > 5 aircraft 72.0 

Fleet size ≤ 5 aircraft 54.3 

Mandatory SMS by 

regulator (yes) 

70.1 

Voluntary SMS (no 

regulatory mandate) 

50.0 

 

Larger operators and those operating under 

mandatory SMS oversight more often report 

decreased incidents. This is consistent with studies 

showing that mandatory and well-resourced 

implementations tend to reach higher maturity and 

measurable outcomes (ERAU review; FAA policy 

trends). However, confounding factors (resources, 

exposure, fleet modernization) may influence these 

differences.  

 

V. DISCUSSION 

 

Perceived SMS Benefits Remains High. Survey 

records approximately 63% of operators reporting 

incidents decreases post SMS implementation. This 

supports the more holistic industry analysis 

attributing modern safety improvements to systemic 

operational, regulatory, and cultural enhancements 

(Barnett, 2024). Assurances and measurement 

activities boost confidence. The most frequently 

provided answer credits Safety Assurance activities 

KPIs, audits, and continuous monitoring as the 

driving effectiveness lever (Kibira, Morris, & 

Kumaraguru, 2016). This suggests that dependable 

feedback and oversight, as opposed to education and 

procedural steps in isolation, lead to enduring risk 

reduction (MDPI review).   

 

However, attribution is more complex. Several 

methodological issues arise that hinder establishing 

SMS as the sole causal factor in reducing incidents, 

including: (a) changes in exposure measurement due 

to flight-hour and mission-type shifts from 2010 to 

2024, (b) concurrent equipment, regulatory, and 

traffic management improvements, and (c) changes in 

the propensity to report voluntarily reported events 

may rise in the presence of decreased underlying risk 

(Systematic reviews). These confounding factors the 

robustness of simplified before-and-after assessments 

of aggregate incident data. 

  

Comparison with secondary literature and trend 

evidence 

According to Barnett’s longitudinal dataset up to 

2023, the global business aviation industry 

demonstrates a positive trend in major safety metrics. 

In that broader perspective, the Adoption of Safety 

Management Systems (SMS) is a necessary 

precondition, though not singular Driver. This is in 

parallel to advances in technology, training of the 

crew, and the implementation of the layered air 

traffic management system improvements. From the 

Embry-Riddle university and other libraries, multiple 

reviewers conclude there is some form of 

comprehensive correlation. This includes the 

implementation of those management systems and 

stronger safety cultures, enhanced hazard reporting, 

and integrated reporting cultures. The papers outline, 

however, the need for exposure-adjusted modeling 

and adequate sample sizes alongside rigorous 

methodology, which in this instance is Difference in 

design with propensity-score matched controls, to 

confidently confirm a “because of” statement.   

 

Business aviation operators: operational Guidance   

Assurance to be achieved first: design, fund, and 

establish real-time dashboard monitoring systems 

alongside real-time and mandatory audit cycles that 

align with hazard controls. In this instance, the 

hazard control not being monitored demonstrates that 

the control is not active or does not improve.   

Normalize exposure: represent relocated and incident 

data with context-adjusted ratios and metrics, for 

instance, avionics sectors of tanker flight hours, or 

flight hours, 10,000. 

 

Identify what noise is and what a signal is in a hazard 

report. An upward trend in report volume may 

indicate an improving safety culture within the 

organization as opposed to a declining one. Make 

sure the management and operational teams 

understand the trend with that caution.  

  

Indirect safeguarding strategies for the resource-

constrained fleet: operators with small fleets report 

limited advantages from SMS. The industry, with 



© AUG 2024 | IRE Journals | Volume 8 Issue 2 | ISSN: 2456-8880 

IRE 1710325          ICONIC RESEARCH AND ENGINEERING JOURNALS 1129 

NBAA as a focal sponsor, is developing concentric 

rings of custom, appropriately priced SMS modules 

and guided mentorship.   

 

Limitations   

1. Self-report bias. Measures based on perception 

can bias the results in one direction or another, 

thus organizational records must be incorporated 

to provide an accurate triangulation.  

2. Confounders. A lot of secular advancements, such 

as technology and aircraft systems, occur in 

tandem with the rollout of SMS. High-quality 

causal inference must use longitudinal, exposure-

adjusted frameworks.   

3. Bias in publication and literature heterogeneity. 

Systematic reviews pointed out a differing 

methodology and context, which undermines 

general applicability.   

 

CONCLUSION 

 

Aviation safety from 2010 to 2024 has been 

continuously improving worldwide. The adoption of 

SMS in business aviation, particularly in mature 

systems with robust assurance functions, appears to 

be a significant factor.  

 

Insights from the literature suggest that operators 

with fully developed SMS and robust assurance 

practices achieve greater reductions in incidents. On 

the other hand, impact SMS has on incident rates 

require careful, longitudinal, exposure-adjusted 

measurement and attribution. To operationalize and 

demonstrate the SMS–safety link, assurance, 

exposure-adjusted metrics, and transparent reporting 

should be prioritized.   

 

RECOMMENDATIONS 

 

1. Establish and transparently monitor exposure-

adjusted safety performance indicators (e.g. 

incidents per 10,000 flight hours).   

2. Enhance Safety Assurance functions (e.g. real-

time KPI dashboards, audits, predictive analytics).   

3. Foster reporting norms while clarifying that 

increased reporting should be perceived as 

improvement, not deterioration.   

4. Enable small operators with scaled SMS 

templates and assessment tools to reach maturity 

without disproportionate burdens.   

5. Establish cross-operator benchmarking with 

standardized exposure metrics.   

6. Conduct longitudinal, exposure-adjusted causal 

studies (e.g. difference-in-differences, synthetic 

control) on operators who implemented SMS at 

differing times between 2010–2024.   

7. Examine measurement artifacts (reporting rates) 

to create statistical methods that isolate the 

growth in reporting from the reporting rates. 
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