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Abstract: The air cargo industry plays a critical role in the global supply chain by ensuring the rapid and secure
movement of goods across continents. This report explores the operational framework and management strategies
employed in air cargo terminals, focusing on the seamless coordination between logistics, warechousing, security, and
regulatory compliance. Air cargo terminals act as vital nodes where freight is received, sorted, stored, and dispatched
efficiently, requiring robust infrastructure and advanced technologies such as automated handling systems, real-time
tracking, and integrated inventory control. Effective management of these terminals involves meticulous planning,
adherence to international standards, collaboration with customs authorities, and optimization of turnaround times to
enhance throughput and customer satisfaction. This profile also addresses key challenges including capacity constraints,
security threats, and the impact of global disruptions like pandemics. By examining current practices and innovations,
the study aims to provide insights into improving the efficiency, reliability, and sustainability of air cargo terminal
operations. Air cargo terminals serve as essential hubs in the global logistics ecosystem, facilitating the swift movement
of high-value and time-sensitive goods across international and domestic routes. This industry profile delves into the
structure, function, and operational intricacies of air cargo terminal management. It highlights how air cargo terminals
are designed to support the flow of imports, exports, transshipments, and domestic freight, requiring a harmonious
integration of infrastructure, manpower, technology, and regulatory frameworks.

The operations within a cargo terminal encompass a wide array of activities, including cargo acceptance, security
screening, documentation processing, storage, customs clearance, and ULD (Unit Load Device) build-up and breakdown.
Effective management of these processes ensures minimal dwell time, reduced operational costs, and enhanced cargo
throughput. In today’s competitive environment, the adoption of automation, digital documentation (¢AWB), RFID
tagging, and warehouse management systems (WMS) has transformed traditional cargo handling into a tech-driven, data-
informed process.

This study further examines the role of key stakeholders such as airlines, freight forwarders, ground handling agents, and
customs authorities in achieving seamless coordination. The importance of adhering to international safety and security
standards (such as IATA, ICAO, and WCO) is emphasized, particularly in light of increasing threats, compliance
requirements, and the need for resilience in the face of disruptions like pandemics or geopolitical crises.

Furthermore, the report discusses strategic aspects such as terminal layout planning, resource allocation, sustainability
initiatives (like green logistics), and performance KPIs that drive operational excellence. By analysing real-world
challenges—such as congestion, fluctuating cargo volumes, and labour shortages—the study proposes a roadmap for
modernizing air cargo terminal operations to meet future demands.

L. INTRODUCTION

Air cargo logistics refers to the planning, management, and execution of the transportation of goods and cargo by air. It
is a vital component of the global supply chain and trade network, providing a fast, reliable, and secure method of shipping
time-sensitive or high-value goods across international boundaries. As global trade expands and customer expectations
evolve, air cargo logistics has become increasingly significant in ensuring that goods move efficiently from manufacturers
to markets.
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The Importance of Air Cargo

Air cargo plays a crucial role in supporting the global economy by enabling the rapid transport of goods. Although it
accounts for a small percentage of total cargo volume by weight—Iess than 1%—it represents approximately 35% of
global trade by value. This reflects the high-value, time-critical nature of many goods transported by air, such as
pharmaceuticals, electronics, automotive components, and perishable items like fresh flowers and seafood.

Industries that rely on just-in-time (JIT) manufacturing and distribution models often depend heavily on-air cargo services
to maintain their production schedules and meet customer demands. Furthermore, in emergency situations—such as
during natural disasters or pandemics—air cargo provides an essential lifeline for delivering medical supplies, vaccines,
and humanitarian aid quickly and efficiently.

Statement of the Problem

Despite the rapid growth of global air cargo traffic and the increasing demand for faster, more reliable logistics, air cargo
terminals often face significant operational inefficiencies that hinder performance. These include delays in cargo
processing, inadequate infrastructure, poor coordination among stakeholders, and limited adoption of modern
technologies. Additionally, the complexities of regulatory compliance, customs clearance, and security screening can
create bottlenecks, leading to increased dwell times, reduced cargo throughput, and customer dissatisfaction.

Many terminals struggle to balance rising cargo volumes with space constraints, aging facilities, and workforce
limitations, especially during peak periods or unforeseen disruptions. The lack of real-time data visibility and automation
further compounds the challenge, resulting in manual errors, poor inventory tracking, and suboptimal resource utilization.

This study aims to address these challenges by analyzing the key operational and management issues affecting air cargo
terminals and identifying strategic solutions to enhance their efficiency, safety, and responsiveness in a rapidly evolving
global supply chain environment.

PRIMARY OBJECTIVES

. To gain comprehensive knowledge of how air cargo terminals operate, including key processes like cargo
acceptance, storage, security screening, build-up, and dispatch.

SECONDARY OBJECTIVES

. To study the procedures for handling various types of cargo such as general cargo, dangerous goods, perishables,
live animals, and valuable items.

. To familiarize with global air cargo regulations and standards issued by IATA, ICAO, and national authorities,
ensuring safety, security, and legal compliance.

. To learn techniques for improving terminal throughput, minimizing dwell times, and optimizing cargo flow
through resource planning and technology integration.

. To identify and apply best practices in cargo screening, risk assessment, and terminal access control to prevent
security breaches and ensure safe operations.

. To understand the role of digital tools like cargo management systems, automation, RFID, and artificial

intelligence in modern air cargo operations.

IR REVIEW OF LITERATURE
Bo Feng, Yanzhi Li,

Zuo-Jun Max Shen Transportation Research Part C: Emerging Technologies 56, 263-280, 2015 This study reviews the
literature on air cargo operations and compares theoretical studies with the practical problems of airlines, freight
forwarders, and terminal service providers. In particular, we review studies in which mathematical models were used to
identify the essential characteristics of air cargo operations, such as the intrinsic differences from passenger operations,
and to explore the service processes in air cargo operations. The typical models used in previous studies are summarized.
We then highlight the insightful findings from an industrial interview and present the gaps between previous research
and practical realities. We finally discuss the new research opportunities of air cargo operations according to the gaps.

Tipavinee Suwanwong Rodbundith, Apichat Sopadang

11th Annual International Conference on Industrial Engineering and Operations Management, 6687-6696, 2021 COVID-
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19 affecting to aviation industry in many aspects, not only in passenger side, but also in air cargo. This crisis impacts a
lot on air cargo capacity due to the change in actual flight movements. The operation process needs to be change according
to the new law and regulation and to comply with WHO. The problem raised when volume of air cargo is unstable which
affect to management planning. This paper analyzed (1) how pandemic disease impact shipping and cargo operations and
(2) Significant factors affecting to air cargo terminal process due to COVID-19. Evaluating the factors that has a
significant impact to air cargo terminal operation performance is main contribution for this paper. Using MCDM
technique, Best-Worst Methods, to identify and rank the factors. As a result, Manpower and Handling process are the top
factors affected from pandemic disease. To answer the research questions, this paper revealed two contributions; First the
industry would understand the current situation and the factors that need to be solve first. Second, this paper also provides
the policy and practice for practitioner in order to utilize air cargo capacity.

Rifqi Raza Bunahri, Dhian Supardam, Hadi Prayitno,

Cris Kuntadi Dinasti International Journal of Management Science (DIJMS) 4 (5), 2023 Previous research or relevant
research is very important in a research or scientific article. Previous research or relevant research serves to strengthen
the theory and phenomena of the relationship or influence between variables. This article reviews three issues, namely:
revenue management, terminal operations, and aircraft loading which affect the performance of air cargo. The results of
this literature review article are: There are revenue management problems that can affect air cargo performance; There
are problems with terminal operations that can affect the performance of air cargo; and There are problems with aircraft
loading which can affect the performance of air cargo.

Chulung Lee, Huei Chuen Huang, Bin Liu,

Zhiyong Xu Computers & industrial engineering 51 (1), 102-110, 2006 This paper presents the development and the
application of simulation models for air cargo terminal operations. As air cargo volume is fast increasing in recent years,
air cargo terminals which handle cargos for carriers face challenges to streamline their operations. Air cargo terminals
employ diverse storage media and are also equipped with various material handling equipments. Due to the complex and
stochastic nature of terminal operations, which makes formulation of analytical model difficult, in this study, simulation
models are developed to analyze the air cargo terminal operations. We first employ timed CPN (Colour Petri nets) to
model the terminal operations, and then the corresponding simulation model will be developed. In order to validate this
simulation model, we run the model based on actual cargo retrieval schedules obtained from an air cargo terminal. The
results show that this model provides a good estimate of the terminal performance. The model is then employed to analyze
the performance of the airline assignment policy for the objective of minimizing the cargo processing times, and the
results show that the proposed policy significantly improves the operational performance of air cargo terminals. Second,
the simulation model is employed to analyze the performance of an AS/RS (Automated Storage and Retrieval System),
and the performance of the proposed storage policy is compared with that of the current policy. The simulation experiment
also validates the optimal parameter value from the analytic model. The developed models simulate air cargo terminal
operations effectively and efficiently, and will aid future studies in the design and control of terminal operations.

Jinwen Ou, Vernon N Hsu, Chung-Lun Li

Production and Operations Management 19 (1), 83-97, 2010 We consider the scheduling of truck arrivals at an air cargo
terminal. By coordinating arrivals of cargo delivery trucks with outbound flight departure schedules, some of the
shipments can be transferred directly to the departing flights, while others will be stored at the terminal's storage facility
and incur extra handling and storage costs. The objective is to obtain a feasible schedule so as to minimize the total cost
of operations. We formulate the problem as a time-indexed integer program and show that, even with limited number of
unloading docks at the terminal, the problem is non-trivial (NP-hard in the strong sense). Our solution method includes
an exact solution procedure to determine an optimal unloading sequence for the shipments carried by each truck, together
with a Lagrangian relaxation-based heuristic for assigning trucks to truck docks and determining truck arrival times. We
conducted computational experiments to test the performance of our solution method. Computational results show that
our method can generate near-optimal solutions efficiently. Our simulation results indicate that the scheduling approach
proposed in this paper has the potential to generate significant cost savings over a first-come, first-served approach
currently used at the air cargo terminal that we observed.

1. Research Design

The study follows a descriptive and analytical research design. Descriptive analysis helps in documenting the current
processes and infrastructure at Berrio Logistics, while analytical methods are used to examine operational bottlenecks
and propose improvement strategies.
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The research follows a descriptive and exploratory design, aiming to understand both existing terminal processes and
emerging trends in air cargo logistics. It combines field observations, secondary data analysis, and case study insights to
gain in-depth knowledge of terminal operations

2. Data Collection Methods

Data collection in air cargo terminal operations involves various methods to gather accurate and actionable information,
ensuring efficient handling, processing, and management of cargo. Observational studies provide real-time insights into
operational challenges, while surveys and interviews with key stakeholders help identify bottlenecks and areas for
improvement. Automated systems, such as RFID tags and GPS tracking, allow for precise monitoring of cargo movement
and inventory, reducing errors and improving operational efficiency. Document analysis, including reviewing cargo
manifests and customs declarations, offers valuable historical data for trend analysis. Additionally, performance metrics
and key performance indicators (KPIs) are used to evaluate the efficiency of operations, such as processing times and
cargo throughput. Advanced technologies like sensors and drones further enhance monitoring, ensuring compliance with
storage conditions and security protocols. By employing these data collection methods, air cargo terminals can optimize
their processes, reduce delays, and improve customer satisfaction while maintaining regulatory compliance.

3. Sampling Method

In air cargo terminal operations, sampling methods are crucial for gathering representative data that reflects the overall
performance and efficiency of processes. A common sampling technique used is random sampling, where data is collected
from different cargo shipments or operational activities without bias, ensuring that all areas are equally represented. This
method helps in identifying general trends and issues that may not be immediately obvious. Stratified sampling is another
approach, where the population is divided into subgroups, such as different types of cargo (e.g., perishable goods,
hazardous materials), and samples are taken from each subgroup to ensure that all categories are adequately represented
in the analysis. For more targeted insights, systematic sampling might be employed, where data is collected at regular
intervals or from specific locations within the terminal, offering a balanced view of operations over time. Finally,
convenience sampling may be used when time or resources are limited, though it may not always provide the most
representative results. Using these sampling methods allows air cargo terminals to gather meaningful data efficiently,
making it easier to identify areas for improvement and optimize operational performance.

4. Data Analysis Techniques

. Descriptive analysis focuses on summarizing and interpreting historical data to identify trends, patterns, and
outliers. It often involves calculating basic statistics such as averages, percentages, and frequency distributions.
. Analysing cargo volumes over time to determine peak periods, or evaluating average processing times for

different types of cargo
5. Research Tools

. Surveys and Questionnaire Tools
. Data Collection and Analysis Software

6. Scope of the Study
III. SCOPE OF STUDY

. The study will focus on cargo handling procedures, including acceptance, storage, and dispatch, within air cargo
terminals.

. It will examine specialized cargo management for perishables, dangerous goods, live animals, and high-value
items.

. The study will explore the integration of new technologies such as automation, Al, and RFID to improve
operational efficiency.

. It will analyse security protocols and risk management practices to enhance safety and prevent security breaches.
. The scope includes an investigation of terminal layout planning and facility design to optimize space and
workflow.

. It will assess the impact of regulatory compliance with international standards such as IATA and ICAO on

terminal operations.

. The study will explore stakeholder collaboration between airlines, ground handlers, customs authorities, and
freight forwarders.
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. It will examine the implementation of sustainable practices and eco-friendly technologies in air cargo terminal
operations.

Observation Review
1. Purpose of the Observation Review

. Understanding Processes: To understand the various processes at the terminal, such as cargo unloading, customs
clearance, storage, and dispatch.

. Identifying Inefficiencies: To identify bottlenecks or inefficiencies in operations, such as delays,
miscommunications, or underutilized resources.

. Assessing Compliance: To ensure that all activities comply with regulatory standards, safety protocols, and
industry best practices.

. Improvement Opportunities: To discover areas where technology, automation, or personnel changes could
improve performance or reduce costs.

2. Types of Observation

. Direct Observation: The researcher or observer is physically present at the cargo terminal to witness operations
as they unfold in real-time.

. Participant Observation: The observer might actively participate in the operational activities, providing deeper
insight into the process while engaging with employees.

. Non-Participant Observation: The observer remains a passive observer, without interacting or influencing the
activities being observed, ensuring minimal interference with the processes.

. Structured Observation: The observer uses a pre-determined checklist or framework to focus on specific aspects
of terminal operations, such as cargo handling times or safety procedures.

. Unstructured Observation: The observer records observations without a specific framework, capturing all
relevant details and providing flexibility in identifying issues.

3. Key Areas of Focus in Air Cargo Terminal Operations

. Cargo Flow and Handling: Observing how cargo is moved through the terminal, including unloading from
aircraft, transportation within the terminal, sorting, storage, and dispatch. Key metrics include time spent on each step
and delays.

. Staff Efficiency and Coordination: Assessing how well staff communicate and collaborate, including the
adequacy of staffing levels and effectiveness in handling peak periods or unforeseen delays.

. Equipment Utilization: Evaluating the use of equipment such as forklifts, conveyor belts, and trolleys, and
identifying issues related to equipment malfunctions or underutilization.

. Technology Use: Observing the use of technologies like RFID tracking, automated sorting systems, or cargo
management software to track shipments and optimize operations.

. Safety and Compliance: Checking adherence to safety protocols, regulatory compliance, and the handling of
dangerous or sensitive goods like hazardous materials or perishables.

. Customer Service and Communication: Reviewing how effectively communication is maintained with
customers, freight forwarders, and customs agents, and assessing response times to customer requests or complaints.

4. Data Collection During Observation

. Qualitative Data: This includes observations about how well teams work together, the behaviour of staff, and
any challenges faced during the operation. It may also include comments or feedback from employees or customers
during the observation period.
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. Quantitative Data: This involves tracking measurable factors like cargo processing times, staff productivity
rates, or the number of cargo handling errors. Time studies and checklists can be used to document these metrics
accurately.

5. Analysis of Observed Data

. Identify Patterns and Trends: By reviewing the collected data, you can identify recurring issues, such as delays
during specific processes, underutilization of equipment, or frequent miscommunication between teams.

. Assess Root Causes: Observation allows for understanding not just the symptoms but the underlying causes of
inefficiencies. For example, if a specific cargo handling task is consistently delayed, the observer may notice that it's
caused by inadequate staffing, slow equipment, or poor coordination between teams.

. Comparing Observations with Benchmarks: Comparing the observed processes with industry standards or best
practices can highlight areas for improvement and set a benchmark for future performance.

Limitations of the Study

The limitations of a study refer to factors that may affect the validity, reliability, or generalizability of the research
findings. In the context of air cargo terminal operations and management, several limitations can arise, impacting the
study's scope and results. Below are some common limitations to consider:

1. Limited Access to Data

. Description: Gaining access to comprehensive and accurate data may be restricted due to proprictary
information, security concerns, or operational privacy in air cargo terminals.

. Impact: This limitation could lead to incomplete data sets, potentially skewing the analysis or making it difficult
to draw definitive conclusions about operational efficiency or performance.

2. Observer Bias

. Description: If the study relies on observation, there’s a risk that the observer’s personal biases or perceptions
could influence the interpretation of events.

. Impact: The findings could be subject to subjective judgment, leading to inaccurate or incomplete conclusions
about the terminal's processes or issues.

3. Hawthorne Effect

. Description: The presence of researchers or observers may alter the behavior of staff or operations, as employees
may modify their actions when they are aware they are being observed.

. Impact: This can affect the authenticity of the data collected, as the observed behavior may not reflect typical
daily operations, leading to an overestimation or underestimation of efficiency or productivity.

4. Time Constraints

. Description: The study may be limited by time, meaning that observations or data collection may only occur
over a short period.

. Impact: Short-term observations may not fully capture the complexities or long-term patterns of terminal
operations, making it difficult to generalize findings to different seasons, shifts, or extended time frames.

5. Sampling Limitations

. Description: If the study uses sampling methods, the sample size or selection might not be representative of the
entire operation. For instance, observing only one type of cargo or one segment of the terminal may not offer a complete
picture.

. Impact: The results may not be generalizable to all types of cargo, operations, or shifts, and conclusions could
be biased toward the observed subset.
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Comparison of Review of Literature

A Comparison of Review of Literature for a case study or research paper on Berrio Logistics (assuming it's a company
involved in air cargo and logistics) would involve evaluating and contrasting existing studies, theories, and findings
related to logistics operations, supply chain management, cargo handling, and terminal management. This comparison
could highlight the company’s operational strategies, challenges, and performance in the context of industry benchmarks
or academic literature.

To create this comparison, the literature review would examine multiple facets of logistics and air cargo terminal
operations, and compare the insights from other studies with Berrio Logistics’ practices. Below is a structured way to
present a Comparison of the Review of Literature related to Berrio Logistics, focusing on key themes and areas

Iv. CONCLUSION

A Comparison of Review of Literature for a case study or research paper on Berrio Logistics (assuming it's a company
involved in air cargo and logistics) would involve evaluating and contrasting existing studies, theories, and findings
related to logistics operations, supply chain management, cargo handling, and terminal management. This comparison
could highlight the company’s operational strategies, challenges, and performance in the context of industry benchmarks
or academic literature.

To create this comparison, the literature review would examine multiple facets of logistics and air cargo terminal
operations, and compare the insights from other studies with Berrio Logistics’ practices. Below is a structured way to
present a Comparison of the Review of Literature related to Berrio Logistics, focusing on key themes and areas:
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