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Abstract: Ground handling plays a crucial role in ensuring efficient aircraft operations, 

particularly in minimizing turnaround time (TAT). This study aims to analyze the role of 

ground handling management in improving operational efficiency in air transportation. The 

method used in this research is a qualitative approach through literature review and analysis of 

secondary data from aviation reports and previous studies. The results indicate that effective 

coordination, workforce competency, and the use of technology significantly influence 

turnaround efficiency. Delays in ground handling activities such as baggage handling, 

refueling, and passenger boarding can directly impact flight schedules. Therefore, integrated 

management and operational optimization are essential to enhance service quality and airline 

performance. 
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INTRODUCTION 

Air transportation is one of the most critical sectors in global mobility, requiring high 

levels of efficiency and punctuality. One of the key indicators of operational performance in 

aviation is turnaround time (TAT), which refers to the time required for an aircraft to complete 

all ground operations between arrival and departure. Efficient turnaround time is essential for 

airlines to maintain schedules, reduce operational costs, and improve customer satisfaction. 

Ground handling services include a wide range of activities such as passenger services, 

baggage handling, aircraft cleaning, catering, fueling, and technical inspections. These 

activities must be well-coordinated to ensure that aircraft departures are not delayed. Poor 

ground handling management can lead to operational inefficiencies, increased costs, and 

reduced airline competitiveness. In many airports, increasing air traffic has created challenges 

in managing ground operations effectively. Congestion, limited infrastructure, and human 

resource constraints often contribute to delays. Therefore, improving ground handling 

management is essential to enhance turnaround efficiency and overall airport performance. 

This study focuses on analyzing how ground handling management contributes to improving 

turnaround time efficiency in air transportation.(Marete & Johnson, 2023) 
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In recent years, the aviation industry has experienced significant growth in passenger 

traffic, particularly in developing countries such as Indonesia. This rapid increase has 

intensified pressure on airport operations, especially in ground handling services. Many 

airports are now facing challenges such as congestion, limited apron capacity, and inefficient 

coordination among service providers. As a result, delays in aircraft turnaround time have 

become more frequent, affecting airline schedules and reducing operational reliability. This 

phenomenon indicates that despite advancements in aviation infrastructure, operational 

inefficiencies at the ground handling level remain a critical issue. From a practical perspective, 

many airlines still struggle to maintain optimal turnaround performance due to fragmented 

ground handling processes. Different service providers often operate independently without 

fully integrated systems, leading to miscommunication and delays. In addition, variability in 

workforce skills and lack of standardized procedures across airports further exacerbate 

inefficiencies. These issues highlight that operational performance is not solely dependent on 

infrastructure but also on the effectiveness of management practices and coordination 

mechanisms. (Pitters, 2021) (Ali Mohamed et al., 2018) (Korba et al., 2023) 

However, there is a research gap in understanding how ground handling management 

specifically contributes to turnaround time efficiency in a holistic and integrated manner. 

Previous studies have largely focused on technical aspects or isolated operational components, 

such as baggage handling or refueling processes, without examining the overall management 

system that connects these activities. Moreover, limited research has explored the role of 

digitalization and real-time coordination in improving ground handling performance, 

particularly in the context of developing countries. Currently, the aviation industry is 

undergoing a transformation with the adoption of smart airport concepts and digital 

technologies. Airports are increasingly implementing integrated systems, automation, and data-

driven decision-making tools to enhance operational efficiency. Despite these advancements, 

many airports still face challenges in fully implementing these technologies due to budget 

constraints, lack of skilled personnel, and organizational resistance to change. Therefore, 

understanding the role of ground handling management in this evolving environment is 

essential to bridge the gap between existing operational practices and the desired level of 

efficiency.(Serrano & Kazda, 2020) (Schmidt et al., 2016)(Lordan et al., 2016) 

 
Table 1. Average Aircraft Turnaround Time and Delay Factors at Selected Airports 

Airport Category Average Turnaround Time 

(minutes) 
Main Delay Factor 

Delay Contribution 

(%) 

Major International 

Airport 
60 – 90 Baggage Handling 30% 

 
 Refueling Delay 20%  
 Passenger Boarding 25%  
 Ground Coordination 25% 

Medium Airport 45 – 70 Limited Equipment 35%  

 Workforce Constraints 30% 
 

 Poor Coordination 35% 

Regional Airport 
30 – 50 Infrastructure Limitation 40% 

 
 Manual Processes 30%  

 Lack of SOP 

Implementation 
30% 

Source: Adapted from aviation operational reports and previous studies 

 

The data in Table 2 shows that turnaround time varies significantly depending on airport 

category and operational complexity. Major international airports tend to have longer 

turnaround times due to higher traffic volume and more complex operations, while regional 
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airports have shorter turnaround times but face limitations in infrastructure and standardized 

procedures. (Patriarca et al., 2016) 

The table also highlights that baggage handling, passenger boarding, and coordination 

issues are dominant delay factors across different airport categories. This indicates that 

inefficiencies in ground handling processes remain a consistent challenge regardless of airport 

size. Furthermore, medium and regional airports are more affected by resource limitations, 

such as inadequate equipment and workforce shortages, which directly impact operational 

performance. (Indriyati et al., 2017) 

These findings reinforce the importance of improving ground handling management 

through better coordination, investment in equipment, and the implementation of standardized 

procedures. Additionally, the integration of digital technologies can help minimize delays by 

enabling real-time monitoring and communication among stakeholders.(Indriyati et al., 2023) 

 

METHOD 

This research uses a qualitative approach with a literature review method. Data were 

collected from scientific journals, aviation industry reports, and official publications related to 

ground handling and airport operations. The analysis focuses on identifying key factors 

influencing turnaround time efficiency, including operational processes, human resources, and 

technological support. The research was conducted by reviewing relevant studies published 

within the last ten years to ensure up-to-date insights. Data analysis was carried out using a 

descriptive approach to explain the relationship between ground handling management and 

turnaround time efficiency.(Gunawan, 2016) 

 
Table 2. Research Data Sources and Analysis Framework 

Data Source Type of Data Purpose of Analysis Method Used 

Scientific Journals Secondary 

Data 

Identify theoretical frameworks and previous 

findings 

Literature Review 

Aviation Industry 

Reports 

Secondary 

Data 

Analyze operational performance and 

turnaround benchmarks 

Comparative 

Analysis 

Government 

Publications 

Secondary 

Data 

Understand policies and regulatory 

frameworks 

Content Analysis 

Airport Operational 

Data 

Secondary 

Data 

Examine real-world turnaround time factors Descriptive 

Analysis 

Source: Research framework 
 

Table 3 illustrates the main data sources and analytical framework used in this study. 

Scientific journals provide theoretical foundations and empirical findings related to ground 

handling and turnaround efficiency. Aviation industry reports contribute operational insights 

and benchmark data, while government publications help explain regulatory and policy 

contexts influencing airport operations. The use of multiple data sources ensures the validity 

and reliability of the findings through data triangulation. By comparing and synthesizing 

information from different references, this study aims to develop a comprehensive 

understanding of how ground handling management affects turnaround time efficiency. 

Furthermore, the descriptive analysis approach allows the researcher to systematically interpret 

patterns, relationships, and key factors identified from the literature. This method is particularly 

suitable for exploring complex operational systems such as ground handling, where multiple 

variables interact dynamically. 
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RESULTS AND DISCUSSION 

Results 

To better understand the relationship between ground handling management and aircraft 

turnaround time efficiency, this study develops a conceptual framework that integrates key 

operational factors influencing airport performance. Ground handling management is 

positioned as the primary variable that determines the effectiveness of ground operations. It is 

reflected through several critical components, namely operational coordination, human 

resource competency, technology utilization, infrastructure and equipment availability, and the 

implementation of standard operating procedures (SOPs). These components are considered 

essential because ground handling activities involve complex and interdependent processes that 

require precise coordination and timely execution. Any inefficiency in one component can 

disrupt the entire operational flow. Therefore, the effectiveness of these factors directly 

influences process efficiency, which represents the ability of ground operations to be carried 

out smoothly, quickly, and accurately. 

Furthermore, process efficiency plays a significant role in determining turnaround time 

(TAT) efficiency. Turnaround time is a key performance indicator in the aviation industry, as 

it reflects how quickly an aircraft can be prepared for its next flight. Efficient turnaround time 

not only minimizes delays but also optimizes aircraft utilization and operational scheduling. 

Improved turnaround time efficiency subsequently leads to enhanced operational performance, 

including better on-time performance, reduced operational costs, and increased productivity. 

In the long term, these improvements contribute to higher airline competitiveness and greater 

customer satisfaction, as passengers benefit from reliable and punctual services. 

Thus, the framework emphasizes a sequential and integrated relationship, where effective 

ground handling management drives process efficiency, which in turn improves turnaround 

time efficiency, operational performance, and ultimately, airline competitiveness and customer 

satisfaction. This conceptual structure provides the basis for analysing the role of ground 

handling management in improving overall aviation service performance. 

Effective ground handling management plays a significant role in improving turnaround 

time efficiency. The results of this study highlight several key factors influencing performance: 

1. Operational Coordination 

Coordination among ground handling teams, air traffic control, and airline operators is 

essential. Poor communication can lead to delays in sequential processes such as unloading 

baggage or refueling. 

2. Human Resource Competency 

Skilled and well-trained personnel can perform tasks more efficiently and reduce errors. 

Continuous training programs are necessary to maintain high service standards. 

3. Use of Technology 

The implementation of digital systems and automation, such as real-time monitoring and 

integrated airport management systems, can significantly improve efficiency and reduce 

delays. 

4. Infrastructure and Equipment Availability 

Adequate equipment such as ground support vehicles and loading systems is crucial for 

smooth operations. Limited resources can create bottlenecks and extend turnaround time. 

5. Standard Operating Procedures (SOPs) 

Clear and standardized procedures help ensure that all ground handling activities are 

performed consistently and efficiently. 

 
Table 3. Key Factors Affecting Turnaround Time Efficiency 

Factor Description Impact on TAT 

Coordination Communication between teams Reduces delays 
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Human Resources Skills and training Improves speed and accuracy 

Technology Use of digital systems Enhances monitoring 

Equipment Availability of tools Prevents bottlenecks 

SOP Standard procedures Ensures consistency 

Source: Research data 

 

The discussion shows that delays in any ground handling component can significantly 

affect overall turnaround time. For instance, delays in baggage handling or refueling can 

cascade into late departures. Therefore, integrated management systems and continuous 

performance evaluation are necessary to optimize operations. 

 

Literature Review Results 

Previous studies have highlighted that ground handling management plays a crucial role 

in determining airport operational efficiency, particularly in relation to aircraft turnaround time 

(TAT). According to various aviation studies, turnaround time is considered a key performance 

indicator that reflects the effectiveness of airport and airline operations. Efficient turnaround 

processes enable airlines to maximize aircraft utilization and reduce operational costs. Several 

researchers emphasize that operational coordination is one of the most critical factors 

influencing turnaround efficiency. Poor coordination between ground handling units, airlines, 

and air traffic control often leads to delays in sequential processes such as boarding, refueling, 

and baggage handling. Studies indicate that integrated communication systems significantly 

improve coordination and reduce delays. 

In addition, human resource competency has been widely discussed as a determinant of 

operational performance. Skilled personnel are able to perform tasks more efficiently and 

handle unexpected situations effectively. Training and experience are found to have a direct 

impact on reducing operational errors and improving service speed. The role of technology 

utilization is also increasingly important in modern airport operations. The adoption of digital 

systems, such as Airport Collaborative Decision Making (A-CDM) and real-time monitoring 

tools, has been proven to enhance operational transparency and coordination. Literature 

suggests that technology integration can significantly reduce turnaround time variability and 

improve predictability. 

Furthermore, infrastructure and equipment availability are identified as essential 

supporting factors. Limited ground support equipment or inadequate airport infrastructure 

often results in operational bottlenecks. Research shows that airports with sufficient and 

modern equipment tend to have more efficient turnaround processes compared to those with 

limited resources. Another important aspect highlighted in the literature is the implementation 

of standard operating procedures (SOPs). SOPs ensure consistency and standardization in 

ground handling operations. Studies reveal that strict adherence to SOPs reduces variability in 

processes and minimizes the risk of delays.  

Overall, the literature consistently indicates that turnaround time efficiency is influenced 

by a combination of operational, technological, and human factors. These factors are 

interconnected and must be managed in an integrated manner to achieve optimal performance. 

The findings also suggest that improving ground handling management requires a holistic 

approach that incorporates coordination, technology, human resources, and standardized 

procedures. 

 
Table 4. Summary of Previous Studies on Ground Handling  

and Turnaround Time Efficiency 

Author(s) Focus of Study Key Findings Relevance to This Study 

Ashford et al. 

(2011) 

Airport operations 

management 

Efficient ground operations 

improve airport performance 

Supports role of operational 

management 
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Graham (2018) Airport management 

systems 

Coordination and infrastructure 

are key to efficiency 

Highlights importance of 

integrated systems 

ICAO (2022) Airport service 

operations 

Standard procedures reduce 

operational variability 

Supports SOP 

implementation 

IATA (2023) Ground handling 

operations 

Ground handling directly affects 

turnaround time 

Confirms importance of 

TAT efficiency 

Wu (2019) Airline delay 

management 

Delays are caused by 

interconnected operational 

failures 

Supports need for 

coordination 

Kazda & Caves 

(2015) 

Airport design and 

operation 

Infrastructure influences 

operational flow 

Emphasizes equipment 

availability 

Previous 

empirical studies 

Human resource 

performance 

Skilled workers improve 

efficiency and reduce errors 

Supports HR competency 

factor 

Recent aviation 

studies 

Digital airport 

systems 

Technology improves 

coordination and monitoring 

Supports technology 

utilization 

Source: Research data 

 

Table 4 summarizes key findings from previous studies related to ground handling 

management and turnaround time efficiency. The literature consistently indicates that 

operational coordination, human resource competency, technology utilization, infrastructure 

availability, and SOP implementation are critical factors influencing airport performance. The 

table also shows that most studies emphasize the interconnected nature of these factors. For 

instance, while infrastructure and technology provide operational support, their effectiveness 

depends on proper coordination and skilled personnel. Similarly, SOP implementation ensures 

consistency, but its success relies on compliance and organizational discipline. These findings 

reinforce the conceptual framework proposed in this study, where ground handling 

management is viewed as an integrated system that influences process efficiency and 

turnaround time performance. The consistency of results across multiple studies strengthens 

the validity of the proposed relationships between variables. 

 

Discussion  

The results demonstrate that inefficiencies in ground handling operations remain a 

significant challenge in improving turnaround time performance. Delays in one component, 

such as baggage handling or refueling, can trigger a chain reaction that affects the entire 

operational process and leads to flight delays. This confirms that turnaround time is highly 

dependent on the synchronization of multiple activities. From a managerial perspective, the 

findings highlight the importance of integrated ground handling management. Effective 

coordination among stakeholders, supported by digital systems, can reduce miscommunication 

and improve workflow efficiency. This aligns with current trends in the aviation industry, 

where airports are increasingly adopting smart technologies to enhance operational 

performance. Furthermore, human resource competency plays a crucial role in ensuring service 

quality and operational speed. Continuous training and skill development programs are 

necessary to maintain high performance standards, especially in high-traffic airports where 

operational complexity is greater. 

The availability of infrastructure and equipment also remains a critical issue, particularly 

in developing countries where resource limitations are common. Investment in modern 

equipment and technology is essential to support efficient ground handling operations. Overall, 

the study emphasizes that improving turnaround time efficiency requires a holistic approach 

that integrates management practices, technology adoption, and human resource development. 

Without such integration, efforts to improve operational performance may not yield optimal 

results. To provide a systematic understanding of the relationship between ground handling 

management and turnaround time efficiency, this study develops a conceptual framework that 
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integrates key operational variables. Ground handling management is considered a critical 

factor in airport operations, as it involves multiple interrelated activities that must be executed 

efficiently and in coordination. The framework identifies several key components of ground 

handling management, including operational coordination, human resource competency, 

technology utilization, infrastructure and equipment availability, and standard operating 

procedures (SOPs). These components are essential in ensuring that ground handling activities 

run smoothly and effectively. The interaction among these factors is expected to influence 

process efficiency, which reflects how well operational activities are carried out in terms of 

speed, accuracy, and coordination. Efficient processes are crucial in minimizing operational 

delays and ensuring seamless aircraft handling on the ground. 

 

 

 
Figure 1. Framework Research 

 

As illustrated in Figure 1, ground handling management serves as the main independent 

variable that influences process efficiency through its key components. Each component—

operational coordination, human resource competency, technology utilization, infrastructure 

and equipment, and SOP implementation—contributes to improving the effectiveness of 

ground operations. These factors collectively enhance process efficiency, which acts as a 

mediating variable in the framework. Improved process efficiency leads to better turnaround 

time (TAT) efficiency, which is a key performance indicator in aviation operations. Faster and 

more efficient turnaround times enable airlines to optimize flight schedules and reduce delays. 

Furthermore, improved turnaround time efficiency contributes to enhanced operational 

performance, including higher on-time performance and increased operational productivity. 

Ultimately, these improvements lead to greater airline competitiveness and higher levels of 

customer satisfaction. The framework demonstrates a sequential and integrated relationship, 

where effective ground handling management drives operational efficiency, which in turn 

improves overall performance and service quality in the aviation industry. 

 

CONCLUSION 

Ground handling management plays a vital role in improving aircraft turnaround time 

efficiency. Effective coordination, skilled human resources, advanced technology, and 

adequate infrastructure are key factors that contribute to efficient operations. Improving these 

aspects can reduce delays, enhance airline performance, and increase customer satisfaction. 
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Furthermore, this study confirms that turnaround time efficiency is not influenced by a single 

factor but rather by the integration of multiple operational components within ground handling 

management. Process efficiency serves as a crucial mediating variable that links operational 

factors to overall performance outcomes. Therefore, a holistic and integrated management 

approach is necessary to ensure optimal operational performance in airport environments. In 

addition, the findings highlight the importance of adopting digital technologies and 

strengthening human resource capabilities to support real-time coordination and decision-

making. Continuous improvement in training programs, infrastructure development, and 

adherence to standard operating procedures is essential to maintain consistency and efficiency 

in ground handling operations. This study recommends that airport operators and airlines 

implement integrated management strategies, supported by technology and performance 

evaluation systems, to enhance operational effectiveness. Future research is suggested to 

explore quantitative approaches, such as Structural Equation Modelling (SEM), to further 

validate the relationships between variables in this study. 
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