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ABSTRACT

This study aimed to analyze airport operations, identify the causes of delays, and examine how these delays are
influenced by personnel involved in airside operations. A mixed-method approach was utilized, gathering data
from 14 respondents, including Flight Operation Officers, Aircraft Mechanics, and Ground Crew. Surveys
were used to examine and compare responses, which informed the development of interview questionnaires.
The results revealed that delays result from a cascade of events, with factors such as weather, maintenance,
and premeditated delays serving as root causes. Considering human factors, the study found that while
aviation personnel are well-trained, limitations such as inadequate facilities and high operational loads without
sufficient manpower may lead to minor deviations that accumulate into significant delays. The study suggests
that clear communication of processes between airports, airlines, and aviation personnel regarding
premeditated delays caused by uncontrollable factors may help mitigate their impact on scheduled operations.
The findings emphasize the importance of understanding and managing the effects of delays rather than
attempting to eliminate them entirely, as delays can serve as a mechanism to balance safety, operational
schedules, and passenger satisfaction.
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INTRODUCTION

Air transportation enables global connectivity; however, persistent challenges such as flight delays continue to
affect both passengers and airlines. Inefficient airport operations during arrivals often lead to congestion and
delays, disrupting schedules, increasing operational costs, and straining airport resources. A comprehensive
analysis of these challenges is essential for airports to make informed decisions and implement effective
solutions. As congestion increases, the adoption of improved operational strategies becomes necessary to
enhance airport efficiency and the overall passenger experience.

Flight delays are among the most significant operational challenges facing major international airports,
affecting airport efficiency, passenger satisfaction, and the global aviation network. Despite advancements in
technology and management practices, delays persist due to a combination of human, environmental, and
technical factors. A deeper understanding of these contributing factors is required to achieve more efficient
flight operations. Human factors, in particular, are a primary cause of operational delays, as individual
performance and decision-making have a substantial impact on flight outcomes. Problems, including pilot or
crew scheduling, come into conflict. The scheduling of aircraft turnarounds is a consequence of both the
operational policies and the scheduling strategies of an airline ( Yakun C. et al, 2019). Macro-level
factors, such as temporal variables, seasonal effects, airline and airport are widely used as inputs for delay
prediction models created an adaptive network model based on the macro level factors, such as origin of the
departure flight, departure time, scheduled arrival time to predict flight delays and the predictions were used as
inputs for a fuzzy decision-making system to schedule aircraft landing (Qiang Li et al., 2021). Also, air traffic
controller workload, poor training, or loss of communication, strikes by workers, manpower shortages, and
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mismanagement of ground operations tend to increase the effect of human mistakes and directly lead to delays,
making it more crucial to have effective coordination

among employees at every level of airline operations. Weather plays an important role in how flights are
managed and operated; it can sometimes turn travel plans upside down. When storms roll in, a thick layer of
fog spreads across the runway, or strong winds whip through the area, airports regularly have to put safety first
by stopping or delaying operations. Aircraft might need to taxi more slowly, or sometimes runways have to
close temporarily. Flight delays can be frustrating for passengers, causing longer waits and more uncertainty.
The technical factor covers aircraft and airport systems that support flights, such as maintenance, navigation
radar, runway lighting, and baggage handling technology. When any of these systems experience issues, flights
may be delayed, causing significant inconvenience for passengers.

In the 1920s, minimal air traffic allowed for informal procedures to manage a small number of aircraft. By the
1950s and 1960s, demand for air travel surged, placing unprecedented pressure on airports and airspace. This
led to the development of more sophisticated Air Traffic Control (ATC) systems, including radar and
centralized traffic management. As flight numbers increased, congestion and delays became common, and
airports struggled to optimize capacity. Arrival processes can immediately impact air traffic networks, leading
to constraints and delay propagation (Alvaro et al., 2019). In the late 1980s and 1990s, safety and efficiency
management became central to aviation, yet ATC-related delays persisted, especially during peak periods.
Today, ATC delays remain a significant challenge due to the need to balance safety, capacity, and efficiency in
a busy industry. Efforts in Europe have focused on addressing air traffic flow problems to reduce delays while
maintaining performance (Nikola et al., 2017). While ATC is essential for safe and effective flight operations,
it can also contribute to increased flight delays.

Identifying the root causes of flight delays within the air transport system is essential. Delays are influenced by
factors such as departure performance, origin airport characteristics, and gate processes, indicating that
disruptions often arise from multiple operational points rather than a single source. Delays are significantly
affected by factors including departure performance (Mokhtarimousavi and Mehrabi,. 2023). Aside from
the possibility of delays due to clear reasons like weather and airport capacity, it is also possible due to indirect
reasons like congestion created by earlier flights that accumulate and increase potency over time. (Wang et al,.
2022). A majority of delay chains originate at main hub airports, and weather disturbances and delayed aircraft
arrival are the most common causes that propagate delays across the network. (Hotle & Atallah., 2021). Flight
delays seldom occur in isolation; rather, they arise from a complex network of interrelated factors that require
comprehensive solutions. Identifying the underlying causes of these delays is crucial for developing targeted
interventions that minimize disruptions and mitigate cascading effects throughout the air traffic system.
Research frequently examines the influence of weather and airport conditions on flight delays and airport
performance. For example, adverse weather conditions such as storms or low visibility often result in arrival
delays and decreased airport throughput. Some studies utilize machine-learning and deep learning techniques
to predict delays by analyzing weather impacts and additional variables (Kawwunruen et al., 2021). Other
research focuses on airport size, connecting passenger volumes, and the network dynamics of delay
propagation and mitigation among airports (Attalah & Hotel, 2022). Furthermore, emerging technologies such
as multi-agent planning models and wind Doppler LIDARS have been proposed to transform delay
management and airport operations (Thobois & Cariou, 2015).

Delays at airport terminals often cause problems for passengers, ground crew, and airport staff because they
disrupt flight schedules and operations. Researchers found that delays are mainly caused by human,
environmental, and technical factors. To address these issues, new strategies have been developed to manage
congestion in airport operations. Since delays impact passengers, airlines, and staff, deep learning models are
now used to make flight delay predictions more accurate.

Background of the Study

The Philippines hosts major international airports that have faced significant infrastructure challenges since at
least 2008, as reported by The Inquirer. Despite growing demand for air travel, the airport and its terminals
have remained largely unchanged, affecting passengers, ground crew, and airport personnel. The quality of
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airport infrastructure shapes their satisfaction, including terminal facilities, accessibility, safety, security,
amenities, and services. Comfort during delays, efficient queue management, and staff communication are
critical to the passenger experience. This study aims to offer solutions by analyzing the main reasons of flight
delays in airport operations and suggesting possible solutions to airport personnel. The suggested methods and
improvements will reduce flight delays in airport operations, providing advantages for passengers, ground
crew, and airport personnel. This will enhance airport efficiency and competitiveness as well. Therefore, this
study has the potential to improve operational efficiency and elevate passenger experience. Considered as the
main gateway of the Philippines for foreign and local travelers, flight delays have been a prominent problem
that offers significant operational challenges. The most significant flight delays happen at four terminals in
Pasay and Parafiaque, which are Terminal 1, which serves primarily International flights; Terminal 2, which
serves partial domestic and partial international flights; Terminal 3, which serves partial local and partial
foreign flights; and Terminal 4, which only has small domestic carriers. The major international airport in
Metro Manila is the busiest airport in the country, servicing millions of travelers every year. However, due to
its limited runway availability and dense passenger load, congestion is generally due to sheer volume in both
of the dimensions, creating a size-to-capacity ratio that creates extremely severe delays. Spatial interactions
between people through goods or information are neglected in terms of predicting operational delays (Kaiquan
CAl., 2022). Delays in airport operations may occur due to human error, environmental, machine, and even
construction-related factors (Al-Ghzawi et al., 2023)

Theoretical Framework

Airport operational delays
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Fig. 1: Delay theoretical framework

Page 2871
www.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (I1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume X Issue XXVI May 2026| Special Issue on Education

The research was based on the process for determining causality of airport operational delays, which is guided
by the delay theoretical framework (Ghenbasha et al., 2016). Using this model on issues concerning airport
capacity, passenger service quality, and safety degradation intensified operational delays (Chen et al. 2022).
Categorizing them mainly by passengers, airport personnel, airport equipment, and environment, then
determining if it causes excusable delays, non-excusable delays, and concurrent delays.

Airport Operational
Delay
Component
Responsible for Delays
( Human Factor ) Cnvn.nnm-\nldl Fd(.[ol) ( Technlcal Factor >
Rented Related Rplamd
( Extended Schedule)

Fig. 2: Paradigm on Airport Operational Delay that results in Extended Schedules

Conceptual Framework

Delays in airport operations are one of the most prominent problems for major international airport terminals,
yet their causes have not been clearly defined over the years, despite the consistent growth in air travel
demand. This conceptual framework provides a clear insight into the causes of delays. The researchers
developed a conceptual framework using variables related to passengers, airport equipment, the environment,
and airport personnel, based on the theoretical framework. These variables connect the causes of airport delays
to how they are addressed in airport operations.

Statement of the Problem

This study aimed to analyze delays and causes in Airport Operations and how it affects Flight Operations
Officers, Airport Personnel, and Ground Crew in Major International Airports. It focuses on human,
environmental, and technical factors that affect flight delays and provides strategic decisions for
improvements. Specifically, the study sought the answers to the following questions:

1. What are the primary operational factors in Major International Airports that contribute to flight delays
concerning:

a. Human Factors;

b. Environmental Factors; and

c. Technical Factors?

2. How are the ATCs affecting the delay period between flights?
3. Where do flight delays primarily originate from?

4. Is there a significant difference between the causality & severity of delays caused by human,
environmental, and technical factors?

5. Based on the informant's findings of the study, what are the factors that influence the origin of delays in
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airport operations?
Hypothesis

Null Hypothesis: There is no significant difference between the causality and severity of delays caused by
human factor, environmental factor, and technical factor.

Significance of the Study

6. Passengers: Passengers may benefit from this study as it identifies the root causes of flight delays of Major
International Airports situated in Manila, which directly impact their travel experience. By understanding
these factors, stakeholders can implement solutions to improve scheduling efficiency and enhance comfort
during waiting periods.

7. Ground Crews: Ground crews may benefit from the study’s analysis of how human, technical, and
environmental factors contribute to delays that affect workload and productivity. Clear insights into these
issues may help reduce stress, improve coordination, and enhance operational efficiency.

8. Air Traffic Controllers: Air traffic controllers play a crucial role in maintaining the smooth flow of
flights and ensuring airport safety. This study is significant for them as it provides a deeper understanding
of the factors causing delays, enabling improved coordination, decision-making, and more effective air
traffic management.

9. Airport Personnel: The research offers airport personnel an in-depth analysis of operational issues,
including human, environmental, and technical factors that lead to delays. The findings can inform policy
decisions, staff deployment, infrastructure improvements, and the implementation of more efficient airport
processes.

10. Future Researchers: This study serves as a valuable reference for future researchers interested in airport
operations, delay management, or passenger experience in Major International Airports situated in Manila.
It provides relevant data, insights, and recommendations to support the development of subsequent
research.

METHODOLOGY

Research Design

This research employs a mixed-methods approach that is mainly quantitative through a structured survey
questionnaire to collect measurable data from Flight Operations Officers, Air Traffic Controllers, and Ground
Crew. The intended quantitative analysis would uncover the most significant human, environmental, and
technical factors contributing to a flight delay, while qualitative analysis is integrated into the study through
the secondary literature related to how delays affect the operational efficiency of the airport. A combination of
both methods makes for a comprehensive analysis of the causes of airport delays and their effects on
operations.

Respondent

This study employed Slovin’s formula to determine the number of respondents from 181 employees who are
working in Major International Airports. With respect to the time constraint given, the study also used an
acceptable rate of response ranging at 10%-15% which aligns with Padya (2020) that emphasizes acceptable
survey response rates have no universal percentage that defines adequacy while being dependent on population
and context resulting in a minimum of 13 respondents for accurate data representation. The primary objective
is to gather demographic data such as sex and occupation.
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Sex Frequency Percent
Male 9 64.29
Female 5 351
Total 14 100.00

Table 1: Frequency and Distribution of the Sex Representation of the respondents

Table 1 shows that the majority of respondents, based on their sex, are male, accounting for a total of 64.29%

of the sample.

Occupation Frequency Percent
Flight Operation Officer ] 5000
Arcraft Mechanic 4 237
Ground Crew ] 14
Total 14 100.00

Table 2: Frequency and Distribution of the Occupation Representation of the respondents

Table 2 shows that the majority of respondents, based on their occupation, are Flight Operation Officers,
accounting for a total of 50.00% of the sample.

Settings

The study on analyzing delays in airport operations utilized a mixed-method approach to understand the causes
and how they are affected by Flight Operation Officers, Aircraft Mechanics, and Ground Crew in major
international airports. This study explored the current processes practiced at major international airports and
assess their effectiveness while using the gathered data to create surveys for the targeted respondents to
confirm the statements presented to them.

The study aimed to assess the experiences of Flight Operation Officers, Aircraft Mechanics, and Ground Crew
and use the data gathered as a reference to compare and contrast information from related literature.
Respondents were limited to aviation professionals who are Flight Operation Officers, Aircraft Mechanics,
and Ground Crew who operate, have operated, or have experience in areas such as the terminal, apron, and
runway. As such, ATCs were not included as respondents in the survey because the study focused on airside
operations that occur on the ground, while ATC decisions indirectly influence these operations. The study did
not evaluate ATC performance but examined how ATC-related factors affect the included personnel groups.

Instrumentation

The researchers conducted surveys using a combination of questionnaires and interviews. The researcher-
made survey emphasized different areas that allowed the researchers to discern and differentiate factors such
as human, environmental, and technical. These factors aligned with the purpose of the study: to analyze delays
in airport operations, identify their causes, and determine how they are affected by Flight Operation Officers,
Aircraft Mechanics, and Ground Crew. Understanding these perspectives allowed airport operations to be
evaluated and improved through appropriate recommendations. The survey was also reviewed and critiqued,
with recommendations applied by the chairperson of the Air Transportation department, an alumnus of an
aeronautical institution with field experience, and a Flight Operation Officer.
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The questionnaire was composed of positive statements aligned with the intention of clarifying and
differentiating experiences from established facts. A pilot test, which passed Cronbach’s Alpha, was conducted
with students as respondents to improve the quality and relevance of the statements. The final survey included
revised statements to provide deeper insight into the causes of delays in airport operations and how they affect
the aviation personnel mentioned earlier. Interviews were conducted with three informants regarding the

questions identified as significant from the survey results to gather and further define their insights and
recommendations on the matter.

Data Analysis
Adjectival
Scale Range Interpretation
s 3.25-4.00 Strongly
Agree
3 250-3.24 Agree
2 1.75-2.49 Disagree
1 1.00-1.74 Strongly
Disagree

Table 3: Range of Scales

The researchers utilized both qualitative and quantitative methodologies to analyze delays in airport operations.
The study was approached using a descriptive framework, where the experiences of key personnel, such as
Flight Operation Officers, Aircraft Mechanics, and Ground Crew, were thoroughly analyzed through the
surveys distributed to them. The researchers used the snowball method to distribute the surveys, as aviation
personnel have tight schedules that require careful attention to their workload. This method ensured that the
study did not interrupt or interfere with their professional duties. The results were then subjected to descriptive
statistics to interpret the data and translate it into weighted means and standard deviations to discern the
significance of the findings.

The survey also underwent a series of evaluations before finalization for distribution. A quantitative measure
using Cronbach’s Alpha was employed to validate the reliability of the survey and ensure that the statements
reflected the same underlying concept. ANOVA was then used to efficiently compare the groups and identify
significant differences, which were utilized for the one-on-one interviews for further verification and analysis.
Combining these methods allowed the researchers to analyze delays in airport operations and produce in-depth
recommendations while highlighting valid data in summarizing the study.

The qualitative methodologies employed by the researchers included one-on-one interviews with informants
who completed the survey and exhibited significant findings. Thematic analysis was used to develop and
verify the statements included in the survey. The data gathered from the respondents were cross-checked with
the literature as a means of verification for the analyses discussed by the researchers in the results and
discussion.

Ethical Considerations

The researchers ensure that personal information remains confidential and will be used solely to fortify the
contents of the study. The data retrieved from the survey will be respected and cause no harm to any of the
respondents’ health and safety at risk. Data will be stored online in a database accessible only through an
organizational email; only the lead researcher will have access to the survey itself. The topics of the survey do
not exhibit any questionable or uncomfortable instances that may affect the respondents. The study would not
cause any defamation of any institutions or companies involved. The presence of our study would not disrupt
or greatly affect any operations in the respondent's company or institution. As such, the results of the research
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will aid in the respondents' institutions or company and their operations by surfacing issues disregarded or
unnoticed by normal procedures.

RESULT AND ANALYSIS

The primary operational factors in Major International Airports that contribute to flight delays are:

Human Factors

Statement Star}d alrd Weighted Remarks
Deviation Mean
T underwent sufficient training or Stronel
know sufficient knowledge on air 051353 357 =
. E Agree

and ground operations =
[ am confident in the judgement of
the prepared routes of Flight 051387 15 Strongly
Operation Officers for the most o ’ Agree
efficient route taken by the aircraft.
I ha_re su_fﬁmept restto perfoﬁp well 091687 103 Aoree
during disruption/overscheduling =
I notice that efficient decision-making
by air traffic controllers and staff helps . . Strongly

: L 049723 364 =
reduce uncertainties in arrival, Apgree
departure, and taxi times.
I am able to manage arrival and Strongls
departure flights effectively even in 0.63332 336 AEre:e:
times of tight schedule. o
Totl 03034 340 Stongly

Apgree

Legend: 3.25-4.00 - strongly agree 2.50-3.24 - agree 1.75-2.49 - disagree 1.00-1.74 - strongly disagree

Table 1: Mean and Standard Deviation in Terms of Human Factors Environmental Factors

Statement Sm}d alrd Weighted Remarks
Deviation Mean
1 experience or witness no
overcrowding during securify 091387 120 Disasree
procedures and passenger =
processing.
Toften observe that weather
coﬂditinﬂls and seasonal factolrs 042582 170 Strongly
strongly influence whether flights Agree
depart or arrive on time.
I have not experienced of witnessed
delays affected by heavy traffic 099725 193 Disagree
congestion on the runways or aprons.
Thave not expertenced or observed
seasonal demands of travel .
1.10940 200 Disagree

influence delays cavsed by an =
increase in delay in the immigration
I have not experienced or witnessed
repeated delays toward recurring 1.06904 2 Agree
travel destinations.
Total 0.60474 254 Agree
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Legend: 3.25-4.00 - strongly agree 2.50-3.24 - agree 1.75-2.49 - disagree 1.00-1.74 - strongly disagree
Table 2: Mean and Standard Deviation in Terms of Environmental Factors

This section illustrates the survey results covering the influence of human factors on significant international
airport delays. The findings indicate standard deviations of 0.50 to 0.89, hence low variation in responses. The
weighted mean of 3.44 indicates the overall rating by the respondents that human factors are involved in
efficient functioning. This implies that employees are well-trained, self-assured in making decisions, and
effective in time and workload management. However, there is still a slight concern regarding adequate rest
while being overworked, which influences vigilance and reliability. Aviation is about guaranteeing the safety
of the operations being held on a daily basis, the survey findings also support that delays are intentional to
some degree to make sure safety is properly accounted for. These findings emphasize that continuous training
and effective workload management enhance operational reliability. (Mokhtarimousavi et al, 2023). Likewise,
improving decision-making processes through data-informed strategies helps minimize human-related flight
delays (Wang et al., 2022).

The survey results detail that seasonal demands influence the fluctuation of delays negatively regarding the
environmental factors that affect flight delays. Based on the respondents collected, the standard deviation
ranges from 0.40, the lowest, to 2.0, 6 the highest. Highlighting the environmental factors that affect flight
delay environments in this context refer to the place where operations are conducted in relevance to aviation
and its procedures. The calculated weighted mean for these aspects is 2.58, reflecting mixed responses. They
generally agree that they experience overcrowding during security procedures and passenger processing,
weather conditions, and seasonal factors influence travel destinations, whether flights depart on time and do
not experience repeated delays toward recurring travel destinations. While there are notable concerns about the
delays affected by heavy traffic congestion on the runways or aprons and seasonal demands of travel influence
delays caused by an increase in delay in the immigration. These findings indicate that improving passenger
flow management, staff coordination, and immigration procedures during peak periods can help reduce
overcrowding and delays, while expanding runway capacity and optimizing flight schedules can further
enhance overall airport efficiency and passenger experience. Bad weather and flight delays: the impact of
sudden and slow onset weather events (S. Borsky et al., 2019).

Technical Factors

Standard Weighted

Statement Deviation Mean

Remarks

I support innovations such as

computer generated simulations for
baggage handling, and loading 0.63332 364
operations to assess strengths

Strongly
Agree

and weaknesses

T do not believe that delays are
caused by air traffic management
systems and its ability to manage
scheduling

0.82542 271 Agree

I have not experienced or
witnessed delayed itineraries due <

o 1.15073 236 Disagree
to gate availability, or prolonged =
passenger wait time.

I have not experienced or witnessed 100821 164 Strongly
delays due to aircraft maintenance. Disagree

I have not experienced or witnessed
airport equipment malfunctions that 1.14114 1.93 Disagree
slow down ground operations.

Total 0.61483 246 Disagree

Legend: 3.25-4.00 - strongly agree 2.50-3.24 - agree 1.75-2.49 - disagree 1.00-1.74 - strongly disagree
Table 3: Mean and Standard Deviation in Terms of Technical Factors

This section presents the statistical results regarding technical factors that contribute to flight delays in major
international airports. Following data collection, the standard deviations ranged from 0.6, the lowest, to 1.12,
the highest. The calculated weighted mean for these five statements was 2.49, with respondents mostly
marking “strongly agree” and “agree.” Based on the data, the respondents strongly agreed with supporting
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innovations to assess strengths or weaknesses and strongly disagreed that they had not experienced delays due
to gate availability. This emphasizes the contrast in aviation professionals’ perspectives regarding this factor as
a contributor to flight delays. According to the survey, innovations would assist in minimizing the necessary
delays deliberately caused to ensure the safety and efficiency of procedures. The estimation and
consideration of operational delays are associated with strategic airport slot scheduling decisions, with respect
to multiple airport slot scheduling objectives and performance metrics (Katsigiannis et al., 2023). To address
these challenges, there is a pressing need for an accurate and reliable model for predicting the impact of
alternative construction plans on flight ground movement time without the need for repetitive and time-
consuming simulations (Al-Ghzawi et al., 2024).

The Air Traffic Controllers effect to the delay period between flights

Standard Weighted
Statement nar tighe Remarks
Deviation Mean

Tam confident 1n the Air Traffic
Controllers ability to precisely

: " , . Strongly
manage the Terminal Maneuvering 063332 336 Aot
Area without the asssstance of -
automation.
Tam confident that modernizing air Sy
traffic control infrastructure reduces 051887 350 Aﬂre:e:
delays and environmental impacts. -
T believe that understanding how

i . . Strongly

delays form and propagate improves 051353 357 Aarehe.
our ability to mimmize air fraffic delays. -
T have not experienced of witnessed
high load operations in the terminal 066209 1.86 Disagree
control area.
I believe that we have sofficient staff
and persomnel to fssue cleatances . ,
ot fitme and matntain traffic flow DS = Agee
efficiently.
Total 033239 1% Agres

Legend: 3.25-4.00 - strongly agree 2.50-3.24 - agree 1.75-2.49 - disagree 1.00-1.74 - strongly disagree

Table 4: Mean and Standard Deviation in Terms of The Air Traffic Controllers Effect to The Delay Period
Between Flights

This section discusses how air traffic controllers (ATC) affect the delay interval between flights. The findings
reveal standard deviations ranging from 0.50 to 1.02, with a weighted mean of 3.04, suggesting general
agreement that ATC performance has a significant impact on flight delays. The respondents expressed
confidence in controllers’ ability to manage communication and coordination, but some respondents disagreed,
indicating that understaffing, workload overload, and low system capacity sometimes lead to flight delays.
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These results imply the necessity of improved workload management and system upgrades to increase ATC
efficiency. Other studies concur, highlighting the use of predictive modeling to optimize controller decisions
(Al-Ghzawi and El-Rayes, 2023) and the importance of efficient communication to minimize delay
propagation (Li et al., 2021). Furthermore, automation and intelligent systems in ATC operations can enhance
coordination and reduce overall flight delays (Zhang et al., 2020).

The Primary Origin of Flight Delays

Standard Weighted

Deviation Mean Remarks

Statement

T expertence o delays due to taking
good weather iafo heavy
consideration when planning future
flights.

[ have not experienced delays at one
airport that can propagate and
impact flights at other connected
airports.

LIyT8T 14 Agree

0.82874 193 Disagree

Thave observed that arrival and
departure \ﬁ}pf}@; a:elcarefullj.-' 051887 150 Strongly
managed to maximize airport Apree

capacify safely.

[ have observed the coordination of
different personnel (ATC, Ground

. . Strongly
Handlers, Mechanic) that work 042582 370 e
. Apree
together to keep operations safe ”
and efficient.
[ have observed that ground
handling services utilize equipment Strongly

and work together to prepare the 468 1 Apree

aircraft safely and on fime.

Total 3917 307 Apree

Legend: 3.25-4.00 - strongly agree 2.50-3.24 - agree 1.75-2.49 - disagree 1.00-1.74 - strongly disagree
Table 5: Mean and Standard Deviation in Terms of The Primary Origin of Flight Delays

This section presents the statistical findings on the primary origin of flight delays. In the data collection, the
table indicates that the standard deviations range from 0.4, the lowest, to 1.15, the highest. The calculated
weighted mean from these five statements is 3.124, with respondents mainly selecting “strongly agree.” Based
on the collected data, the respondents strongly agreed that they have observed the coordination of different
personnel and disagreed that they have not experienced delays at one airport that can propagate and impact
flights at other connected airports. This demonstrates  the  variation in  aviation professionals’
viewpoints regarding the causes of the primary origin of flight delays. Due to the complexity of air
transportation, the mechanisms of delay propagation at the airport level are not fully understood, and from a
macro perspective, airport delays are usually caused by air traffic congestion (Lie et al., 2020). Furthermore,
airline hubs located near areas of the network with higher traffic density, independently of the hub’s volume of
traffic, are more likely to propagate delays than hubs located in the periphery (Sismanidou et al., 2022).

Significant Difference in the Respondents View as Professionals between the causality & severity of delays
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Sum of Mean

Statement Square Square f Sig. Decision
I notice that Between 2214 1.147
efficient Greup
decision-making
by air traffic I
controllers and Em 1 0.091 12179 0.002 Reject
staff helps reduce eup
uncertainties i
arrival, departure,
and taxi time=. Total 3214 1.198

Between -

I often observe Group 1.607 0.804

that weather
conditions and
seazonal factors Within -

- . 3 .
strongly influence Group Q.75 0.068 11.786 0.00 Reject
whether flights
depart or armive on
e Total 2.357 0.872
Between o~ o
I believe that Group 2879 1.339
understanding
how delays form
and propagate Within |4 75 0068 | 19.643 0 Rejnct
IMpProves our Group
ability to
minimize air
traffic delays. Total 3429 1.407
Between -
I have not Group 3.798 1.899
experienced
delays at one
airpart that can Within | 5433 | o466 | 4071 | 0048 | Reject
propagate and Group
impact flights at
other connected
awrports. Total 5.929 2.365

Legend:
1 0. 05 is significant difference/relation - Reject
} 0. 01 - very significant

Table 6: Difference in the Respondents' View as Professionals between the causality & severity of delays

Statement Sig. Decision

I notice that efficient decision-making by
air traffic controllers and staff helps
reduce uncertainties in arrival, departure, 0.0010 Reject
and taxi times. -*Fhight Operation Officer;
Ground Crew

I often observe that weather conditions
and seascnal factors strongly influence
whether flights depart or arrive on time. 0.0020 Reject
-*Flight Crperation Cifficer; Aircraft
Mechanic

I often observe that weather conditions
and seascnal factors strongly influence
whether flights depart or arrive on time._
-*FGround Crew; Aircraft Mechanic

00080 Reject

I believe that understanding how delays
form and propagate improves our ability
to minimize air traffic delavs. -*Flight
Operation Officer; Aircraft Mechanic

00020 Reject

I believe that understanding how delays
form and propagate improves our ability
to minimize air traffic delavs. -*Ground
Crew; Flight Operation Officer

00000 Reject

I have not experienced delays at cne
airport that can propagate and impact
flights at other connected airperts. -*Flight
Operation Officer; Aircraft Mechanic

00460 Reject
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Legend:
1 0. 05 is significant difference/relation - Reject
| 0. 01 - very significant

Table 6: Multiple Comparison of Difference in the Respondents View as Professionals between the causality
& severity of delays

The researchers used ANOVA and Multiple Comparisons to examine the respondents’ perceptions concerning
the causality and severity of flight delays, as presented in Table 6. The findings indicated that there were
significant differences in all the statements, with p-values ranging from 0.000 to 0.048, thus leading to the
rejection of the null hypotheses. This means that professional groups, including Flight Operations Officers,
Ground Crew, and Aircraft Mechanics, have different views regarding what mainly causes delays and how
severe their effects are. These variations reflect the distinct operational roles and experiences of each group,
influencing how they perceive factors such as weather interference, workload distribution, and decision-
making effectiveness. Weather, specifically, remains a major determinant of causality for delays, as erratic
weather patterns influenced by climate change have been found to increase flight disruptions (Kim & Park,
2024), while inclement weather and ineffective air traffic control coordination tend to exacerbate flight delays,
especially during peak-demand periods (Li et al., 2021). In addition, it is noted that improving coordination
and decision-making processes in air traffic operations can help address delay propagation (Al-Ghzawi et al.,
2023). Human factors and infrastructure limitations also contribute to the escalation of flight delays
(Rodriguez-Sanz et al., 2019). Altogether, these findings support the conclusion that both internal operational
processes and external factors shape aviation professionals’ perceptions of and control over flight delays in
major international airports.

The Primary Origin of Flight Delays

Master Theme Superordinate

Ovperational Factors that
affect flight delays Aerodrome Limitations

Eﬁ’ect's Gftb.ﬁ ATC 1.11 HI': EEiCiE‘IlC‘L"
delay period between -
flights Air Traffic Congestion

Primary origins of flight

Meteorological Factors
delays

Facility Constraints

Table 7: Master Theme based on the informants

Master Theme 1.: Operational Factors That Affect Flight Delays Concerning Human, Environmental,
and Technical Factors

Superordinate 1.1.: Aerodrome Limitations

Informant 1: “...when weather clears, several operators depart at the same time.”
Informant 2: “...this causes a domino effect leading to ramp congestion.”

Informant 3: ““...some airports, like Caticlan, can only accommodate two to three aircraft.”

The limited space, gate access, and runway congestion in major international airports contribute to flight
scheduling conflicts and aircraft queuing. Informants experienced frequent ground congestion due to limited
taxiways and ramp space, which affects aircraft turnaround time. Informant 3 stated that some airports like
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Caticlan Airport can only accommodate two to three aircrafts only and it limits their operations. Informants 1
and 2 also point out that in some cases of delays caused by weather conditions, when the weather clears,
aircraft tend to operate at the same time, which causes a domino effect that can lead to ramp congestion. Poor
infrastructure limits operational capacity and increases departure delays. Airport expansion and slot
coordination are essential to reduce this congestion.

Master Theme 2.: Effects of ATC in Delay Period Between Flights

Superordinate 2.1.: ATC Efficiency

Informant 1: ““...our air traffic controllers are well-trained but lack facilities.”
Informant 2: “...sometimes, they are understaffed and work beyond their rest periods.”
Informant 3: “...fatigue affects decision-making and may contribute to delays.”

The effectiveness of air traffic control operations directly affects how quickly flights can arrive, depart, and
transition between phases of flight. As Informant 2 stated that sometimes airports are understaffed and some
Air traffic controllers work beyond their rest time. This can lead to Fatigue as Informant 3 stated, and affect
decision-making and may contribute to delays. Informants stated that modernized ATC systems and proper
communication help minimize conflicts and enhance flight flow.

When ATC lacks automation or sufficient manpower, clearance times increase, leading to cumulative flight
delays. Air Traffic Flow Management (ATFM), delays to flights. To compensate for anticipated delays and
improve on-time performance, Aircraft Operators usually embed a buffer time in their schedules. The current
practice for allocating ATFM delays does not take into account whether flights have any remaining schedule
buffer to absorb ATFM delay and reduce delay propagation to subsequent flights. (Ivanov et al., 2017).

Superordinate 2.2.: Air Traffic Congestions

Informant 1: “...understanding how delays form helps minimize air traffic disruptions.”
Informant 2: “...communication between airports helps manage delays.”

Informant 3: “...constant coordination among ATCs, pilots, and ground crews is essential.”

Increased air traffic density in major international airport airspace leads to bottlenecks, reducing airspace
efficiency and increasing waiting times. But, informants 2 and

3 stated that constant communication and coordination among ATCs, pilots, and ground crew is essential to
help airports manage delays. Informants observed congestion during peak hours, causing flight rescheduling
and excessive holding patterns. Air traffic congestion occurs when the volume of aircraft exceeds ATC
handling capacity, resulting in ground or airborne delays.

Weather events have a significant impact on airport arrival performance and may cause delays in operations
and/or constraints in airport capacity. In Europe, almost half of all regulated airport traffic delay is due to
adverse weather conditions. Moreover, the closer airports operate to their maximum capacity, the more severe
is the impact of a capacity loss due to external events such as weather. (Rodriguez-Sanz et al., 2021). The
International Civil Aviation Organization identifies departure and arrival punctuality as key performance
indicators. However, these metrics assume a flight’s delay is a result of either the origin or destination airport,
providing limited information on where delay should be mitigated in the U.S. National Airspace System
(NAS). (Atallah et al., 2022)

Master Theme 3: The Primary Origins of Flight Delays

Superordinate 3.1.: : Meteorological Factors
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Informant 1: “...weather is a big environmental factor that affects flight schedules.”
Informant 2: “...delays often occur during the rainy season or poor visibility conditions.”
Informant 3: “...phenomena like volcanic eruptions and ashfall can disrupt flight operations.”

Weather and seasonal conditions are major contributors to flight delays and cancellations in major
international airports. Informant 1 mentioned that the weather is a big environmental factor that affects flight
schedules, which can cause flight delays. Informants stated that unpredictable rain and wind conditions delay
ground operations and impact departure scheduling. Informant 2 states that delays often occur during the rainy
season or poor visibility conditions.

Superordinate 3.2.: Facility Constraints

Informant 1: “...our air traffic controllers are well-trained but lack facilities.”
Informant 2: ““...sometimes, they are understaffed and work beyond their rest periods.”
Informant 3: “...fatigue affects decision-making and may contribute to delays.”

Limited airport facilities and ground handling equipment cause turnaround delays and service bottlenecks. As
stated by informant 1 Air traffic Controllers are well-trained but lack facilities that can affect their
performance. Informants noted delayed operations due to limited gates, equipment malfunction, and lack of
maintenance support.

Facility constraints reduce the airport’s ability to manage multiple flights simultaneously, increasing average
delay time. Air Traffic Flow Management (ATFM), delays to flights. To compensate for anticipated delays and
improve on-time performance, Aircraft Operators usually embed a buffer time in their schedules. The
current practice for allocating ATFM delays does not take into account if flights have any remaining schedule
buffer to absorb ATFM delay and reduce delay propagation to subsequent flights. (Ivanov et al,. 2017).

DISCUSSION
Conclusions
Based on the results and analysis, the following were concluded:

1. Results from the informants clarify the factors that contribute to flight delays. The main factor is a
cascading effect from small deviations, such as weather conditions that force personnel to delay flights to
ensure safety and passenger satisfaction, and aerodrome limitations that hinder operations already affected
by delays. Weather factors include rainy seasons with poor visibility and volcanic eruptions or ashfall that
can disrupt flights. Delays are also used to ensure aircraft condition and avoid unnecessary maintenance
after exposure to extreme weather. Coordination between airports and personnel helps avoid operational
limitations caused by high-traffic and the lack of rest periods due to heavy workloads.

2. The findings gathered from the survey and informants reveal that ATCs are highly trained personnel who
are certified through a rigorous process. The main problems occur due to the facilities they utilize and
control. Delays stem indirectly from their decisions because of inadequate facilities and fatigue.
Additionally, understaffed operations and working beyond rest periods affect decision-making.
Considering that ATC organizes and regulates airport traffic, it was revealed that innovations in
automation and sufficient manpower may help mitigate delays, allowing sudden erratic events to be
anticipated before they cause cumulative disruptions.

3. The evaluation of the primary origin of flight delays highlights varying perspectives among aviation
professionals. Most aviation professionals strongly agreed that they have observed the
coordination of different personnel, the use of ground handling equipment, and careful management of
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arrivals and waypoints to maximize airport capacity safely. Aviation professionals held a neutral
perspective regarding delays caused by good weather planning, as some agreed that they have not
experienced delays at one airport affecting other connected airports, while others disagreed. Environmental
factors, such as weather and seasonal conditions, affect flight schedules by reducing visibility, slowing
aircraft inspections, and creating safety risks for both passengers and crew. Additionally, limited airport
facilities and ground handling equipment contribute to turnaround delays and service bottlenecks, reducing
the airport’s ability to manage multiple flights simultaneously and increasing average delay times. Overall,
while the causes of primary flight delays vary, improving operational efficiency and implementing better
technology are necessary to enhance safe flight operations.

4. There is a significant difference in the causality and severity of flight delays, which appear to be distinct
under human, environmental, and technical conditions. Weather disturbances, such as inclement
weather, heavy rain, and volcanic eruptions, are significant environmental factors that lead to flight delays
for safety purposes. Aerodrome constraints, including low runway utilization and ramp congestion, also
contribute to delays, particularly during peak operations. Technical and human factors, such as
understaffing, fatigue, and outdated air traffic control equipment, further slow decision-making and
coordination. Flight delays are therefore the outcome of the cumulative impact of these factors, each
contributing differently depending on the situation. This highlights the need for improved coordination,
modernized systems, and upgraded infrastructure to minimize incidents at major international airports.

5. The research indicates that flight delays in major international airports are caused by a combination of
human, environmental, and technical factors. Informants highlighted that weather has the greatest impact
on flight delays. Conditions such as heavy rain, low visibility, and, in rare cases, volcanic eruptions or
ashfall, are major contributors that disrupt flight schedules and reduce airport efficiency. Aside from
weather, the study also indicates that resource-constrained airport facilities and outdated systems
contribute to delays. Overall, the results suggest that flight delays are the result of an interrelated
combination of natural factors, infrastructure limitations, and human performance. To address these issues,
airports need to upgrade facilities, invest in improved weather monitoring equipment, and enhance
coordination among air traffic controllers, pilots, and ground crew. These measures can improve
airport operations, reduce delays, and provide safer, more efficient, and more comfortable flight
experiences for passengers.

Recommendations
Based on the discussed conclusions, the recommendations are as follows:

6. The Passengers should be informed of the causes of delays, primarily the climatic factors that would
hinder their travel experience. This would allow them to take consideration when planning for their flights
beforehand, improving their experience through anticipating possible delays, and allowing them to
proactively avoid seasons, and allowing them the opportunity to understand the causes of premeditated
delays decided upon by Airport Personnel. Understanding delays allows our airport personnel to prepare
procedures beforehand and coordinate with each other to allow a smoother transition into continuing the
scheduled operations and enhance the travel experience and safety. This allows Future Researchers an
opportunity to verify and correct the stated factors for delay with more accuracy and to discern if it is a
necessity to promote or impede from occurring on regular airport operations.

7. The Air Traffic Controllers should be provided with improved and updated facilities that allow them to
carry out proper operations, as well as appropriate rest periods to avoid fatigue that may impede decision-
making, thus enhancing their operational efficiency. Utilizing automation and innovation to support their
operations would assist in managing high-load operations and allow them ample time to anticipate
irregular or erratic operations that, when accumulated, would lead to delay. For the Ground Crew, an
established communication with the ATC would improve synchronized operations and allow them to
prepare the manpower needed for high load operations instead of working at an increased pace while being
understaffed. Finally, Future Researchers are recommended to conduct further study on innovations that
may affect the ATC’s ability to operate at a higher efficiency while maintaining appropriate rest, which
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allows the production of comprehensive strategies to prevent delay and improve airport operations.

8. For Ground Crews, they must ensure that all equipment is working properly and in good working
condition before the flight. They must also work more in better coordination to prevent delays. Also,
proper training can support them in completing their jobs safely. Air Traffic Controllers should maintain
clear coordination with pilots and other airport personnel. This will serve to minimize congestion and
maintain flights on schedule. Lastly, Airport Personnel must enhance airport facilities and services to
prevent extended waiting periods and flight delays.

9. For Passengers, it is recommended that airports improve the capabilities of communications systems to
provide real-time information and comfort facilities for waiting time in the terminals. Ground Crew
should be supplemented with additional training, improved scheduling practices, and new ground
equipment to ease the stress of the workload and improve turnaround time. Air Traffic Controllers must
be supplemented with new facilities, enough personnel, and sufficient rest periods to make good decisions
and mitigate operational fatigue. Airport management will need to invest in new infrastructure
development, more taxiways, ramp space, and new air traffic control facilities to reduce congestion and
improve capacity. Lastly, Future Researchers are encouraged to pursue studying the relationship between
environmental variability and human performance at airports, to create long-lasting practices that improve
flight on-time performance and service quality.

10. Passengers should be informed about the factors contributing to flight delays, particularly environmental
conditions such as heavy rain, low visibility, and volcanic activity, allowing them to understand and
anticipate possible disruptions that may affect their travel experience. Ground Crew is recommended to
address operational challenges caused by limited airport resources and outdated systems to improve
facilities and communication between personnel to enhance their efficiency and reduce workload stress.
Airport Personnel, on the other hand is recommended to strengthen coordination with Air Traffic
Controllers and pilots to ensure quick responses to both technical and environmental issues, minimizing
delays and ensuring passenger safety. Lastly, Future Researchers may use this study as a foundation for
further investigation into how human, technical, and natural factors interact, providing a more
comprehensive understanding and helping to develop innovative solutions for smoother and more efficient
airport operations.

ACKNOWLEDGMENT

This research is the result of extensive data-collection and analysis. The researchers extend their sincere
gratitude to the following supporters:

To PATTS College of Aeronautics, thank you for your support and commitment to educational excellence.
Your dedication inspired the researchers to pursue and complete this study.

To Dr. Marianne Shalimar G. Del Rosario, thank you for your support, guidance, and insights throughout this
study. Your expertise and dedication as a mentor were instrumental to our progress.

To the validators, we appreciate your insights and expertise. Your recommendations enhanced the quality and
accuracy of this research.

To the respondents and informants, thank you for your participation. Your contributions were essential to
achieving the objectives and completing this study.

REFERENCES

1. Al-Ghzawi, M., & El-Rayes, K. (2024). Machine learning for predicting the impact of construction
activities on air traffic operations during airport expansion projects. Automation in Construction, 158.
https://doi.org/10.1016/j.autcon.2023.105189

2. Atallah, S., & Hotle, S. (2022). Evaluation of Airport Size and Delay Causal Factor Effects on Delay

Page 2885
www.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (I1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume X Issue XXVI May 2026| Special Issue on Education

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Propagation Dissipation. Transportation Research Record, 2676(3).
https://doi.org/10.1177/03611981211055663

Bendak, S., & Rashid, H. S. J. (2020). Fatigue in aviation: A systematic review of the literature. In
International Journal of Industrial Ergonomics (\Vol. 76). https://doi.org/10.1016/j.ergon.2020.102928
Bongo, M. F., & Seva, R. R. (2023). Evaluating the Performance-Shaping Factors of Air Traffic
Controllers Using Fuzzy DEMATEL and Fuzzy BWM Approach.

Aerospace,10(3). https://doi.org/10.3390/aerospace10030252

Bongo, M., & Seva, R. (2022). Effect of Fatigue in Air Traffic Controllers’ Workload, Situation
Awareness, and Control Strategy. International Journal of Aerospace Psychology, 32(1).
https://doi.org/10.1080/24721840.2021.1896951

Cao, Y., Zhu, C., Wang, Y., & Li, Q. (2019). A Method of Reducing Flight Delay by Exploring Internal
Mechanism of Flight Delays. Journal of Advanced Transportation, 2019.
https://doi.org/10.1155/2019/7069380

Carpitella, S., Brentan, B., Certa, A., & lIzquierdo, J. (2023). A Recommendation System Supporting
the Implementation of Sustainable Risk Management Measures in Airport Operations. Algorithms,
16(11). https://doi.org/10.3390/a16110511

Chen, X., Yu, H., Cao, K., Zhou, J., Wei, T., & Hu, S. (2020). Uncertainty-Aware Flight Scheduling
for Airport Throughput and Flight Delay Optimization. IEEE Transactions on Aerospace and
Electronic Systems,56(2). https://doi.org/10.1109/TAES.2019.2921193

Chen, Y. H., & Lin, J. J. (2021). Determinants of flight delays at East Asian airports from an
airport, route and network perspective.Journal of Air Transport Management, 94.
https://doi.org/10.1016/j.jairtraman.2021.102064

Evler, J., Schultz, M., Fricke, H., & Cook, A. (2020). Development of Stochastic Delay Cost Functions
Prediction of delay propagation under uncertainty for tactical airline schedule recovery. SESAR
Innovation Days.

Fitouri Trabelsi, S., Alberto Nunes Cosenza, carlos, Gustavo Zelaya Cruz, L., & Mora-Camino, F.
(2013). AN OPERATIONAL APPROACH FOR GROUND HANDLING MANAGEMENT AT
AIRPORTS WITH

IMPERFECT INFORMATION. ICIEOM 2013, 19th International Conference on Industrial
Engineering and OperationsManagement, Valladolid : Spain (2013).

Galanda, J., Sulej, R., & Jezny, M. (2016). Airport operation staff training utilizing simulations of the
defined airport processes. IMSCI 2016 - 10th International Multi-Conference on Society, Cybernetics
and Informatics, Proceedings.

Ghenbasha, M., Wan Omar, W. M. S., & Ayob, A. (2016). Causes of construction delay in developing
countries: A theoretical review.

Gilbo, E. P. (1997). Optimizing airport capacity utilization in air traffic flow management subject to
constraints at arrival and departure fixes. IEEE Transactions on Control Systems Technology, 5(5).
https://doi.org/10.1109/87.623035

Gillen, D., Jacquillat, A., & Odoni, A. R. (2016). Airport demand management: The operations
research and economics perspectives and potential synergies. Transportation Research Part A: Policy
and Practice, 94. https://doi.org/10.1016/j.tra.2016.10.011

Gumasing, M. J. J., Gatchalian, E. T., & Marquez, M. Y. M. (2020). A Service Quality Model for
Bureau of Immigration in NAIA Terminal 1. 2020 IEEE 7th International Conference on Industrial
Engineering and Applications, ICIEA 2020. https://doi.org/10.1109/ICIEA49774.2020.9102022

Ip, W. H.,, Cho, V., Chung, N., & Ho, G. (2010). A multi agent based model for airport
service planning. International Journal of Engineering Business Management, 2(2).
https://doi.org/10.5772/9718

Ivanov, N., Netjasov, F., Jovanovi¢, R., Starita, S., & Strauss, A. (2017). Air Traffic Flow Management
slot allocation to minimize propagated delay and improve airport slot adherence. Transportation
Research Part A: Policy and Practice, 95. https://doi.org/10.1016/j.tra.2016.11.010

Jiang, C., & Zheng, S. (2020). Airline baggage fees and airport congestion. Transportation Research
Part C: Emerging Technologies, 117. https://doi.org/10.1016/j.trc.2020.102686

Jiang, Y., Yuan, Q., Hu, Z,, Wu, W., & Gu, X. (2023). Airport arrival and departure delay time
prediction based on meteorological factors. Xi Tong Gong Cheng Yu Dian Zi Ji Shu/Systems

Page 2886

www.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (I1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume X Issue XXVI May 2026| Special Issue on Education

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Engineering and Electronics,45(6). https://doi.org/10.12305/j.issn.1001-506X.2023.06.16

. Kaewunruen, S., Sresakoolchai, J., & Xiang, Y. (2021). Identification of weather influences on flight

punctuality using machine learning approach. Climate, 9(8). https://doi.org/10.3390/cli9080127

. Katsigiannis, F. A., & Zografos, K. G. (2023). Multi-objective airport slot scheduling incorporating

operational delays and multi-stakeholder preferences. Transportation Research Part C: Emerging
Technologies, 152. https://doi.org/10.1016/j.trc.2023.104156

Kim, S., & Park, E. (2024). Prediction of flight departure delays caused by weather conditions adopting
data-driven approaches. Journal of Big Data, 11(1). https://doi.org/10.1186/s40537-023-00867-5

Kim, Y. J., Choi, S., Briceno, S., & Mauvris, D. (2016). A deep learning approach to flight delay
prediction. AIAA/IEEE Digital Avionics Systems Conference - Proceedings, 2016-December.
https://doi.org/10.1109/DASC.2016.7778092

Kwasiborska, A., Grabowski, M., Sedlackova, A. N., & Novak, A. (2023). The Influence of Visibility
on the Opportunity to Perform Flight Operations with Various Categories of the Instrument Landing
System. Sensors, 23(18). https://doi.org/10.3390/s23187953

Li, Q., & Jing, R. (2021). Generation and prediction of flight delays in air transport. IET Intelligent
Transport Systems, 15(6). https://doi.org/10.1049/itr2.12057

Li, S., Xie, D., Zhang, X., Zhang, Z., & Bai, W. (2020). Data-Driven Modeling of Systemic Air Traffic
Delay Propagation: An Epidemic Model Approach. Journal of Advanced Transportation, 2020.
https://doi.org/10.1155/2020/8816615

Liao, K., Zhao, Y., & Zhang, X. (2021). A Simulation Platform for Airport Runway Collision
Warning System.Journal of Physics: Conference Series, 1827(1). https://doi.org/10.1088/1742-
6596/1827/1/012044

Luo, Q., Li, J.-B., Tang, S., Deng, R., Liu, Q.-D., Xu, F.-W., Li, C., Zhao, H.-X., Weng, X.-Y., &
Zhou, N. (2017).Impact on Flight Delay Predictions Based on Route Network of Multi-Airport under
Joint Operations in Multi Airport. https://doi.org/10.1142/9789813208537_0019

Maslovara, A., & Mirkovi¢, B. (2022). Impact of Tailwind on Airport Capacity and Delay at
Zurich Airport. Transportation Research Procedia, 59. https://doi.org/10.1016/j.trpr0.2021.11.103
Mokhtarimousavi, S., & Mehrabi, A. (2023). Flight delay causality: Machine learning technique in
conjunction with random parameter statistical analysis. International Journal of Transportation
Science and Technology,12(1). https://doi.org/10.1016/j.ijtst.2022.01.007

Morais, C., Ribeiro, J., & Silva, J. (2023). Human factors in aviation: Fatigue management in ramp
workers. Open Engineering, 13(1). https://doi.org/10.1515/eng-2022-0411

Morris, R., Pasdreanu, C. S., Luckow, K., Malik, W., Ma, H., Satish Kumar, T. K., & Koenig, S.
(2016). Planning, scheduling and monitoring for airport surface operations. AAAIl Workshop -
Technical Report, WS-16-01-WS-16-15.

Oluwafisayo T., A.-A., & Mobolaji S., S. (2019). Causal Factors of Flight Delay in Nigerian Airport: A
Case Study of Murtala Muhammed International Airport. Bangladesh Journal of Multidisciplinary
Scientific Research,1(2). https://doi.org/10.46281/bjmsr.v1i2.381

Paielli, R. A. (2016). Trajectory specification for automation of terminal air traffic control. 2016 AIAA
Guidance, Navigation, and Control Conference. https://doi.org/10.2514/6.2016-1868

Ponnusamy, V., Marur, D. R., Dhanaskodi, D., & Palaniappan, T. (2021). Deep Learning-Based X-Ray
Baggage Hazardous Object Detection — An FPGA Implementation. Revue d’Intelligence Artificielle,
35(5). https://doi.org/10.18280/ria.350510

Price, J. C., & Forrest, J. S. (2016). Practical Airport Operations, Safety, and Emergency Management:
Protocols for Today and the Future. In Practical Airport Operations, Safety, and Emergency
Management: Protocols for Today and the Future. https://doi.org/10.1016/C2013-0-15991-0

Pyrgiotis, N., Malone, K. M., & Odoni, A. (2013). Modelling delay propagation within an
airport network. Transportation Research Part C: Emerging Technologies, 27.
https://doi.org/10.1016/j.trc.2011.05.017

Rodriguez-Sanz, A., Cano, J., & Fernandez, B. R. (2021). Impact of weather conditions on airport
arrival delay and throughput. IOP Conference Series: Materials Science and Engineering, 1024(1).
https://doi.org/10.1088/1757-899X/1024/1/012107

Rodriguez-Sanz, A., Comendador, F. G., Valdés, R. A., Pérez-Castan, J., Montes, R. B., & Serrano, S.
C. (2019). Assessment of airport arrival congestion and delay: Prediction and reliability. Transportation

Page 2887

www.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (I1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume X Issue XXVI May 2026| Special Issue on Education

Research Part C: Emerging Technologies, 98. https://doi.org/10.1016/j.trc.2018.11.015

42. Setiawan, 1., Majid, S. A., & Yuliantini, Y. (2017). AIRPORT FACTOR IN FLIGHT DELAYS IN
INDONESIA. JURNAL MANAJEMEN TRANSPORTASI DANLOGISTIK, 2(3).
https://doi.org/10.25292/j.mtl.v2i3.115

43. Sismanidou, A., Tarradellas, J., & Suau-Sanchez, P. (2022). The uneven geography of US air traffic
delays: Quantifying the impact of connecting passengers on delay propagation. Journal of Transport
Geography,98. https://doi.org/10.1016/}.jtrangeo.2021.103260

44. Thobois, L., & Pierre Cariou, J. (2015). Improving the mitigation of wind hazards in ATM
operations with ground-based wind doppler LIDARs. SESAR Innovation Days.

45. von der Burg, M., & Sharpanskykh, A. (2023). Multi-Agent Planning for Autonomous Airport Surface
Movement Operations. SESAR Innovation Days, 2023-November.

46. Wang, F., Bi, J., Xie, D., & Zhao, X. (2022). Flight delay forecasting and analysis of direct and indirect
factors. IET Intelligent Transport Systems, 16(7). https://doi.org/10.1049/itr2.12183

47. Wu, M. G., & Swenson, H. N. (2015). Enhancing the traffic management advisor’s schedule by time
advance. AIAA Guidance, Navigation, and Control Conference 2015, MGNC 2015 - Held at the AIAA
SciTech Forum 2015. https://doi.org/10.2514/6.2015-1326

48. Wu, X., Yang, H., & Han, S. (2017). Analysis of properties and delay propagation of air traffic based
on complex network. Hangkong Xuebao/Acta Aeronautica et Astronautica  Sinica,
38.https://doi.org/10.7527/S1000-6893.2017.721473

49. Zeng, L., Wang, B., Tian, J., & Wang, Z. (2021). Threat impact analysis to air traffic control systems
through  flight  delay  modeling.  Computers and  Industrial  Engineering,  162.
https://doi.org/10.1016/j.cie.2021.107731

50. Zhu, Z., Hosagrahara, V. A., Lee, H., Jung, Y., & Bakowski, D. L. (2020). Impact of general aviation
operations on airport performance through fast-time simulations at charlotte douglas international
airport. AIAA AVIATION 2020 FORUM, 1 PartF. https://doi.org/10.2514/6.2020-2916

Page 2888
www.rsisinternational.org


http://www.rsisinternational.org/

	Background of the Study
	Theoretical Framework
	Conceptual Framework
	Statement of the Problem
	Hypothesis
	Significance of the Study
	METHODOLOGY
	Research Design
	Respondent
	Settings
	Instrumentation
	Data Analysis
	Ethical Considerations

	RESULT AND ANALYSIS
	The primary operational factors in Major International Airports that contribute to flight delays are:
	Technical Factors
	The Air Traffic Controllers effect to the delay period between flights
	The Primary Origin of Flight Delays
	Significant Difference in the Respondents View as Professionals between the causality & severity of delays
	The Primary Origin of Flight Delays (1)

	DISCUSSION
	Conclusions
	Recommendations

	ACKNOWLEDGMENT
	REFERENCES


