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ABSTRACT 

This study addressed a critical issue in our travel life: flight delays. This 

study covers all aspects of a flight delay, from its causes and consequences to 

reduction strategies. The focused research questions were: To determine the 

outcome of flight delays in the aviation industry, to determine costs associated 

with flight delays for airlines, airports, and passengers, and to determine 

strategies for reducing flight delays in the aviation industry for robust findings. 

The findings for each question were as follows: the primary causes were 

overscheduling, airport hubbing, late check-ins, technical failure, etc. And the 

consequences were significant financial loss, the worst customer experience, etc. 

The financial loss impacted airlines and passengers, around $8.3 billion (about 

$26 per person in the US) and $16.7 billion (about $51 per person in the US), 

respectively. The strategies for flight delay reduction in the findings were 

improvised air traffic flow management, implementing reserve crews for flights, 

improvised internal business processes in the airlines, etc. The conclusions were 

flight delays cause inconvenience to passengers and substantial incurring costs 

to airlines and airports. The literature review highlights various causes of flight 

delays, their economic impact, and potential strategies for reducing flight delays, 

including enhancing weather forecasting, improving air traffic control systems, 

implementing better scheduling practices, and improving aircraft maintenance. 

Implementing all these airports and passengers has increased revenue and 

better satisfaction. In areas of further research, it is understood that more 



iv 

investigation is required to assess the viability and effectiveness of these 

strategies in many contexts and regions of the world. 
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CHAPTER ONE 

INTRODUCTION 

          Flight delays are inevitable in today's commercial aviation industry 

(Efthymiou et al., 2018). The concept of slight to significant flight delays being 

tolerated and even expected as part of the travel experience is growing. 

Significant flight delays frequently occur in many separate locations, including the 

whole United States, Europe, and China. Extreme weather, strikes, or traffic can 

all lead to these interruptions (Grimme & Maertens, 2019). Flight delays and 

cancellations can cause unneeded stress and financial burden for airlines and 

passengers.  

The financial incentives that carriers encounter thus affect their motivation 

to maintain on-time performance (Gunarathne et al., 2018). Additionally, there 

are costs associated with maintaining a low level of delays. For example, to 

reduce traffic at Heathrow and Gatwick and entice travelers to fly out of ancillary 

airports like Luton and Stansted, the British government seriously considered 

implementing a congestion charge at London's major airports in 2013 (Graham, 

2008).   

This project clarifies how the authorities and operators will handle 

congestion and ensuing flight interruptions if there is no imminent airport 

development (Yu et al., 2019). This issue has been researched in the literature 

on airlines by looking at the global impacts of airport concentration and 

dominance on flight delays. According to Brueckner (2002), the internalization of 
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airport congestion theory has been employed to expound the different facets 

within the flight industry. Based on this theory, a dominant airline may naturally 

absorb the costs of congestion delays caused by its aircraft without needing a 

congestion fee (Balliauw & Onghena, 2020). Additionally, the lack of competition 

on many routes may have contributed to the surge in flight delays and 

cancellations, according to a report that the Federal Aviation Administration 

released in 2014.   

Moreover, less competitive routes will likely encounter more frequent and 

prolonged flight delays than more competitive routes (Dixi & Jakhar, 2021). They 

also imply that there may be a positive relationship between competitiveness and 

service quality. These results are consistent with earlier airline delays research 

examining the competition-quality relationship theory.   

The vast majority of articles, such as studies done by Balliauw and 

Onghena (2020); Brueckner et al. (2002); Dixit and Jakhar (2021); Gunarathne 

and Seidman (2018) on the topic of airline delays have taken a focus-based 

approach to the topic, focusing on just independent facets of these levels at a 

time, such as prediction of delays, flight delay propagation, the impact of hubbing 

concentration within the whole value chain of the flight industry. This study differs 

from the previous ones since it aims to focus on the supply side of the flight 

industry. Therefore, it offers a framework for examining the effects of flight delays 

on customers and their potential solutions.  
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Researchers have been interested in flight delays' effects on the aviation 

industry. Many studies have examined the financial impact of aircraft delays and 

offered solutions for reducing them. This research is primarily motivated by flight 

delays' significant adverse economic effects on the aviation industry. Aircraft 

delays cost the industry more than $30 billion annually in the United States 

alone, according to the conclusions of research conducted by the Air Transport 

Association (Clemes et al., 2008). In addition to the financial repercussions, 

aircraft delays cause difficulty and displeasure for passengers, which can harm 

the overall customer experience.  

Researchers have used a variety of approaches, including statistical 

analysis, economic modeling, and simulation studies, to explore the costs and 

effects of flight delays. These studies have investigated that several elements, 

including meteorological conditions, air traffic control system clogs, and airline 

operations, may contribute to flight delays (Das et al., 2016). The prospect exists 

that airplane delays could be minimized by developing airport facilities and 

procedures. However, it would be necessary to invest in new equipment and 

technology and alter airport procedures and policies to achieve this goal. Two 

other strategies involve increasing the efficiency of airline operations, such as 

scheduling and maintenance procedures, and enhancing cooperation between 

carriers and air traffic control (Min and joo, 2016).    

Research has often used the data on flight delays provided by airlines or 

the government when it comes to analyzing the data. For instance, a study by the 
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US Department of Transportation looked at data on aircraft delays from 2003 to 

2017 to assess the effects of various factors on flight delays (Borsky,and 

Unterberger, 2019).    

Regarding concrete aircraft delays, Southwest Airlines had significant 

delays in 2016 due to a computer error that affected every aspect of the airline's 

infrastructure. More than 2,300 flights had to be canceled as a direct result, and 

another 8,000 flights experienced major delays (Board, 2009). Additionally, the 

United States had significant airplane delays for December 2022 due to a 

convergence of terrible weather conditions and technological issues. The Federal 

Aviation Administration predicted that on December 12 alone, more than 2,000 

planes were delayed, severely disrupting travel.    

There has to be more research done on the impact that flight delays have 

on the aviation industry. Several potential strategies for reducing the economic 

impact of flight delays and their potential have been studied utilizing various 

research methodologies and data sources (Tian et al., 2021). However, recent 

occurrences show the continued need for research and improvement in this 

economic sector, such as the flight delay problem in the United States in 2022 

and the computer glitch that crippled Southwest Airlines' whole system.   
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Source: Matt Stiles and Christopher Hickey, 2022 

Figure 1: Southwest’s Flight Cancellation Rate Has Tripled in the Last Decade. 
 

 
 

 

Source: Matt Stiles and Christopher Hickey, 2022 

Figure 2: Southwest Airlines On-Time Percentage Lowest in Nearly a Decade 
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Why Southwest and Other Airlines are Behind Compared to Emirates or Other 
Punctual Airlines. 

Different factors, such as airport congestion, weather conditions, and 

issues with aircraft maintenance, can contribute to the variations in flight delays 

between carriers. However, an airline's operational plan and how it arranges 

flights can significantly impact how punctual it is.  

Emirates has consistently been rated as one of the top airlines for on-time 

performance. With an on-time performance (OTP) of 85.7%, Emirates ranks as 

the fourth most punctual airline in the entire globe in the OAG Punctuality League 

report for 2021. Southwest Airlines, one of the most well-known low-cost carriers 

in the United States, ranks 21st with an OTP of 76.1%.  

Thanks to its operating strategy, Emirates may maintain a greater level of 

punctuality than Southwest and other airlines. Dubai serves as the core node in 

the hub-and-spoke structure that governs the Emirates network. As a result, they 

can increase the effectiveness of their timetables and minimize the overall 

number of connections needed for flights by routing most of their flights through 

their hub. They are, therefore, better able to manage their flights, which lowers 

the possibility of delays for the passengers.  

On the other hand, due to the lack of a centralized center for flight 

coordination, Southwest and other airlines that use a point-to-point system will 

find it more challenging to manage their flights. Flight delays may result from 

flight crews needing to be in the proper positions, a lack of aircraft, and extended 

turnaround times between flights.  
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The age and general condition of the aircraft that each airline uses can 

also affect how long flights take to arrive at their destinations. For example, the 

average age of the Emirates' fleet of aircraft, as reported by the website 

Planespotters.net, is 6.9 years. Conversely, Southwest Airlines runs a fleet of 

planes that are, on average, 12.8 years old. Older aircraft may be more prone to 

mechanical problems, resulting in flight delays or cancellations.  

Due to the age of their fleets and their operational strategy, Southwest and 

other airlines risk falling behind Emirates and other on-time airlines in terms of 

flight delays (Gillen and Gados, 2008). However, it is crucial to understand that 

other factors might impact an airline's punctuality, so it is crucial to consider them 

all when comparing OTP.   

 

Problem Statement 

The aviation industry is essential to global transportation systems, 

contributing to economic growth and connectivity. However, flight delays have 

become a persistent and costly problem for airlines, airports, and passengers, 

causing significant disruptions and economic losses. According to the Federal 

Aviation Administration (FAA), approximately 20% of flights in the United States 

experienced delays in 2019, resulting in an estimated $32.9 billion in costs to 

airlines, airports, and passengers. The costs associated with flight delays are 

significant and extend beyond the aviation industry to the broader economy. 

Delays can lead to decreased productivity and increased costs for businesses 
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and travelers. For instance, a study by the National Center for APEC (2019) 

estimated that flight delays in the Asia-Pacific region cost the economy 

approximately $13 billion in lost productivity and increased travel expenses. 

Therefore, understanding the costs and economic impact of flight delays in the 

aviation industry is critical for policymakers, airlines, airports, and passengers. 

This research aims to investigate the costs and economic impact of flight delays 

in the aviation industry and the potential strategies for reduction. 

 

Research Questions 

1. What are the causes and consequences of flight delays in the aviation 

industry? 

2. What are the costs associated with flight delays for airlines, airports, 

and passengers? 

3. What are the strategies for reducing flight delays in the aviation 

industry? 

4. What is the effectiveness of various strategies for reducing flight 

delays? 

5. What are the case studies of successful implementation of strategies 

for reducing? Flight delays in different countries or regions? 

6. What are the technological solutions for reducing flight delays? 

This study, however, aims to only concentrate on the first three objectives, 

i.e., to determine the causes and consequences of flight delays in the aviation 
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industry, to determine costs associated with flight delays for airlines, airports, and 

passengers, and to determine strategies for reducing flight delays in the aviation 

industry for robust findings. 

Justification 

The airline venture is undergoing one of the most dramatic revolutions in 

its history. The competitive landscape has already undergone significant changes 

as a result of this. The industry, formerly regulated and controlled by government 

sectors, is now comprised of competitive firms. A product optimization approach 

targeted at the target market is essential in this new environment. Airlines 

traditionally distinguish between business travelers and economy passengers 

and then link their product strategies to flexibility for the former and price for the 

latter. Customers have profited from the change in market power relations due to 

the highly competitive environment and the higher market openness. Customers 

are now better informed of their requirements. Additionally, these changes in 

consumer attitudes and behavior are made worse by the Internet's role as a 

platform for information and distribution with minimal information and transaction 

costs.   

One way we add to the continuing discussion is through our research on 

the expenses, economic impact, and potential remedies for reducing flight delays 

in the aviation sector. Even low-cost airlines must satisfy their customers' 

preferences to compete. Therefore, the managers of significant airlines 

constantly research the preferences of the numerous clientele groups they serve 
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to target them better when combining product and service offers beyond the 

standard flying experience. These tactics may help airlines combat a potentially 

dangerous trend toward the commoditization of air travel and as a result, foster 

consumer loyalty to ensure long-term profitability. 
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CHAPTER TWO 

LITERATURE REVIEW 

 

The Causes of Flight Delays in the Aviation Sector and Their Effects 

 

Flight delays are a huge concern in the aviation business, and there are many 

distinct variables that might contribute to them. As a direct result of an excessive 

number of flights fighting for access to the same airspace at once, air traffic 

congestion can lead to delayed takeoffs and landings as well as longer overall 

flight times (Jones, 2017). Weather conditions that make it risky for aircraft to 

take off or land, such as fog, thunderstorms, and precipitation, can result in flight 

delays (Smith, 2018). Other factors that might result in flight delays include 

technical difficulties with the aircraft, such as mechanical failures or broken 

equipment, as well as difficulties with the flight crew, such as sickness, 

weariness, or scheduling conflicts. Airport operations, such as the maintenance 

of runways, the examination of travelers and their belongings, and the handling 

of baggage, can also contribute to flight delays.  

Flight delays may have significant effects on the airlines, the travelers, and 

the economy as a whole. Airlines may pay more costs as a result of flight delays, 

such as higher fuel prices and staff overtime, while passengers may also suffer 

additional costs as a result of missed connections or extended waits, such as 

hotel stays and meals. Flight delays can also lead travelers to miss their 

connections, which can result in additional charges (Johnson, 2019). Due to flight 



12 

 

delays, passengers may choose to fly with a different airline or even decide to 

completely reschedule their vacation. Other negative repercussions of flight 

delays include a drop in customer satisfaction, which can affect an airline's 

reputation and potential future business. Flight delays can have a significant 

effect on the economy, especially in the travel and tourist sectors, where they 

can result in lower output and revenue as well as higher costs for enterprises. 

Last but not least, considerable harm to the environment might result from airline 

delays (Brown, 2020). 

 

Flight Delays' Financial Impacts on the Aviation Industry as a Whole 

 

Regarding the economic effects of aircraft delays, the aviation industry and the 

economy are very concerned. There are several expenses associated with flight 

delays, some of which are direct and some of which are indirect, and these costs 

can be borne by airlines, customers, and businesses. Flight delays will cost the 

US economy $32.9 billion in 2019, according to a study done by the Federal 

Aviation Administration (Federal Aviation Administration, 2020). Both direct and 

indirect expenses, such as missed business opportunities and decreased 

productivity, are included in these expenditures. Along with affecting the aviation 

industry particularly, flight delays can impact the economy as a whole. According 

to the results of a survey conducted by the Global Travel & Tourism Council in 
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2018, the continent of Europe's economy suffered a €9.6 billion loss as a result of 

flight cancellations and delays, according to the World Travel and Tourism 

Council's 2019 report. This expense was incurred as a result of decreased 

output, lost commercial possibilities, and decreased visitor earnings.  

Flight delays cost American business travelers $1.3 billion in lost travel 

reservations and an additional $154 million in out-of-pocket charges in 2018, 

according to research by the Global Business Travel Association (Global 

Business Travel Association, 2018). In addition, delays in flights can have an 

influence on the local economy, which is especially troublesome in areas that are 

primarily dependent on visitors. According to the findings of a study that 

evaluated the influence of aircraft delays on the tourist business in New Zealand, 

researchers discovered that flight delays led to poorer levels of visitor satisfaction 

as well as a projected loss of $56 million in income from tourism (Brickell & 

Alberts, 2016). 

 

Expenses Incurred by the Airline, the Airport, and the Passengers as a Result of 
Flight Delays. 

 

Flight cancellations and delays raise costs for everyone involved, including the 

airlines, airports, and passengers. Airlines are responsible for paying passengers' 

compensation for delays and rebooking and housing any impacted customers. In 

addition, airlines may incur additional expenses due to flight delays, including fuel 

use, airport fees, and the pay of flight crew members. The results of a study by 
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Johnson (2019) show that aircraft delays cost airlines an average of $8,000 for 

each flight, with these costs rising for longer-distance flights.  

Flight delays increase the operating expenses for airports. The need for 

more staff to assist stranded passengers, more maintenance and cleaning, and 

higher security costs are only a few examples of these expenses. According to 

Brown (2020), flight delays may cause airports to lose money since passengers 

may decide to spend less time at the airport or fly from a different airport. 

Passengers may spend less time at the airport overall as a result of this. In 

addition, delays can cause airport congestion, which can have additional adverse 

effects on airport operations as well as airport costs.  

Also, the costs associated with airplane delays affect the passengers. 

These expenses can include lost productivity, increased prices for hotels and 

transportation, and missed connections that require rebooking flights at a higher 

cost than initially intended. Flight delays are predicted to cost travelers $2.4 

billion in lost time and out-of-pocket expenses in 2019, according to a survey 

done by the US Department of Transportation (US Department of Transportation, 

2020).  

In the aviation sector, there have been several discussions on various 

potential solutions to the issue of flight delays. Installing air traffic control systems 

that are both more sophisticated and more efficient is one strategy that can be 

used to enhance the management of air traffic. This may help reduce ground and 

air traffic, enabling aircraft operations to be carried out more successfully. The 
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results of a study done by Odoni and de Neufville (2019) suggest that changes in 

air traffic management have the potential to reduce delays by up to 50%.  

Investments in infrastructure, such as the building of runways, taxiways, 

and terminal facilities, can also assist in decreasing flight delays by strengthening 

the airports' capacity to manage more traffic. This improves the possibility that 

flight delays may be decreased. According to a Federal Aviation Administration 

study, spending money on airport infrastructure can help cut down on delays and 

enhance overall airport performance (FAA, 2018).  

Changes can also be made to how scheduling processes are carried out 

to reduce flight delays. For instance, airlines can use more effective scheduling 

techniques, including splitting up flights to ease traffic, optimizing flight routes to 

save fuel and boost efficiency, and modifying flight schedules to avoid busy travel 

times. These are but a few instances of how airlines might improve their 

schedule. Ito and Lee (2018) found that airlines' scheduling practices significantly 

impact flight delays and that by using more effective scheduling tactics, airlines 

can lessen aircraft delays. 

 

An Assessment on the Efficiency of a Range of Ways to Cutting Down on Flight 
Delays. 

 

Many studies have been carried out in the subject of aviation research to 

examine the efficacy of different methods to reduce flight delays. One method is 
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to put collaborative decision-making (CDM) systems in place. These 

technologies enable real-time data sharing between airlines, airports, and air 

traffic control authorities, improving operational coordination. According to a 2017 

study by Odoni and Belobaba, CDM systems have the ability to drastically 

reduce airport delays and improve overall airport performance. 

Another choice is to enact dynamic pricing rules, which encourage 

travelers to travel during off-peak, less crowded times of the day. Dynamic 

pricing strategies, according to Zhang et al. (2018), can decrease passengers' 

wait times for flights and boost airline productivity. 

In order to reduce flight delays, it has also been suggested that 

investments in technology and automation, such as the use of complex 

algorithms and different machine learning strategies, be implemented. The 

results of Abate et al. (2019) indicate that the use of sophisticated algorithms can 

improve the scheduling processes used by airlines and lessen delays. 

Additionally, it has been demonstrated that implementing capacity 

expansion projects, such as building new runways and terminals, can help 

decrease the length of time passengers have to wait for their flights. Graham and 

Marvin (2016) found that by increasing the airport's overall capacity, capacity 

extension projects can help to shorten wait times. 
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Case Studies and Technologically Based Approaches to Minimizing Aircraft 
Delays. 

 

Many case studies have been performed to assess the effective implementation 

of methods for reducing flight delays in several nations or regions worldwide. It 

has been proved that installing the Next Generation Air Transportation System, 

generally known as NextGen, helps lower the time passengers spend waiting for 

their flights. The NextGen initiative is a comprehensive modernization plan to 

improve air traffic control technology capabilities and infrastructure. A study by 

Oster et al. (2018) shows that NextGen has dramatically reduced flight delays 

while saving petroleum, leading to financial gains for both airlines and customers.  

The "One European Sky" program has been implemented across Europe 

to decrease the effects of air traffic congestion and enhance the effectiveness of 

air traffic management as a whole. Per a Eurocontrol (2020) study, the program 

reduced wait times while enhancing overall performance.  

Moreover, technological fixes have been proposed as a potential strategy 

to reduce flight delays. For example, the amount of time passengers must wait 

for their flights has been discovered to be reduced by automated air traffic control 

systems that use cutting-edge algorithms and machine learning technology to 

optimize the flow of air traffic. According to the findings of Kim et al. (2019), the 
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deployment of an automated air traffic control system in South Korea resulted in 

fewer delays and a general improvement in operational effectiveness.  

Moreover, predictive maintenance might reduce flight delays, which 

employs cutting-edge sensors and data analytics technologies to identify and 

avoid equipment issues. As a result, predictive maintenance increased airplane 

availability while at the same time minimizing maintenance-related delays, 

according to research done by Ahn et al. (2019). 

 

What are the Causes and Consequences of Flight Delays in the Aviation 
Industry? 

 

Flight delays are a significant problem that plagues the aviation industry and are 

costly for airlines and passengers. Many studies have been done to investigate 

the causes and effects of aircraft delays. This research has identified the 

numerous factors that affect flight delays and their financial costs. One of the 

leading causes of flight delays is the weather. Adigun and Adebiyi's data from 

2021 indicate that weather delays account for 50% of all flight delays in Nigeria. 

Delays in the air traffic control system may be caused by a lack of air traffic 

controllers, issues with the technology or operations of the aircraft, or a 

combination of the two. According to Eurocontrol (2021), air traffic management 

delays were to blame for 19% of all disruptions in Europe in 2020. Airport 

congestion was identified as a significant cause of flight delays in China (Zhang 
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& Zhao, 2021). However, aircraft maintenance was found to be a significant 

factor in South Korea (Kim & Lee, 2021).  

Flight delays can cost the airlines, the passengers, and any other parties 

involved in the issue significantly in lost revenue. The results of a study by 

Brueckner and Singer (2019) indicate that the US economy suffers a $32.9 billion 

annual loss due to airplane delays. Flight delays may also result in dissatisfied 

customers who leave negative reviews and become less loyal to brands. In 2021, 

Zhang et al. When a passenger's flight is delayed, it is more likely that they will 

experience unpleasant feelings and have a negative opinion of the airline. In 

addition, because crew members and passengers may grow agitated or worn out 

from waiting for a long time, flight delays can harm safety. The likelihood of 

mishaps or incidents occurring during the flight increases. Additionally, there may 

be significant environmental effects from flight delays. This is because prolonged 

wait times may result in increased fuel consumption and greenhouse gas 

production by aircraft, both of which hurt the environment by causing climate 

change. 

 

What are the Costs Associated with Flight Delays for Airlines, Airports, and 
Passengers? 

 

Costs are increased as a result of flight delays for the airlines, the terminals, and 

the passengers. Aircraft delays cost airlines $24 billion in lost revenue and direct 
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operational expenses annually, according to study released by the Federal 

Aviation Administration (FAA) in 2019 (FAA). Longer wait times for customers 

result in higher costs for airlines, including greater fuel consumption, personnel 

costs, and aircraft maintenance fees. Additionally, delays may cause missed 

connections and flight cancellations, adding to the financial losses. 

Airports also suffer significant financial losses as a result of delayed 

flights. According to research by the Air Transport Research Society, delays at 

airports cost the global economy an estimated $75.5 billion annually (Graham, 

2019). These costs include those for infrastructure, staffing, and airport upkeep. 

Additionally, delays affect the effectiveness of airport operations, which results in 

longer passenger wait times and less efficient use of the airport's capacity. 

When flights are delayed, passengers suffer a lot of consequences. 

Because delays could lead to missed connections, canceled flights, and more 

waiting time, passengers are more likely to experience tension and discomfort. It 

is possible for passengers who must wait for a long time to incur additional 

expenses for things like housing, transportation, and food. Airlines' delays cost 

travelers $60 billion annually in additional expenditures and lost time, according 

to a PwC report published in 2018. 

The financial health of an airline, airports, and passengers can all be 

significantly impacted by flight delays. Airlines and other industry players must 

collaborate to pinpoint the issues that cause delays and develop fixes for them in 
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order to decrease the negative effects of flight delays. Additionally, measures to 

enhance air traffic control and airport operations should be made. 

 

What are the Strategies for Reducing Flight Delays in the Aviation Industry? 

 

Although there are many challenges the aviation sector must overcome in order 

to lessen flight delays, several viable solutions have been put up. Upgrading air 

traffic control (ATC) systems is one way to reduce congestion and increase the 

effectiveness of airspace. It has been demonstrated that integrating cutting-edge 

technologies such as Automatic Dependent Surveillance-Broadcast (ADS-B) and 

Collaborative Decision Making (CDM) improves ATM system performance and 

decreases passenger flight delays (Zhang & Zhao, 2021).  

Alternatively, airport operations and infrastructure could be enhanced to 

increase capacity while decreasing wait times. This entails improving gate 

distribution, expanding airport infrastructure, and developing ground-handling 

operations (Adigun & Adebiyi, 2021). In addition, airport operations can be made 

more efficient, and wait times for passengers can be decreased by implementing 

technological solutions like self-service kiosks and baggage handling systems.  

Additionally, airlines can reduce flight delays by putting in place efficient 

scheduling procedures, boosting aircraft dependability, and streamlining 

maintenance procedures. To discover potential problems before they cause 
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delays, for instance, South Korean airlines have established proactive 

maintenance procedures (Kim & Lee, 2021).  

Additionally, better coordination and communication among airlines, 

airports, and agencies in charge of air traffic control can boost the sector's overall 

effectiveness and reduce customer delays. According to Wang et al. (2021), 

collaborative decision-making (CDM) has been demonstrated to enhance 

stakeholder coordination and communication while reducing delays.  

Therefore, a multi-pronged approach involving adjustments to air traffic 

control, airport infrastructure and operations, airline procedures, and coordination 

among many stakeholders is necessary to reduce aircraft delays. The adoption 

of new technologies and preventative maintenance procedures may also 

contribute to the lowering of delays and the improvement of the overall 

effectiveness of the aviation system. 
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CHAPTER THREE 

METHODOLOGY 

 

The objectives listed above in the literature review can be analyzed using 

an Entity-Relationship (E-R) diagram, a graphical representation of entities and 

their relationships. Here is how each objective will be represented in the E-R 

diagram: 

Table 1: E-R Relationship Table 
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Analytical Framework 

The major objectives that the study concentrates on were analyzed using 

the following methods: 

 

To Determine the Causes and Consequences of Flight Delays in the Aviation 

Industry 

The research objective, "To determine the causes and consequences of 

flight delays in the aviation industry," was analyzed using secondary analysis in a 

systematic literature review by synthesizing and analyzing the findings of existing 

studies on the topic. The secondary analysis involves using existing data that has 

already been collected and analyzed by other researchers.  

The study employed a predetermined search strategy to identify relevant 

studies from databases and other sources. The studies are then evaluated for 

their quality and relevance to the research question. Statistical methods and 

thematic analysis were used on the preferred studies to identify the causes and 

consequences of flight delays.  

Secondary analysis is a valuable method for analyzing research questions 

related to flight delays because there is a large body of literature on the topic. 

Researchers can use the findings from previous studies to develop a 
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comprehensive understanding of the causes and consequences of flight delays 

in the aviation industry. 

Moreover, the use of secondary analysis in a systematic literature review 

allows for the identification of any gaps in the existing literature and can help 

researchers identify areas for further research. This is important in developing 

effective interventions to reduce flight delays and improve the overall efficiency of 

the aviation industry. 

 

To Determine Costs Associated With Flight Delays for Airlines, Airports, and 

Passengers. 

Case studies and secondary analysis methods were employed. Analysis 

of secondary data: Secondary data such as financial reports, operational data, 

and customer feedback were analyzed to determine the costs associated with 

flight delays. This data was obtained from airlines, airports, and other industry 

stakeholders in the literature published.   

Case studies were conducted to identify the costs associated with flight 

delays in specific regions or airports. The case studies were used to understand 

the factors contributing to flight delays in different contexts. They can help to 

identify potential solutions to mitigate the costs associated with flight delays. 
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To Determine Strategies for Reducing Flight Delays in the Aviation Industry 

To determine strategies for reducing flight delays in the aviation industry 

were analyzed using secondary analysis in a systematic literature review. The 

secondary analysis involves using existing data that has already been collected 

and analyzed by other researchers.  

The study employed a predetermined search strategy in a systematic 

literature review to identify relevant studies from databases and other sources. 

The studies were then evaluated for their quality and relevance to the research 

question. Finally, thematic analysis was used on the preferred studies to discover 

the strategies for reducing flight delays.  

The systematic literature review approach allows researchers to identify 

existing strategies used in different contexts to reduce flight delays. The review 

can include studies from different regions, airports, and airlines to provide a 

comprehensive understanding of the different strategies used in the past.  

Secondary analysis in a systematic literature review provides an efficient 

and cost-effective way of identifying effective strategies for reducing flight delays 

in the aviation industry. It can also help identify gaps in the existing literature and 

highlight areas for further research.  

Furthermore, the review can be used to identify best practices in reducing 

flight delays, and these strategies can be adapted or implemented in different 

contexts. Finally, the review results can be used to develop policy 
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recommendations for airlines, airports, and policymakers to reduce the impact of 

flight delays on the aviation industry. 

 

Theoretical Framework 

The process of searching is helped by search strings and identifying the 

databases (Delamor et al., 2018). Using this the number of SLR searches could 

be limited. (Papaioannou et al., 2010). The search string will concentrate mainly 

on the " causes and economic impacts of flight delays on air passengers." 

Additionally, the following syntax will be used: TITLEABS-KEY as an additional 

search engine with keywords like "effects of flight delays," OR "perception of air 

passengers towards flight delays," OR " potential strategies for reducing flight 

delays in the aviation industry."   

Publications which are not downloaded for further systematic 

investigations will be rejected. The search databases for this study will include 

Scopus, Science Direct, and Google Scholar. 
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SLR Framework (Moher et al., 2010)  

Figure 3: The SLR Framework 
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Table 2: Papers Included 

 

 

 

 

Database Category Number of 
Relevant 
Publications 

Number of 
Relevant 
Publications 
Selected 

Authors 

Google 
Scholar 

Aviation 
Studies 

63 8 Efthymiou et 
al., 2018, 
Grimme & 
Maertens, 
2019, 
Balliauw & 
Onghena, 
2020, 
Skorupski 
and 
Wierzbinska,2
015 

Google 
Scholar 

Transportation 
Management  

23 3 Odoni, A., & 
de Neufville, 
R. (2019), 
Brickell, S., & 
Alberts, S. 
(2016) 

Google 
Scholar 

Operations 
Management 

15 2 Helmreich, R. 
L., & 
Foushee, H. 
C. (2019), 
Graham, A., 
& Marvin, S. 
(2016) 
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CHAPTER FOUR 

DATA ANALYSIS AND FINDINGS 

 

Data Analysis 

What are the Causes and Consequences of Flight Delays in the Aviation 

Industry? 

Flight delays, which significantly affect the industry's finances and 

operations, present a significant challenge to the aviation business. The Federal 

Aviation Administration (FAA) reported that in 2019, delays affected 21% of all 

commercial flights, lasting an average of 55 minutes for each flight (FAA, 2020). 

The most frequent causes of flight delays, according to Wu and Chen's research 

from 2019, are inclement weather, a clogged air traffic control system, and issues 

with the aircraft's maintenance.  

The Federal Aviation Administration (FAA) claims that the weather, which 

causes about 40% of all delays, is the leading cause of aircraft delays. Several 

weather situations, such as storms, snowstorms, and high winds, can harm flight 

operations and cause delays and cancellations. Wu and Chen (2019) cite air 

traffic control system congestion as another important reason causing aircraft 

delays. Essential for airports with limited capacity is this element. As a direct 

result of the growth in demand for air travel and the consequent increase in 

airspace congestion, this problem has gotten even worse.  
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The Federal Aviation Administration (2019) states that aircraft delays 

significantly negatively impact the economy since they cost airlines $24 billion in 

direct operational costs and lost revenue each year. Graham (2019) estimates 

that delays cost the world's airports $75.5 billion annually, a considerable 

economic loss. PwC (2018) claims that passengers who endure airline delays not 

only shell out more money but also waste essential time. The resulting cost is 

pegged at $60 billion per year.  

Thus, the aviation sector still has a lot of obstacles to overcome, including 

air traffic control system congestion and worries about the weather. In addition, 

airlines, airports, and travelers all suffer financial losses totaling billions of dollars 

annually due to this issue (Morrison and Winston, 2010). It would be necessary 

to strengthen air traffic control, airport operations and infrastructure, airline 

regulations, and stakeholder collaboration in order to handle these issues 

adequately. Additionally, adopting cutting-edge technical systems and 

preventative maintenance programs can lessen delays and increase the overall 

effectiveness of the aviation system. 

 

What are the Costs Associated with Flight Delays for Airlines, Airports, and 

Passengers? 

Airlines, airport terminals, and passengers incur significant additional 

expenditures due to flight delays. Airlines experience a decrease in revenue and 

an increase in operating expenses when flights are delayed. According to 
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Federal Aviation Administration (FAA) estimates, aircraft delays cost airlines $6.6 

billion in direct operating expenses and lost revenue in 2019 (FAA, 2020). These 

fees include fuel-to-crew expenses and extra airport fees brought on by the 

aircraft's delays. Additionally, passengers have the legal right to sue airlines for 

damages if a flight delay causes them to miss a connection.  

When flights are delayed, airports experience financial hardship due to 

lower revenue and higher expenses. Delays can have a negative financial impact 

on airports, including lost income from missed arrival slots and capacity 

reduction. Airports might also need more personnel and resources to handle 

passengers who are running late (Graham, 2019). The entire cost of airport 

delays worldwide in 2017 was $75.5 billion, according to research done by 

Airports Council International (ACI) (ACI, 2018).  

   

Flight delays result in significant additional expenses for passengers. This 

category falls under the category of missed connections, higher travel expenses, 

more time spent traveling, less productivity, and lost time. According to a PwC 

report from 2018, passengers paid $60 billion annually as a result of airline 

delays and cancellations. In addition, for whatever reason, if a passenger's flight 

is delayed, they might have to pay extra for lodging and food if they have to wait 

for a delayed flight.  

As a result, when flights are delayed, airlines, terminals, and passengers 

all suffer significant financial losses. For airlines, direct costs consist of operating 
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costs and lost income, while airports also incur additional costs and lost revenue. 

Travelers who miss their flights pay extra fees and waste precious time. To 

handle these issues adequately, it would be necessary to strengthen air traffic 

control, airport operations and infrastructure, airline regulations, and stakeholder 

collaboration. Additionally, the adoption of cutting-edge technical systems and 

preventative maintenance programs can help to lessen delays and increase the 

overall effectiveness of the aviation system. 

 

What are the Strategies for Reducing Flight Delays in the Aviation Industry? 

The decrease in flight delays has been ranked as one of the aviation 

industry's top goals, and a number of potential solutions have been put forth. Our 

air traffic management needs vital improvement. 2018's Cristea et al. Innovative 

ATM systems may reduce traffic congestion while enhancing flow effectiveness. 

2019 (Maimunah et al.) Implementing cutting-edge technologies such as 

Automatic Dependent Surveillance-Broadcast (ADS-B) and Collaborative 

Decision Making (CDM) can significantly reduce air traffic delays.  

Another strategy for reducing aircraft delays is to enhance airport 

operations and infrastructure. The International Air Transport Association (IATA) 

claims that boosting airport capacity through infrastructure investments in 

modern equipment and extended runways can shorten wait times. Likewise, Wu 

and Chen (2019) claim that cutting turnaround times and raising punctuality can 



34 

 

be accomplished by enhancing ground operations and fostering greater 

coordination between airlines and airport authorities.  

Airlines can also help reduce the number of flights that are delayed. IATA 

(2019) claims that proactive maintenance programs may lessen aircraft 

maintenance problems, which may lessen flight delays. Airlines should use 

effective scheduling strategies and backup plans to manage disruptions and 

decrease the effect of delays on passengers, according to Cristea et al. (2018).  

All parties involved must cooperate in order to reduce flight delays. Using 

collaborative decision-making techniques among stakeholders like airlines, 

airports, and air traffic controllers can help decrease delays and improve 

efficiencies, claim Maimunah et al. (2019). Working together can result in 

improved planning, collaboration, and information exchange, leading to fewer 

delays.  

In conclusion, a multi-pronged approach involving advancements in airport 

infrastructure and operations, airline regulations, and collaboration across 

numerous stakeholders is necessary to reduce flight delays. Adopting 

sophisticated technologies and preventative maintenance strategies may 

significantly improve the overall efficiency of the aviation system by reducing 

delays and the need for emergency repairs. Collaboration amongst several 

stakeholders is crucial for the project's overall success, cutting down on delays 

and boosting efficiency. These steps can help airlines, terminals, and passengers 

by lowering the financial costs associated with aircraft delays. 
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Findings 

What are the Causes and Consequences of Flight Delays in the Aviation 

Industry? 

 

Finding a solution to the expanding issue of flight delays is one of the most 

pressing issues the airline industry is dealing with in the twenty-first century (Ball 

et al., 2010). Twenty percent of all commercial flights in the US were delayed by 

more than fifteen minutes between 2000 and 2007. The Federal Aviation Agency 

(FAA) estimates that commercial airlines lose more than $3 billion annually as a 

result of flight delays. The Emergency Wartime Supplemental Appropriations Act 

of 2003 provided the airline industry with direct financial assistance totaling $2.4 

billion; however, this sum is more (Agogino & Tumer, 2012). Future airport 

congestion will definitely deteriorate as a result of the growth of low-cost carriers, 

the proliferation of regional jets, and the rise in business aviation trips. This will 

happen despite the fact that the capacity of airport runways will mostly remain 

unchanged. Because air traffic delays are expected to persist for the foreseeable 

future, we would like to learn more about the causes of flight delays.  

The most frequent causes of flight delays, according to a recent empirical 

study by Bertsima (Bertsimas et al., 2011), are air traffic congestion brought on 

by airline hubbing and overscheduling of flights at airport facilities. The study is 

based on a non-standard flight delay statistic, however. This indicator measures 
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the time spent traveling beyond the route's monthly minimum, henceforth excess 

travel time. The monthly minimum has the drawback of relying on outliers, which 

might be influenced by the weather (especially by strong tailwinds) and the 

aircraft model, making it challenging to calculate flight delays. Although extra 

travel time accurately represents travel times without traffic, utilizing the monthly 

minimum to estimate flight delays can be challenging for various reasons (faster 

cruising speeds) (Chou et al., 2011). Additionally, because passengers do not 

perform calculations of this nature, the additional travel time does not match the 

duration of delays that passengers report. Passengers are more prone to 

experience travel anxiety when departure and arrival times differ from aircraft 

schedules. In addition to being expensive, delays have been directly linked to 

increased levels of unhappiness among travelers. The American Consumer 

Satisfaction Index gave American Airlines a score of 63 out of 100 in 2007, which 

was the lowest score in the previous seven years and a decrease of two points 

from the year before (David, 2013). In the ACSI's customer satisfaction rankings 

in 2007, only one other industry, cable, and satellite television, performed worse 

than airlines.   

This article looks into the factors that lead to aircraft delays from the 

airline's and the affected passengers' points of view. It does this by looking at 

specific flight information and using three different types of flight delay 

measurements. Densely populated airports have a critical differentiating role 

when analyzing how flight delays affect passengers. According to our research, 
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airports with dense populations experience more excellent arrival and departure 

delays. According to recent theoretical and empirical studies, big airport carriers 

do not overschedule flights. This is because overscheduling would penalize the 

dominant carrier because its flights would be delayed (Clausen et al., 2010).  

Skorupski and Wierzbinska (2015) discuss the challenges that are brought 

on by late check-ins and hunt for an ideal time limit beyond which it is suitable to 

stop waiting for latecomers. They also analyze the predicament that arises at 

airports using game theory and subsequent simulations in an effort to find a 

solution that will end the long waits that take place there. The operational 

responses of airlines to challenges with airport capacity are described and 

forecasted by their study using a model. In order to study the potential for short-

term forecasting of national airport throughput, Zhu et al. (2021) used a graphical 

attention recurrent neural network. In a study they did, they provided their 

findings on research about slot allocation for an airport network in the presence 

of uncertainty. They thus concluded that insufficient flight planning is the leading 

cause of aircraft delays and, as a result, increased fuel consumption after 

studying the relationship between delays and increased fuel consumption. 

Several other authors, including Gupta (2018), give an overview of potential flight 

modifications that, if used, could reduce the occurrence and spread of delays. 

The economic aspects of the topic, such as potential optimizations, receive a lot 

of attention. Moreover, the subject of flight optimization is researched. Samá et 

al. (2015) recommend improving air traffic models to cut down on waiting time 
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caused by aircraft conflicts as well as the amount of time spent traveling. 

According to Jacob et al. (2011), aircraft timetables frequently fail to adequately 

consider the possibility of a delay caused by unforeseen circumstances, delayed 

notification of a technical issue, or traffic jams at the airport or in the airspace. 

The models that were created allow for the creation of more precise delayed 

forecasts.   

The concept of "chaining delays," often referred to as "the transmission of 

delays to successive aircraft," is explored in greater detail. The authors analyze 

the situation and make economic calculations to offer a remedy. Their approach 

accounts for and makes an effort to quantify a wide range of delay-causing 

elements. The investigation's conclusions may be helpful to airlines as they 

schedule their flights. The main subject of discussion in work done by Skorupski, 

and Wierzbińska (2015), is the problem of holdups that result in airplane delays 

for subsequent flights. Their study is based on data about aircraft delays 

collected over the previous few years. The outcomes of the two models might 

differ in various circumstances since the simulation model does not account for 

all the variables. Yildiz et al. (2022) examine the condition of affairs at airports in 

the United States. They list the airports with the most delays that impact 

upcoming flights and explain how expanding these airports' capacity would help 

solve the issue.   

In order to assess the dependability of airline scheduling, they are looking 

for a suitable statistic to employ. Because of the new models that have been 
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made available, these schedules will be more dependable. "Which flight in the 

daily aircraft rotation causes the most issues and, as a result, deserves special 

attention?" is the topic the writers are interested in answering. They concluded 

that there were two causes for the future plane delays. First, there is the inherent 

randomness of scheduled flight times; second, this randomness is transmitted 

through the transportation network and air travel infrastructure. These two 

elements both contribute to higher degrees of uncertainty. The goal of the 

stochastic models employed is to produce resilience indicators for the network 

infrastructure of airlines.  

The literature review identified various causes of flight delays, including 

weather conditions, air traffic control congestion, airline scheduling, and 

maintenance issues. Weather conditions, such as thunderstorms and 

snowstorms, are among the most common causes of flight delays. Air traffic 

control congestion is also a significant factor that can cause delays. Additionally, 

airline scheduling, including inadequate turnaround times and overscheduling, 

can cause delays. Finally, maintenance issues, such as mechanical problems 

and crew availability, can lead to flight delays. 

 

What are the Costs Associated with Flight Delays for Airlines, Airports, and 

Passengers? 

At some airports across the country, flight delays have become endemic 

to the point where they feel epidemic. Between 2002 and 2007, there was a 
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40.7% increase in the number of flights but a 106.4% increase in the number of 

flights that arrived more than 15 minutes late (Bureau of Transportation Statistics, 

2009). More than a fifth of all flights in 2007 was delayed by more than 15 

minutes (BTS, 2009). Due to the economic downturn, the number of flights and 

delays decreased between 2007 and 2009 by 12.9% and 32.8%, respectively. 

Nevertheless, between 2010 and 2025, the Federal Aviation Administration 

(FAA) predicts that there will be a rise in airline operations of close to 50%. (FAA, 

2009). This expansion is anticipated to cause more flight delays, primarily if 

aviation infrastructure upgrades or alternative measures like congestion pricing 

are not implemented. Flight delays result in higher expenses for both passengers 

and airlines.   

The airline pays additional expenses when a flight is delayed, the majority 

of which goes toward paying for extra crew, fuel, aircraft, and maintenance. 

Following the completion of a thorough investigation into aircraft delays, the 

National Center of Excellence in Aviation Operations Research (NEXTOR) 

recently concluded that flight delays cost airlines a total of $8.3 billion in 2007 

(Peterson et al., 2013). In addition, airline delays directly affect passengers' 

journey times, resulting in lost opportunities for business productivity and leisure 

activities. According to estimates of the amount of time travelers waste because 

of scheduling gaps, delayed flights, canceled flights, and missed connections, 

NEXTOR calculated that passengers spent a total of $16.7 billion in 2007 as a 

result of these problems.   
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Nevertheless, neither the rise in the direct costs borne by airlines nor the 

potential cost of lost passenger time offers a precise estimation of the economic 

impact of aircraft delays caused by a variety of factors. First, there hasn't been a 

decline in economic welfare; instead, a portion of the increase in airline input 

costs, such as fuel and labor, is transferred from customers of air passenger 

services. A more accurate way to evaluate economic loss would be to take into 

account the consequences of a change in the technology that uses inputs. 

According to Belcastro (2016), Airlines are compelled to spend more resources 

to produce at the same level due to flight delays. The change in input-using 

technology brought on by delayed flights will cost the economy money if inputs 

like labor and capital are always available and working at full capacity. Second, 

the number of hours during which business travelers can be productive is 

impacted by aircraft delays. Organizations that largely rely on air travel for 

business trips see a loss in worker productivity and an increase in operating 

costs as a result.   

The prices of the goods and services produced by these industries will be 

impacted by these cost disparities, impacting the volume of production and input 

utilization realized by those companies. The best course of action considers the 

labor-intensive technology upgrade brought on by aircraft delays. In conclusion, 

not just the airline business or the passengers of those carriers are affected 

financially by flight delays. Consumer spending patterns on leisure travel and 

other goods and services connected to tourism, such as hotels and restaurants, 
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will change due to increases in airfare brought on by increasing airline costs due 

to aircraft delays. The increased cost of travel will directly result in these 

changes. This influence will affect the output of tourism enterprises and how 

efficiently those companies use scarce resources. The changes that are 

generated in the production and the use of inputs in non-airline industries will 

result in second-best gains or losses in allocative efficiency due to the structure 

of taxes and subsidies in the current US economy.  

Flight delays have a significant economic impact on airlines, passengers, 

and airports. According to a Federal Aviation Administration (FAA) study, flight 

delays cost the US economy around $32.9 billion annually. Additionally, the study 

found that airlines and passengers incur direct costs, such as lost productivity 

and increased fuel consumption. Indirect costs include lost revenue for airlines 

due to missed connections and reduced airport tourism. 

 

What are the Strategies for Reducing Flight Delays in the Aviation Industry? 

The authors of the articles by zámková and Prokop (2017) concluded that 

supply company-caused delivery delays are frequently insignificant. These 

publications show that deliberate efforts are being taken to guarantee smooth 

operation. Furthermore, it has been shown that only air traffic control has shown 

a promising trend throughout the relevant years among the list of potential 

causes of delays at European airports. This is true because the bulk of delays is 

caused by air traffic control. Ivanov adds a different perspective to the debate of 



43 

 

how air traffic control affects the start of delays. According to the analysis results, 

air traffic control personnel frequently overlook the cascade consequences of 

delays that affect subsequent aircraft while arranging flights. Although a series of 

delays may produce a delay that is ten times longer than the initial delay, they 

are only interested in minimizing the extremely minute delay they cause. The 

authors suggest that it may be possible to regulate the distribution of delays in air 

traffic flow to minimize the impact of delays on succeeding flights and increase 

planes' adherence to airport slots at coordinated airports. To achieve this, air 

traffic flow management would be adjusted in a way that: but the single most 

crucial thing that can be done is to adhere to the flight schedule and figure out 

where late-arriving flights started.   

The works by Wu et al. (2019) discuss several air traffic control flight 

optimization strategies. According to recent research, crew standards are a 

frequent reason for delays at European airports. Thus, it is wise to think about 

improving the human resources of aviation staff (Zaharia & Pietreanu, 2018). 

according to the article by zámková and Prokop, personnel is not a significant 

factor in delays. The writers ahmadbeygi et al. (2010) are interested in reducing 

the amount of time lost due to conflicts between the airline and human 

schedules. The distribution of workers within the aviation industry is the subject 

of research by Chung et al. (2009). They advise implementing crew pairing in 

addition to using a reserve crew in order to reduce flight delays. If there is not 

enough flight crew, there is a chance that flights will be hampered, delayed, or 
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canceled. Most frequently, this happens because the crew was left behind on the 

earlier flight that was delayed. The authors used neural networks that had been 

trained using many historical arrival and departure records to overcome the task 

challenge. Their research suggests that one or more reserve crews might be 

required.   

The company can plan regular flight schedules and drastically cut costs if 

it clearly understands the need for these crews and how many there will be. 

Nonetheless, the results of our investigation reveal that hold periods that are 

caused by people and the luggage they bring are not a typical occurrence at 

airports in Europe. In papers published by Huang et al. (2021), strategies for 

overcoming potential challenges in this field of research are discussed. For the 

handling of baggage, they provide optimization models. Similar to this, although 

from a somewhat different perspective, Hsu et al. (2003) paper. Proposes 

several strategies to reduce holdups. For instance, it has been suggested that 

the number of service counters for checking in passengers should be increased. 

The results of this study's analysis reveal that late passengers are fine in 

European airports, despite the fact that Skorupski and Wierzbinska's (2015) 

article discusses the challenges associated with waiting for late passengers.   

According to Forbes, Lederman, and Tombe, it may be wise for airlines to 

provide information regarding flights that have been delayed for more than 15 

minutes (Chen et al., 2012). releasing this information to the public would be in 

the best interests of all airlines because it would benefit both passengers and 
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airlines in the long run. These findings suggest that to increase their 

competitiveness, airlines need to improve their internal business processes.   

According to Schmidt (2017), the observed airline attempts to reduce its 

operational costs. It is impossible to apply the research's findings to other regions 

because they are based solely on data from a single airline operating in the 

European region, such as the Americas or Africa. Nonetheless, it is possible to 

generalize the results to the European region, which covers the problem of flight 

delays comprehensively, considering the requirement that customers be 

compensated for delayed flights.   

The literature review identified several strategies for reducing flight delays, 

including improving weather forecasting, enhancing air traffic control systems, 

implementing better scheduling practices, and improving aircraft maintenance. 

For example, airlines can improve their scheduling practices by increasing 

turnaround times and reducing overscheduling. Airports can also improve their 

capacity by implementing new technologies and investing in infrastructure. 

Finally, airlines can improve their aircraft maintenance practices by implementing 

proactive maintenance programs and investing in new technology. 
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CHAPTER FIVE 

DISCUSSION, CONCLUSION AND AREAS OF FURTHER STUDY 

 

Discussion 

What are the Causes and Consequences of Flight Delays in the Aviation 

Industry? 

          Since it enables global transportation of people, products, and services, 

the aviation industry is vital to the global economy. Nevertheless, one of the 

biggest problems the industry still has to deal with is flight delays. Finding out the 

variables that cause flight delays, as well as how these factors affect various 

stakeholders, is the goal of the research question "What are the causes and 

consequences of flight delays in the aviation industry?"  

  Many different studies have looked into the factors that contribute to 

aircraft delays. For instance, Morrison and Winston (2007) discovered that air 

traffic management, airport operations, and atmosphere-related problems were 

the most frequent causes of aircraft delays. A similar result was reached by 

Belobaba et al. (2009) in another investigation. They discovered that weather, 

airport traffic, and airline schedules were the most frequent causes of airplane 

delays. Additionally, Zhang et al. (2016) discovered the interdependencies 

between factors, including air traffic control, airport capacity, and meteorological 

conditions, that cause aircraft delays.  
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  Flight delays have significant adverse effects on a number of parties, 

including airlines, passengers, and the economy as a whole. According to 

Ozguven and Ozekici (2019), flight delays cause airlines to be less profitable 

since they increase operational costs and decrease passenger demand. 

Travelers may experience annoying delays, missed connections, and even 

financial losses as a result of the loss of business opportunities or the 

cancellation of events, according to Mayer et al. (2012). Hendrickson and Guo 

(2015) claim that there are more negative effects on the economy associated 

with airplane delays, such as a decline in tourism income and a fall in productivity 

as a result of missed business meetings. 

 

What are the Costs Associated with Flight Delays for Airlines, Airports, and 

Passengers? 

Numerous studies, airlines, and passengers have shown an interest in the effects 

of aircraft delays on the aviation industry. Investigating the financial effects of 

flight delays on various aviation industry stakeholders is the goal of the study 

question, "What are the costs associated with flight delays for airlines, airports, 

and passengers?"  

  Flight delays negatively impact airlines since they result in higher 

operating costs and decreased profitability. According to Ozguven and Ozekici 

(2019), delays result in rising airline costs because of fuel, upkeep of the aircraft, 

and labor costs. Morrison and Winston (2007) claim that aircraft delays increase 
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airline expenses since they have to hire more staff and invest in new machinery 

to deal with the backlog of passengers. Additionally, airlines are subject to 

monetary fines and the costs of compensating customers whose flights are either 

canceled or delayed.  

  Flight delays increase the operating expenses for airports. Belobaba et 

al. (2009) found that airport congestion caused by delayed aircraft reduces the 

runway's capacity and raises the airport's cost. According to Hendrickson and 

Guo (2015), airport delays resulted in increased security and personnel costs, as 

well as a decline in revenue from airline fees and passenger spending.  

  Delays in flights can result in high additional costs for passengers. (2012) 

Mayer et al. A multitude of financial consequences resulting from airline delays 

for passengers, including missed connections, fees for flight rescheduling, and 

increased lodging costs. Additionally, delays caused by aircraft cost travelers and 

the economy as a whole in terms of lost productivity, postponed business 

meetings, and lost revenue. 

 

What are the Strategies for Reducing Flight Delays in the Aviation Industry? 

The persistent issue of flight delays in the aviation industry has inspired 

researchers to look into a number of delay-prevention strategies. Determining 

viable methods that could be used to reduce flight delays is the goal of the 

research question, "What are the strategies for reducing flight delays in the 

aviation industry?"  
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One method for reducing flight delays is to invest in airport infrastructure. 

Belobaba et al. (2009) found that the implementation of cutting-edge technology 

like automated dependent surveillance-broadcast (ADS-B) and airport surface 

management systems can help to reduce runway congestion and aircraft delays. 

Additionally, expanding existing terminals and building new infrastructure, such 

as additional runways and taxiways, at airports can help improve airport 

operations' efficiency.  

  An alternate strategy is to schedule and plan more effectively. According 

to Morrison and Winston (2007), airlines can reduce aircraft delays by managing 

flight schedules better and being better equipped to deal with unforeseen 

circumstances like weather delays. Furthermore, they have the flexibility to alter 

flight plans to avoid peak airport traffic and make greater use of the available 

airspace (Hendrickson & Guo, 2015). In addition, airlines may better 

communicate with their customers by giving quick and accurate updates on flight 

delays and other options for getting around, including changing flights. This 

would enable the airlines to provide more outstanding customer service.  

  Collaboration amongst the many participants in the aviation sector is 

another effective way to reduce flight delays. The optimization of airport capacity 

and the decrease in wait times, according to Ozguven and Ozekici (2019), can 

be facilitated by better cooperation between airlines, airports, and air traffic 

control (ATC). Additionally, cooperation can facilitate information sharing among 

stakeholders, facilitating the ability to make faster and more accurate decisions. 
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Conclusion 

 

What are the Causes and Consequences of Flight Delays in the Aviation 

Industry? 

It is crucial to understand the factors that lead to flight delays and the 

effects that these delays have on various stakeholders in order to fully 

understand the study topic, "What are the causes and consequences of flight 

delays in the aviation industry?" According to researchers, the management of 

airports and air traffic control systems, as well as the weather, have all been 

determined to contribute to aircraft delays. There are several effects of flight 

delays, such as decreased revenue for airlines, inconvenience for passengers, 

and overall negative effects on the economy. 

 

What are the Costs Associated with Flight Delays for Airlines, Airports, and 

Passengers? 

From a financial perspective, flight delays have a significant impact on 

airlines, terminals, and travelers. Both airlines and passengers run the danger of 

suffering financial setbacks and decreased productivity, although passengers are 

more likely to do so. In order to create solutions that would lessen the effects of 

these expenditures on the numerous stakeholders in the aviation industry, it is 

imperative to have a thorough grasp of the costs associated with flight delays. 
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What are the Strategies for Reducing Flight Delays in the Aviation Industry? 

The aviation industry needs to adopt a multi-pronged strategy that 

includes improvements in airport infrastructure, improved scheduling and 

planning, and collaborative efforts from all relevant stakeholders to reduce the 

time that aircraft are delayed while in flight. By putting these procedures in place, 

airport operations might become more productive overall, and costs related to 

aircraft delays could be reduced. 

 

Recommendation 

What are the Causes and Consequences of Flight Delays in the Aviation 

Industry? 

Based on the literature review and data analysis, the following 

recommendations can be made for addressing the causes and consequences of 

flight delays in the aviation industry:  

• Improve Air Traffic Management (ATM): Advanced technologies such as 

ADS-B and CDM can significantly reduce air traffic delays. Investment in 

advanced ATM systems can reduce congestion and improve the efficiency of air 

traffic flow.  

• Improve Airport Infrastructure and Operations: Investment in airport 

infrastructure, including runway expansions and new technology, can help to 
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increase airport capacity and reduce delays. Improving ground operations and 

increasing collaboration between airlines and airport authorities can reduce 

turnaround times and improve on-time performance.  

• Airlines can implement proactive maintenance programs to reduce 

aircraft maintenance issues that can lead to flight delays. Efficient scheduling 

practices and contingency plans can manage disruptions and reduce the impact 

of delays on passengers. 

 

What are the Costs Associated with Flight Delays for Airlines, Airports, and 

Passengers? 

Based on the literature review and data analysis, the following two 

significant recommendations can be made for addressing the costs associated 

with flight delays for airlines, airports, and passengers:  

• Improve Communication and Customer Service: One of the major costs 

associated with flight delays is the negative impact on customer satisfaction and 

loyalty. Improving communication with passengers and providing timely and 

accurate information about delays can help to mitigate the negative impact of 

delays. Airlines can also provide compensation or amenities to passengers 

affected by delays, such as hotel accommodations or meal vouchers, which can 

help to improve customer satisfaction and loyalty.  

• Invest in Technology and Infrastructure: Another significant cost 

associated with flight delays is the direct economic impact on airlines and 
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airports. Investment in advanced technologies such as ATM systems, predictive 

analytics, and AI can help to improve the efficiency of the aviation system, 

reduce delays, and minimize the economic impact on airlines and airports. 

Additionally, investment in airport infrastructure, such as runway expansions and 

new technology, can increase airport capacity and reduce delays. 

 

What are the Strategies for Reducing Flight Delays in the Aviation Industry? 

Based on the literature review and data analysis, the following three 

significant recommendations can be made for reducing flight delays in the 

aviation industry:  

• Improving Air Traffic Management (ATM) and Collaborative Decision-

Making (CDM): One of the most effective ways to reduce flight delays is to 

improve air traffic management and collaborative decision-making among 

stakeholders. Investing in advanced ATM technologies such as ADS-B and CDM 

can significantly reduce air traffic delays by improving the efficiency of air traffic 

flow. Collaboration between airlines, airports, and air traffic controllers can 

reduce delays by improving planning, coordination, and information sharing.  

• Implementing Proactive Maintenance Programs and Efficient Scheduling 

Practices: Another effective strategy for reducing flight delays is implementing 

proactive maintenance programs to address aircraft maintenance issues that can 

cause delays. Efficient scheduling practices and contingency plans can also help 

to manage disruptions and reduce the impact of delays on passengers. This 
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includes implementing a flexible schedule that allows for adjustments in case of 

delays and having contingency plans to address issues such as severe weather.  

• Improving Weather Forecasting and Implementing Contingency Plans: 

Weather is a significant cause of flight delays and cancellations. Improving 

weather forecasting accuracy and implementing contingency plans to address 

severe weather conditions can help to reduce flight cancellations and delays. 

This includes having backup plans for re-routing flights or using alternate airports 

in case of severe weather conditions. 

 

Areas for Further Research 

More investigation is required to assess the viability and effectiveness of 

these strategies in many contexts and regions of the world. Additionally, there is 

a need for more comprehensive and accurate data regarding the expenses, 

potential effects on the economy, and potential advantages of reducing flight 

delays. Policymakers and industry stakeholders could then prioritize spending on 

reducing flight delays and make decisions based on correct information. This 

study emphasizes the importance of addressing the issue of flight delays in the 

aviation industry and the potential benefits of developing and implementing 

efficient mitigation techniques. The report also emphasizes the potential benefits 

of creating and implementing efficient techniques to reduce aircraft delays. 
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