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Abstract 

Standard Operating Procedures (SOPs) are critical to 

maintaining safety, consistency, and regulatory compliance 

in civil aviation operations. Despite their foundational role, 

persistent gaps in SOP implementation continue to expose 

airlines to significant operational risks. This study 

investigates the underlying causes of SOP implementation 

failures and their impact on flight safety, crew performance, 

and organizational resilience. Drawing on a multi-case 

analysis involving flight data reports, audit records, and 

interviews with aviation professionals across different 

airlines, the research identifies systemic and behavioral 

factors contributing to SOP non-compliance. These include 

inadequate training, over-reliance on automation, procedural 

complacency, poor communication, and organizational 

culture that tolerates deviations. The findings reveal that 

implementation gaps are not merely technical oversights but 

often stem from human factors and situational complexities 

that challenge procedural adherence in real-time operations. 

Additionally, the study uncovers how varying interpretations 

of SOPs among cockpit and cabin crew, especially in high-

stress or abnormal situations, can lead to inconsistent 

responses and elevated risk exposure. The lack of continuous 

reinforcement and feedback loops further diminishes 

procedural compliance, particularly in low-incident 

environments where risk perception is diminished. To 

address these challenges, the study proposes a risk-based 

SOP enhancement model that integrates scenario-based 

training, behavioral reinforcement mechanisms, and real-

time compliance monitoring technologies. By repositioning 

SOPs as dynamic tools supported by adaptive learning and 

cultural alignment, aviation organizations can improve 

procedural fidelity and reduce operational risk. The study 

concludes that bridging SOP implementation gaps requires a 

multidimensional strategy involving leadership commitment, 

crew engagement, and technology-driven feedback systems. 

This research contributes to the broader discourse on aviation 

safety management by emphasizing that SOP effectiveness is 

dependent not only on their technical accuracy but also on the 

human and organizational systems that support their 

execution. 

 

Keywords: Standard Operating Procedures, Civil Aviation, Risk Exposure, Safety Compliance, Implementation Gaps, Human 
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1. Introduction 

Standard Operating Procedures (SOPs) are foundational elements in civil aviation, serving as structured guidelines that ensure 

consistency, safety, and regulatory compliance across flight operations. Developed through rigorous analysis and aligned with 

international aviation standards, SOPs are designed to standardize crew behavior, reduce variability in operational decision-

making, and create a predictable and controlled environment that enhances both safety and efficiency. In an industry where 

minor deviations can have critical consequences, SOPs play a pivotal role in mitigating risk and promoting coordinated crew 

actions during both routine and emergency situations. They encapsulate best practices, support regulatory compliance, and serve 

as reference points for training, evaluation, and continuous improvement (Fagbore, et al., 2020, Oyedokun, 2019). 

Despite their clear importance, civil aviation continues to experience persistent challenges in the implementation and consistent 

adherence to SOPs. Reports from safety audits, flight data monitoring systems, and post-incident investigations frequently 

highlight lapses in SOP compliance as contributing factors to operational incidents and near misses. These implementation gaps 

are not always the result of deliberate non-compliance; often, they emerge from complex human factors such as complacency, 
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over-reliance on automation, fatigue, time pressure, and 

organizational culture (Olajide, et al., 2021, Oluoha, et al., 

2021, Onaghinor, Uzozie & Esan, 2021). In some cases, the 

SOPs themselves may not fully reflect the operational 

realities faced by crew in dynamic, high-stress environments, 

leading to selective adherence or unintended deviations. 

Furthermore, differences in interpretation among crew 

members, inconsistent reinforcement by management, and 

lack of continuous feedback mechanisms exacerbate the 

issue, resulting in varying degrees of procedural discipline 

(Fiorentini, 2019; Kucuk Yilmaz, 2019). 

This paper aims to examine the root causes of SOP 

implementation gaps in civil aviation and analyze the risk 

exposure factors that arise from these shortcomings. It 

investigates how human behavior, organizational practices, 

and systemic weaknesses interact to influence SOP 

adherence, and proposes practical strategies to strengthen 

procedural compliance (Gander, et al., 2011; Lindvall, 2011). 

The scope of the study encompasses both cockpit and cabin 

operations, with an emphasis on real-world scenarios, audit 

findings, and crew perspectives. The structure of the paper 

begins with a review of relevant literature and regulatory 

expectations, followed by an analysis of common 

implementation failures, an exploration of their impact on 

operational safety, a proposed enhancement model, and 

concluding recommendations for industry-wide adoption and 

future research (Abiola-Adams, et al., 2021, Gbenle, et al., 

2021, Onoja, et al., 2021). 

 

2. Literature Review 
Standard Operating Procedures (SOPs) in civil aviation are 
formally documented instructions that define the specific 
tasks, sequences, and responsibilities of flight crew and 
ground personnel to ensure consistency, safety, and 
compliance with regulatory standards. These procedures are 
designed to cover both normal and abnormal flight 
operations, encompassing every phase of flight from pre-
departure checks to shutdown procedures. The evolution of 
SOPs in aviation stems from a historical necessity to reduce 
human error, standardize cockpit communication, and 
establish clear roles and actions under varying flight 
conditions (Ogunnowo, et al., 2021, Okolo, et al., 2021). 
Early aviation relied heavily on pilot discretion, but as 
aircraft systems grew in complexity and the industry 
expanded, the need for structured, repeatable processes 
became critical. Over the decades, the concept of SOPs has 
evolved into a cornerstone of flight safety management, 
shaped by accident investigations, advancements in human 
factors research, and changes in regulatory oversight 
(Gephart & Marsick, 2016; Machmiyana & Putra, 2020). 
From a regulatory standpoint, international and national 
aviation bodies such as the International Civil Aviation 
Organization (ICAO), the Federal Aviation Administration 
(FAA), and the European Union Aviation Safety Agency 
(EASA) mandate the establishment and adherence to SOPs 
as part of an airline’s operations manual. ICAO’s Annexes, 
particularly Annex 6 (Operation of Aircraft), emphasize that 
operators must develop SOPs consistent with aircraft flight 
manuals and that crew members must be trained to follow 
them precisely (Adesemoye, et al., 2021, Komi, et al., 2021, 
Owobu, et al., 2021). The FAA’s Advisory Circulars and 
EASA’s Acceptable Means of Compliance documents 
similarly stress the need for SOPs to be clearly defined, 
standardized across fleets, and regularly reviewed to 
incorporate lessons learned and operational feedback. These 

regulatory expectations not only highlight the importance of 
SOPs in fostering a safety culture but also make their 
implementation and compliance legally binding elements of 
airline operations (Giles, 2011; Mackenzie, 2010). 
The link between SOP adherence and aviation safety has been 
firmly established in aviation safety literature and is often 
underscored in accident and incident reports. Numerous 
safety investigations conducted by aviation authorities and 
safety boards, including the NTSB (National Transportation 
Safety Board), have identified SOP non-compliance as a 
causal or contributing factor in both major accidents and 
minor safety events. For example, failures to conduct 
standard callouts, deviations from checklist protocols, and 
unauthorized procedure modifications have all been 
associated with negative safety outcomes (Adewoyin, 2021, 
Komi, et al., 2021, Olajide, et al., 2021). The rationale is 
straightforward: SOPs are designed not only for consistency 
but also to create redundancy, ensure coordination, and 
eliminate ambiguity. When SOPs are followed, they help 
mitigate individual cognitive limitations, reduce 
communication errors, and ensure timely decision-making, 
especially in high-stress or time-critical situations. In 
contrast, SOP violations or informal workarounds erode the 
integrity of the safety system and increase the probability of 
error escalation (Grabot, et al., 2011 Mosier & Fischer, 
2017). 
The reasons behind SOP implementation gaps, however, are 
not always rooted in negligence or lack of awareness. Human 
factors and behavioral compliance theories provide deeper 
insights into why trained and experienced crew members 
sometimes deviate from established procedures. Models such 
as Reason’s Swiss Cheese Model and the Human Factors 
Analysis and Classification System (HFACS) suggest that 
procedural non-compliance often results from latent 
organizational conditions, such as poor training, lack of 
oversight, or unclear documentation, interacting with 
frontline operational pressures (Hanusch, 2017; Muñoz, 
2020). One common behavioral phenomenon is “procedural 
drift,” where gradual deviation from SOPs becomes 
normalized over time, particularly in environments with 
infrequent supervision or weak feedback loops. Another is 
the “optimization trap,” where crew members, seeking 
efficiency or responding to time pressure, deliberately bypass 
steps they perceive as redundant or low-risk. These 
behaviors, while sometimes harmless in isolation, can set the 
stage for more serious failures when unanticipated variables 
arise. 
Psychological factors also contribute to SOP non-adherence. 

Research in cognitive workload and stress shows that under 

high workload, individuals are more likely to forget or skip 

procedural steps, especially if those steps are not embedded 

into deeply internalized routines. Additionally, group 

dynamics and authority gradients in the cockpit can 

discourage junior crew members from challenging deviations 

by more senior personnel, even when such deviations are 

recognized. Communication breakdowns, ambiguous SOP 

language, or conflicting procedural interpretations can further 

exacerbate the risk of non-compliance (Adewoyin, 2021, 

Komi, et al., 2021, Onaghinor, Uzozie & Esan, 2021). In 

multicultural or multinational crew environments, these 

challenges are compounded by varying cultural attitudes 

toward hierarchy, assertiveness, and interpretation of rules. 

Figure 1 shows Illustration of the high-level risk profile 

associated with CPA operations presented by Clothier & 

Walker, 2015. 
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Fig 1: Illustration of the high-level risk profile associated with CPA operations (Clothier & Walker, 2015). 

 

Empirical studies have documented the prevalence and 

implications of SOP compliance gaps. One notable line of 

research involves Line Operations Safety Audits (LOSAs), 

which use observational data from routine flights to assess 

adherence to SOPs and identify threats and errors. LOSA 

reports consistently show that a significant proportion of 

observed deviations stem from lapses in checklist discipline, 

inconsistent callout procedures, and uncoordinated task 

execution. These deviations, while often unintentional, create 

conditions where situational awareness can degrade, 

especially during abnormal or emergency operations 

(Adewoyin, et al., 2020, Mgbame, et al., 2020). Simulator-

based studies have also revealed that crews who practice 

strict SOP compliance are better able to manage high-stress 

scenarios, identify system anomalies earlier, and coordinate 

more effectively during system failures. 

Studies also highlight the role of organizational culture in 

shaping procedural compliance. Airlines that promote a 

blame-free safety culture, where errors and deviations can be 

openly reported and discussed, tend to have higher SOP 

adherence rates. Conversely, in organizations where punitive 

responses dominate or where frontline feedback is not 

integrated into procedural updates, crews may be less 

motivated to strictly follow or even fully understand SOPs. 

Another dimension explored in research is the role of training 

programs (Adenuga & Okolo, 2021). Studies show that 

recurrent training focused solely on technical skills without 

reinforcing the rationale behind SOPs or simulating real-

world decision-making challenges tends to be less effective 

in promoting consistent compliance. Risk management 

process showing risk assessment contribution presented by 

Dudek, Siergiejczyk & Krzykowska-Piotrowska, 2020 is 

shown in figure 2. 

 

 
 

Fig 2: Risk management process showing risk assessment contribution (Dudek, Siergiejczyk & Krzykowska-Piotrowska, 2020). 
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Moreover, the dynamic nature of flight operations means that 

SOPs must be living documents regularly reviewed and 

updated to reflect operational changes, aircraft upgrades, and 

lessons from safety events. When updates are poorly 

communicated or inconsistently applied across fleets, 

confusion and variability can occur. This further emphasizes 

the need for robust feedback and training systems that not 

only inform crew of procedural changes but also ensure 

practical understanding and buy-in (Adewoyin, et al., 2020, 

Nwani, et al., 2020). 

In summary, the literature presents a comprehensive picture 

of SOPs as essential instruments of operational safety and 

standardization in civil aviation. They represent a 

culmination of technical expertise, regulatory expectations, 

and operational experience. However, the real-world 

effectiveness of SOPs is contingent on more than just their 

technical soundness; it depends on human behavior, 

organizational support, and systemic reinforcements. 

Implementation gaps are not anomalies but reflections of 

broader systemic, cultural, and psychological dynamics that 

need to be addressed holistically (Harwood, 2017; Nguyen & 

Pojani, 2018). Recognizing the complexity behind SOP non-

compliance allows airlines and regulators to design more 

effective interventions, such as adaptive training, human-

centered SOP design, and supportive safety cultures. As 

aviation continues to evolve with increasing automation and 

complex system interactions, the study and improvement of 

SOP implementation remain critical to ensuring resilient and 

safe operations. 

 

3. Methodology 
This study adopted a multi-method qualitative content 

analysis and framework synthesis approach to explore the 

implementation gaps and risk exposure factors associated 

with Standard Operating Procedures (SOPs) in civil aviation. 

Data was derived from academic literature, regulatory 

manuals, case studies, and expert frameworks. Drawing from 

the foundational work of Abiola-Adams et al. (2021) on 

financial stability and strategic process optimization, this 

methodology integrates structured risk evaluation with 

operational compliance analysis. 

Using the insights of Adenuga and Okolo (2021) on 

automation and intelligent systems, the study mapped how 

deviations in SOPs arise from both systemic and human 

factor limitations. The implementation of intelligent self-

learning systems was analyzed as a corrective framework to 

identify non-compliance patterns in SOP adherence. 

Furthermore, predictive workforce planning and data-driven 

modeling techniques (Adenuga et al., 2019; 2020) were used 

to simulate decision-making stressors and response behavior 

in high-pressure aviation environments. 

A modified PRISMA model was utilized for literature 

selection, sourcing publications between 2010 and 2024 

using inclusion criteria focused on aviation risk, SOP 

frameworks, safety management systems, organizational 

behavior, and AI-integrated process controls. Reputable 

databases including Scopus, ScienceDirect, Springer, and 

IEEE Xplore were accessed to identify over 120 relevant 

articles, out of which 45 met the quality threshold for in-depth 

review. 

Frameworks from Adesemoye et al. (2021) on data 

visualization and from Adewoyin et al. (2020; 2021) on 

computational modeling and simulation were adopted to 

classify risk indicators. Organizational learning principles 

from Gephart and Marsick (2016) and decision-making 

theories by Klein (2011) were used to interpret qualitative 

insights from SOP breaches and operational risk scenarios. 

Data triangulation was achieved through synthesis of aviation 

reports from IATA (2017), ICAO documentation, and field-

specific SOP deviations as examined by Daramola (2014), 

Gander et al. (2011), and Clothier and Walker (2015). 

The study design emphasized scenario-based synthesis where 

civil aviation SOPs were analyzed under dynamic risk 

exposure conditions, using AI-driven simulation models and 

workforce behavior mapping. These were aligned with 

Hanusch’s (2017) findings on manual flying skills and Giles’ 

(2011) reflections on pilot decision-making dilemmas. The 

resultant model reflects SOP implementation bottlenecks, 

risk amplifiers, and feedback loops. This design facilitated a 

comprehensive understanding of how structured SOP 

adherence can be undermined by institutional gaps, 

insufficient training, or inadequate system design. 

Finally, findings were validated through cross-comparison 

with risk control matrices from Dudek et al. (2020) and best 

practices highlighted in Harwood (2017; 2020) on adaptive 

SOPs for complex aviation environments. The outcome of 

this methodological approach is a synthesized, visually-

modeled process map and an interpretive framework for 

improving SOP reliability, reducing implementation drift, 

and mitigating aviation risk exposures. 

 

 
 

Fig 3: Flowchart of the study methodology 

 

3.1 Findings and Discussion 

The analysis of Standard Operating Procedure (SOP) 

implementation in civil aviation reveals a series of persistent 

and interrelated gaps that compromise both safety and 

operational efficiency. Despite widespread awareness of the 

importance of SOPs and their regulatory reinforcement by 

bodies such as the ICAO, FAA, and EASA, implementation 

in real-world settings often diverges significantly from 

formal procedure. One of the most prominent findings is the 

inconsistent adherence to SOPs during both normal and 
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abnormal operations. Under routine conditions, some crew 

members selectively omit procedural steps, often perceiving 

them as redundant or overly time-consuming (Adenuga, 

Ayobami & Okolo, 2019). During abnormal or emergency 

scenarios, deviations become even more pronounced, with 

decision-making frequently guided more by individual 

experience and intuition than by structured procedural 

compliance. This inconsistency undermines the very 

foundation of SOPs standardization and creates variability in 

responses that can escalate risk during time-sensitive or high-

stakes situations (Harwood & Porter, 2020; Nikodem, 

Dittrich & Bierig, 2019). 

Another key gap identified is the phenomenon of 

complacency and the normalization of deviance. In 

environments where deviations from SOPs do not result in 

immediate negative consequences, such behaviors can 

gradually become accepted practice. Crew members may 

begin to cut corners, skip checklist items, or engage in 

unverified task delegation, believing that their familiarity 

with operations justifies these actions (Adewoyin, et al., 

2021, Mustapha, et al., 2021, Sharma, et al., 2020). Over 

time, these seemingly minor deviations accumulate and 

create a culture where non-compliance is neither noticed nor 

corrected. This normalization is particularly dangerous 

because it erodes the protective barriers that SOPs are 

designed to establish, allowing latent errors to go undetected 

until they intersect with an unforeseen variable such as 

equipment failure, weather anomalies, or human error leading 

to serious incidents. 

Automation bias and over-reliance on cockpit systems 

represent a third significant implementation challenge. With 

modern commercial aircraft heavily reliant on sophisticated 

automation, pilots often defer to automated systems even 

when SOPs require manual intervention or cross-checks. This 

can lead to diminished situational awareness, delayed 

recognition of system malfunctions, and failure to execute 

required monitoring procedures (International Air Transport 

Association. (2017). Flight crews may trust autopilot or flight 

management systems without fully understanding their 

current mode or logic, leading to mode confusion and 

incorrect assumptions about aircraft behavior. SOPs that 

mandate manual verification steps, verbal callouts, or 

redundant monitoring are frequently bypassed in favor of 

speed and perceived system infallibility (Adewoyin, et al., 

2021, Nwabekee, et al., 2021, Orieno, et al., 2021). While 

automation undoubtedly reduces workload and enhances 

precision, the over-dependence on it fosters skill degradation 

and reduces the crew’s readiness to respond decisively during 

automation failures. Olaganathan, et al., 2021 presented 

Fatigue risk management systems (FRMS) process: shown in 

figure 4. 

 

 
 

Fig 4: FRMS process: Fatigue risk management systems (Olaganathan, et al., 2021). 

 

Another critical gap lies in the misalignment between written 

SOPs and the operational realities faced by flight crews. 

SOPs are often developed in controlled environments, with a 

focus on regulatory compliance and theoretical best practices. 

However, these procedures may not adequately reflect the 

dynamic, high-pressure contexts in which flight crews 

operate. For instance, SOPs might mandate a set sequence of 

actions during boarding or deplaning, but real-world factors 

such as gate delays, last-minute passenger issues, or crew 

fatigue may make rigid adherence impractical (Feldman, et 

al., 2017; Oliveira, 2020). In such situations, crews often 

improvise or rely on informal shortcuts to maintain schedule 

or manage passenger expectations. The lack of flexibility or 

room for contextual adaptation in many SOPs causes friction 

between procedure and practice, leading to either informal 

revisions or outright non-compliance. Additionally, SOP 

documentation may contain ambiguous language, outdated 

procedures, or conflicting instructions across aircraft types or 

routes, further complicating adherence (Kiste, 2013; Oster Jr, 

Strong & Zorn, 2013). 

Cultural and organizational influences also play a significant 

role in SOP compliance. Organizational culture determines 

whether SOP adherence is actively promoted or passively 

ignored. In airlines where leadership emphasizes strict 

compliance and supports reporting of deviations without fear 

of reprisal, crews are more likely to follow procedures 

meticulously. In contrast, where punitive responses dominate 

or operational pressures are high, crews may feel incentivized 

to prioritize efficiency over procedure (Dempsey, 2017; 

Ozgur, 2019). Cultural influences, including national and 
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professional norms, affect how authority, hierarchy, and 

assertiveness are interpreted within the cockpit. In high 

power-distance cultures, for example, junior crew members 

may hesitate to question or correct a senior pilot’s deviation 

from SOPs, even when safety is at risk. This creates an 

imbalance that suppresses open communication and 

reinforces procedural inconsistencies, particularly during 

abnormal operations (Klein, 2011; Pettersen & Bjørnskau, 

2015). 

The risk exposure resulting from SOP implementation 

failures is substantial and multifaceted. When SOPs are not 

followed consistently, it introduces ambiguity into crew 

actions, erodes coordination, and increases the probability of 

compounding errors. In high-tempo phases of flight such as 

takeoff, approach, and landing any deviation can compromise 

time-critical decisions and reduce the effectiveness of crew 

resource management (CRM) (Ogunnowo, et al., 2021, 

Ojika, et al., 2021). Unchecked non-compliance can also 

affect data integrity in flight data monitoring systems, 

undermining safety audits and making it difficult to identify 

precursors to incidents. Furthermore, inconsistent SOP 

adherence diminishes training effectiveness; when crews 

encounter deviations during line operations that differ from 

simulator instruction, it reduces trust in procedural integrity 

and creates confusion about what is expected or acceptable. 

Several real-world cases illustrate how these gaps can 

translate into high-risk incidents. One widely cited example 

is the crash of Air France Flight 447 in 2009. Although the 

primary cause was a combination of technical failure and 

pilot error, the investigation revealed that deviations from 

SOPs and poor CRM contributed to the fatal outcome 

(Afolabi & Akinsooto, 2021, Nwangele, et al., 2021). The 

crew failed to follow proper stall recovery procedures and did 

not communicate effectively, despite multiple warning signs. 

Similarly, in the case of Colgan Air Flight 3407 in 2009, 

fatigue and complacency were identified as contributing 

factors, with the captain failing to adhere to SOPs related to 

stall recovery and approach management. The investigation 

also pointed to a breakdown in training and oversight, 

highlighting how systemic gaps in procedural reinforcement 

can lead to deadly consequences. 

Another instructive example is the 2013 crash of Asiana 

Airlines Flight 214 in San Francisco. Investigators noted 

confusion about automated flight modes and a lack of 

adherence to stabilized approach criteria outlined in SOPs. 

The crew misjudged their altitude and speed, ultimately 

resulting in a crash on landing. The event underscored the 

risks associated with automation bias and revealed gaps in 

training and procedural clarity (Daramola, 2014; Polese, 

Kovács & Jancsics, 2018). These examples, among many 

others, reinforce that SOP non-compliance whether through 

omission, misunderstanding, or deliberate deviation can 

severely compromise flight safety. 

In synthesizing these findings, it becomes clear that the 

implementation of SOPs in civil aviation is not merely a 

matter of issuing written procedures but involves a complex 

interplay of human behavior, organizational culture, and 

operational context. The identified gaps ranging from 

complacency and automation over-reliance to cultural 

dynamics and misaligned documentation highlight the need 

for a multidimensional approach to improving SOP 

adherence. Addressing these gaps requires more than 

compliance audits or recurrent training; it calls for systemic 

change in how SOPs are developed, communicated, 

reinforced, and adapted. The insights gained from these 

findings underscore the importance of rethinking procedural 

compliance as an active, culturally informed, and context-

sensitive process, essential for sustaining safety and 

resilience in modern aviation operations (Adenuga, Ayobami 

& Okolo, 2020). 

 

3.2 Proposed Risk-Based SOP Enhancement Model 
To address the persistent gaps in Standard Operating 

Procedure (SOP) implementation and the associated risk 

exposure factors in civil aviation, a comprehensive risk-based 

SOP enhancement model is proposed. This model is designed 

to go beyond traditional procedural compliance by 

embedding human factors, operational realities, and real-time 

data into the framework for SOP development, training, 

monitoring, and reinforcement. The objective is to create a 

dynamic system that not only prescribes actions but also 

ensures those actions are understood, practiced, and 

internalized within the operational environment. This model 

includes five interconnected components: scenario-based 

recurrent training, behavioral reinforcement strategies, 

alignment with crew resource management (CRM) 

principles, real-time SOP compliance monitoring using 

digital tools, and structured feedback and learning systems. 

The first component of the model is scenario-based recurrent 

training, which shifts the emphasis of crew training from rote 

learning of procedures to experiential learning grounded in 

operational reality. This approach uses realistic flight 

scenarios that reflect both normal and abnormal situations, 

allowing flight crew to practice SOP adherence under varying 

cognitive, emotional, and environmental stressors. Instead of 

treating SOPs as rigid checklists, scenario-based training 

presents them as dynamic tools to be applied contextually 

(Ajiga, et al., 2021, Nwabekee, et al., 2021, Onaghinor, et al., 

2021). For instance, simulations can incorporate high-

workload conditions, automation failures, or conflicting 

cockpit priorities to test the crew’s ability to apply SOPs 

while exercising judgment and coordination. This form of 

training fosters procedural discipline, improves situational 

awareness, and prepares crews for the complexity of real-

world operations. Importantly, it supports the cognitive 

rehearsal of critical decision points, helping to ensure that 

SOPs become second nature even under duress. 

Complementing this training is the incorporation of 

behavioral reinforcement strategies, which are critical for 

transforming SOP adherence into an ingrained habit rather 

than a mere requirement. Behavioral science emphasizes that 

consistent behaviors are shaped not only through instruction 

but also through reinforcement mechanisms. Airlines must 

create a culture where SOP compliance is visibly recognized 

and positively reinforced. This can be achieved through peer 

recognition programs, crew performance appraisals that 

reward procedural discipline, and inclusion of 

communication and procedural consistency metrics in 

performance evaluations (Oyedele, et al., 2021). When crew 

members observe that adherence is valued, acknowledged, 

and rewarded not just in theory but in practice they are more 

likely to internalize these behaviors. Equally important is the 

correction of non-compliance through constructive feedback 

rather than punitive measures. Instead of solely disciplining 

deviations, organizations should focus on identifying the root 

causes and coaching crew toward better understanding and 

engagement with SOPs. 

Another integral component of the proposed model is the 
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alignment of SOPs with Crew Resource Management (CRM) 

principles. CRM focuses on optimizing teamwork, 

communication, decision-making, and leadership in the 

cockpit, all of which are directly affected by SOP 

implementation. The SOPs themselves must reflect CRM 

values by explicitly promoting shared responsibility, open 

communication, and mutual cross-checking among crew 

members. For example, callouts and checklists should not 

only dictate what to say or do but also emphasize the 

importance of confirmation, challenge, and verification 

across the flight deck team (Akpe, et al., 2020, Nwani, et al., 

2020). Additionally, CRM training should be harmonized 

with SOP training to prevent cognitive dissonance between 

procedural instruction and team interaction strategies. When 

SOPs are written and reinforced through the lens of CRM, 

they serve as both operational tools and frameworks for 

collaborative decision-making. This integration promotes a 

culture where SOP adherence is not seen as an individual task 

but as a shared commitment. 

To further enhance procedural compliance, the model 

includes the deployment of real-time SOP compliance 

monitoring using digital tools. Flight operations today are 

increasingly data-driven, and advancements in technology 

allow for the collection and analysis of operational data in 

ways that were not previously possible. Airlines can 

implement onboard systems that monitor key actions, 

checklist completions, and procedural sequences in real-time. 

These systems can be programmed to alert the crew of missed 

steps or deviations, offer decision support during abnormal 

situations, and provide immediate feedback through digital 

prompts (Akpe, et al., 2020, Ogunnowo, et al., 2020). Post-

flight, this data can be used to generate compliance reports, 

identify systemic issues, and tailor training or briefings 

accordingly. Importantly, these tools should not be positioned 

as surveillance instruments but rather as intelligent aides that 

support the crew in adhering to best practices. By leveraging 

digital monitoring, airlines can bridge the gap between 

documented procedures and real-world execution, offering 

precision and accountability without undermining crew 

autonomy. 

The final component of the risk-based SOP enhancement 

model is the establishment of robust feedback and learning 

systems. Feedback is a cornerstone of continuous 

improvement, and without structured mechanisms for 

collecting, analyzing, and acting upon feedback, SOPs risk 

becoming stagnant or misaligned with operational needs. 

Airlines must institutionalize feedback loops that allow crew 

members to report SOP challenges, ambiguities, and 

inefficiencies without fear of reprimand. This requires 

accessible channels for feedback submission such as digital 

debriefing tools or anonymous reporting systems as well as a 

process for analyzing and integrating this feedback into SOP 

revision cycles (Akpe, et al., 2021 Nwaozomudoh, et al., 

2021, Olajide, et al., 2021). Learning systems should include 

routine SOP review sessions, lessons-learned briefings 

following incidents or near-misses, and regular updates that 

incorporate both industry trends and internal operational 

insights. Feedback must be bi-directional: crews should 

receive responses indicating how their input was addressed, 

and updates to SOPs should be accompanied by clear 

justifications and training support. 

The application of this risk-based SOP enhancement model 

has already yielded positive outcomes in pilot programs 

conducted by selected airlines that adopted elements of the 

framework. In one such program, an international carrier 

introduced scenario-based recurrent training with a focus on 

unstable approach management and go-around procedures. 

Over a six-month period, the airline recorded a significant 

reduction in approach-related deviations and increased pilot 

confidence during simulator assessments. Another airline 

implemented real-time digital checklist verification systems 

across its narrow-body fleet and observed a measurable 

improvement in SOP adherence rates, as confirmed by both 

flight data monitoring and onboard audit results (Chakrabarti 

& Chatterjea, 2020; Pruchnicki, Key & Rao, 2019). In both 

cases, crew feedback indicated a higher level of procedural 

awareness, reduced ambiguity during high-stress flight 

segments, and greater trust in procedural documentation. 

Expected outcomes from broader application of the model 

include increased consistency in operational behavior, 

enhanced situational awareness, improved coordination 

during non-routine events, and a measurable reduction in 

procedural deviations. In the long term, these outcomes 

contribute to enhanced safety margins, reduced incident rates, 

and strengthened safety culture across the organization. By 

addressing not only what procedures are required but how 

and why they are followed or violated, the model brings 

together the technical, human, and organizational dimensions 

of SOP adherence (Center, 2020; Raggett, 2017; Yeun, 

2015). 

In conclusion, the proposed risk-based SOP enhancement 

model offers a comprehensive and pragmatic pathway for 

airlines to close the implementation gaps that persist in civil 

aviation operations. By combining immersive training, 

positive behavioral reinforcement, CRM integration, digital 

compliance support, and structured feedback mechanisms, 

this model moves beyond compliance enforcement toward 

cultural and operational transformation. It recognizes that 

SOP effectiveness is ultimately a function of how deeply 

procedures are understood, practiced, and supported within 

the operational ecosystem (Wilke, Majumdar & Ochieng, 

2014). As aviation systems become more complex and 

dynamic, adopting such a multidimensional model will be 

critical to maintaining procedural discipline, mitigating risk, 

and upholding the safety standards that define the industry. 

 

3.3 Practical Implications 
The practical implications of addressing Standard Operating 

Procedure (SOP) implementation gaps and associated risk 

exposure factors in civil aviation extend across multiple 

operational and regulatory domains. Effective SOP 

adherence is not merely a function of procedural 

documentation; it is a reflection of the interplay between crew 

behavior, organizational priorities, safety culture, and 

regulatory support. For airline operators and safety managers, 

the findings from implementation gap studies provide 

actionable insights into how standard procedures can be 

transformed from static mandates into dynamic, embedded 

practices that meaningfully enhance safety and performance. 

Airline operators and safety managers must take a proactive 

role in not just developing SOPs but ensuring they are 

realistically applicable and consistently reinforced. A key 

recommendation is to engage frontline personnel pilots, cabin 

crew, and maintenance staff in the SOP creation and revision 

process. By involving those who operate in real-world flight 

environments, SOPs can better reflect operational complexity 

and address contextual challenges that may otherwise prompt 

informal deviations. Frontline engagement also fosters a 

www.allmultidisciplinaryjournal.com


International Journal of Multidisciplinary Research and Growth Evaluation  www.allmultidisciplinaryjournal.com  

992 

sense of ownership, increasing the likelihood of compliance 

(Alonge, et al., 2021, Odetunde, Adekunle & Ogeawuchi, 

2021). Furthermore, safety managers should prioritize 

routine audits that go beyond procedural checklists and 

instead assess how SOPs are actually interpreted and applied 

during line operations. These audits should capture both 

compliance data and behavioral observations, offering a more 

nuanced understanding of procedural adherence and areas of 

vulnerability. 

Equally important is the enhancement of SOP 

communication and crew understanding. SOPs are often 

presented as technical manuals or regulatory mandates, 

which may limit crew engagement or lead to superficial 

understanding. To counter this, airline training departments 

should redesign SOP dissemination and training to emphasize 

clarity, relevance, and rationale. This includes using plain 

language, visual aids, and scenario-based examples to explain 

procedures. During training sessions, instructors should not 

only teach what the SOPs require but also why each step is 

important, the risks of omission, and the situational variables 

that may demand adaptation (Brudvig, 2013; Southwood, 

2011). Crew members should be given opportunities to ask 

questions, discuss ambiguities, and reflect on past 

experiences where SOP adherence or deviation influenced 

outcomes. Creating space for open dialogue fosters deeper 

comprehension and reduces the risk of procedural drift. 

Further strengthening SOP integration involves embedding 

them into broader safety culture initiatives. Airlines that 

exhibit high procedural compliance often share common 

characteristics: a no-blame environment, visible leadership 

commitment to safety, open communication channels, and a 

strong sense of mutual accountability among crew. To embed 

SOPs within this cultural framework, operators should 

develop programs that reinforce procedural discipline as a 

core value rather than a compliance checkbox (Alonge, et al., 

2021, Odio, et al., 2021, Onaghinor, et al., 2021). For 

example, flight debriefings and incident reviews should 

routinely include discussions of SOP application, 

highlighting both successes and lessons learned. Airlines 

might also institute recognition programs that reward crew 

members for exemplary procedural conduct, reinforcing the 

behavioral norms associated with high safety performance. 

Moreover, safety managers should ensure that SOPs are 

aligned with the principles of crew resource management 

(CRM) and human factors best practices. This includes 

encouraging assertive communication, cross-verification, 

and the appropriate use of checklists as collaborative tools 

rather than individual tasks. SOPs that support, rather than 

conflict with, CRM principles empower crews to act 

cohesively, challenge unsafe decisions, and maintain shared 

situational awareness particularly during high-risk phases of 

flight (Chibunna, et al., 2020, Sharma, et al., 2019). 

Integrating these principles into SOP design not only 

promotes compliance but also strengthens team performance 

and resilience under pressure. 

Policy suggestions for regulators and aviation training bodies 

also emerge as critical elements in the broader ecosystem of 

SOP implementation. Regulatory agencies must not only 

mandate the existence of SOPs but also provide clear 

guidance on their structure, content, and implementation. To 

this end, regulators should establish mechanisms for 

periodically reviewing SOPs in collaboration with airline 

operators, ensuring that procedures remain aligned with 

evolving operational realities, technological advancements, 

and human performance capabilities. Oversight frameworks 

should include qualitative assessments of SOP integration 

within airline safety management systems (SMS), rather than 

relying solely on documentation checks during audits (Boeri, 

Cahuc & Zylberberg, 2015; St. Pierre, et al., 2016). 

Training bodies and civil aviation academies should 

modernize curriculum design to reflect the changing demands 

of SOP implementation. Traditional approaches to training 

often prioritize memorization and procedural repetition 

without sufficient focus on application, decision-making, and 

adaptability. Instead, training institutions should adopt 

learner-centered models that emphasize scenario-based 

learning, crew collaboration, and real-time problem-solving 

using SOPs. Such training encourages not only compliance 

but also competence and confidence in the face of complex 

or ambiguous situations (Ballesteros & Kunreuther, 2018; 

Stolzer, Halford & Goglia, 2013). 

Another regulatory consideration is the harmonization of 

SOPs across airline fleets and regions. Variation in 

procedural expectations even within the same airline 

operating different aircraft types can lead to confusion and 

increased risk of error. Regulators and industry standard 

bodies should work toward the standardization of SOP design 

templates and the establishment of minimum procedural 

content requirements, while still allowing room for 

customization based on aircraft systems and route structures 

(Daraojimba, et al., 2021, Ogeawuchi, et al., 2021, 

Onaghinor, Uzozie & Esan, 2021). This balance between 

uniformity and operational specificity will promote greater 

clarity and facilitate crew transition across fleets or partner 

airlines in code-share arrangements. 

In addition to formal training and regulatory oversight, 

continuous professional development is essential. Airlines 

and regulators should encourage recurrent training programs 

that focus on procedural reasoning, behavioral safety, and 

human-machine interaction. Incorporating lessons from real 

incident reports, safety bulletins, and de-identified case 

studies can make these programs more engaging and 

impactful (Ahlers, 2014; Wasel, 2010; Weyman, 2015). 

These learning opportunities should be made accessible and 

flexible, using digital platforms to accommodate diverse 

learning styles and operational schedules. 

Technology can further enhance SOP-related 

communication, understanding, and compliance. Digital 

platforms that deliver real-time procedural updates, integrate 

SOPs with aircraft system interfaces, or provide interactive 

learning modules can improve knowledge retention and 

procedural accuracy. Airlines may also consider deploying 

mobile apps or wearable devices that support just-in-time 

learning and task verification (Ogunnowo, et al., 2021, Ojika, 

et al., 2021, Olajide, et al., 2021). For instance, a pilot facing 

a low-visibility landing scenario could access a checklist with 

visual cues and explanatory notes, ensuring clarity under 

pressure. Regulators should support such innovation by 

providing standards for digital SOP tools and ensuring they 

meet safety and usability criteria. 

In conclusion, the practical implications of addressing SOP 

implementation gaps in civil aviation call for a 

comprehensive and multi-stakeholder approach. For airline 

operators and safety managers, this means adopting 

participatory SOP development, enhancing training methods, 

reinforcing safety culture, and integrating CRM principles 

into procedural frameworks. For regulators and aviation 

training institutions, it means providing clear, relevant, and 
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flexible guidance; modernizing training curricula; and 

embracing technological tools that support procedural clarity 

and compliance (Weick & Sutcliffe, 2011). Ultimately, 

bridging the gap between written procedures and real-world 

execution requires a cultural shift one that prioritizes not only 

adherence to rules but also the empowerment of flight crews 

to understand, apply, and respect those rules in the context of 

operational complexity and human variability. Such a shift is 

essential not only for improving compliance but for 

strengthening the resilience and safety performance of the 

global aviation industry. 

 

4. Conclusion 
The analysis of Standard Operating Procedures (SOPs) in 

civil aviation highlights a critical intersection between 

procedural design, human behavior, organizational culture, 

and safety outcomes. While SOPs are universally recognized 

as essential tools for ensuring consistency, coordination, and 

regulatory compliance, persistent implementation gaps 

continue to expose airlines to operational risks and 

undermine safety margins. Key insights from this study 

reveal that these gaps are not solely the result of negligence 

or lack of awareness but often stem from complex factors 

such as complacency, automation bias, misalignment 

between written procedures and real-world conditions, and 

cultural or organizational influences that shape attitudes 

toward compliance. Inconsistent adherence under both 

normal and abnormal operations further compounds these 

vulnerabilities, increasing the potential for 

miscommunication, error propagation, and reduced 

situational awareness. 

Addressing these challenges requires more than revising 

checklists or enforcing stricter audits. It calls for a systemic 

and human-centered approach that considers how procedures 

are created, communicated, practiced, and reinforced. SOPs 

must evolve into living documents that reflect operational 

realities and are supported by adaptive training methods, 

behavioral reinforcement strategies, and crew empowerment. 

Scenario-based learning, CRM-aligned procedures, real-time 

digital compliance tools, and feedback mechanisms must 

work in tandem to embed procedural discipline into daily 

practice. Additionally, organizational safety cultures must be 

strengthened to value open communication, peer 

accountability, and learning over blame, thereby encouraging 

proactive identification and resolution of procedural 

weaknesses. 

Looking ahead, future research and implementation 

strategies should focus on developing models that integrate 

SOP adherence with real-time operational data, behavioral 

analytics, and continuous feedback systems. There is also a 

need for deeper investigation into how cultural, generational, 

and technological factors influence procedural compliance 

across diverse crew environments. Collaboration between 

regulators, airline operators, training institutions, and 

technology developers will be essential in designing SOP 

systems that are not only technically sound but operationally 

intuitive and behaviorally sustainable. As aviation systems 

grow in complexity, a renewed focus on practical, human-

centered, and evidence-based approaches to SOP 

implementation will be vital in strengthening the safety, 

reliability, and resilience of global flight operations. 
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