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Abstract
This project analysis the financial and operational implications of leasing vs. purchasing the CT scanner with focus on its application at CWB Airport in Brazil. Aviation security has changed drastically after 9/11 attacks with a huge change and involvement in the international regulations including ICAO Annex 17 and ANAC standards, which shows the importance of adoption of the advanced screening technologies. 
The study combines primary research, obtained through survey and interviews with aviation security experts in Brazil and Ireland. With secondary research, which includes literature on risk management, financial decision making, and aviation security. Both quantitative and qualitative insights into operational challenges, financial viability, and regulatory issues regarding the installation of CT 3D scanners at CWB Airport security checkpoints were obtained using a mixed methods methodology. 
According to research, leasing allows airports to upgrade to new equipment without having to make a large upfront investment and gives them greater financial flexibility. However, the long term depends on suppliers and the risks associated with contracts also make things more difficult. On the other hand, purchasing ensures both asset ownership and rule stability, but it comes with a high upfront cost. 
The study concludes that the most sustainable plan of action for airport authorities might be a hybrid strategy for long term stability with leasing for short term flexibility. The report offers a framework to assist government officials, regulators, and airport management in deciding how much money to spend on aviation security infrastructure in the future. 
[bookmark: _Toc212315284]
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AVSEC- Aviation Security
ANAC – National Civil Aviation Agency (Brazil)
ICAO- International Civil Aviation Organisation
RBAC- Brazilian Civil Aviation Regulation
CWB- Afonso Pena International Airport 
DUB- Dublin Airport
ECAC- European Civil Aviation Conference
DAA- Dublin Aviation Authority
SOP- Security Operational Programme 
CT- Computed Tomography
ATRS- Automatic Tray Return System
ETD- Explosive Trace Detection
EDS- Explosive Detection System
SEMS- Security Management System
PAX- Passenger
LAGs- Liquids, Aerosol and Gels
LEDs- Large Electronic Devices
Contents
Abstract	4
List of Acronyms	6
Chapter 1	9
Introduction	9
Rationale for the research (Justification and Purpose)	10
Statement of the Research Objectives	10
Chapter 2	12
Literature Review	12
Theme 1: Airport Security and X-ray Technology	13
Theme 2: Financial Aspects of Leasing vs Buying	13
Theme 3: Regulatory Considerations	14
Theme 4: Operational Challenges in Implementing CT Scanners	15
Theme 5: Risk Management in Leasing Airport Security Equipment	16
Conclusion	17
Chapter 3	17
Methodology and Methods	17
Introduction	17
Research Philosophy	18
Research Approach	18
Research Design	19
Sampling Strategy	19
Data Collection Methods	20
Survey	20
Interviews	21
Ethical Considerations	21
Limitations of the Methodology	22
Chapter 4	22
Findings & Discussion	22
Theme 1- Airport Security and X-ray Technology	23
Theme 2- Financial Aspects of Leasing vs. Purchasing	25
Theme 3- Regulatory Considerations	26
Theme 4- Operational Challenges	28
Theme 5- Risk Management in Leasing Security Equipment	30
Findings and Interpretations	31
Chapter 5	33
Conclusion	33
References	36
Appendices	38
Appendix 1: Informed Letter of Consent Plain Language Statement	38
Appendix 2: Sample Questionnaire	42
Appendix 3: Interview Schedule	46
Appendix 4: One Interview transcript in total	46
Appendix 5: Literature Review table	52
Appendix 6: Copy of Ethical Form A	55
Appendix 7: Other Supporting Materials	59
Equipment price for each item in the whole security checkpoint items.	59
Type of machine with size and weight.	60
Price list offered to DUB Airport.	62
Case study for the implementation of HI SCAN 6040 CTiX in Jeju International Airport, Korea.	64
Case study for the implementation of HI SCAN 6040 CTiX in Melbourne Airport, Australia.	66
Tests record:	67

[bookmark: _Toc216613267]
Chapter 1
What are the financial and operational implications of leasing vs. purchasing a new X-ray CT 3D scanners machine for CWB Airport?
[bookmark: _Toc216613268] Introduction
Aviation security has been significant change in the past 20 years, particularly after the events of 9/11, which brought a worldwide change in airport screening protocols, legal frameworks, and technical advancements. Airports throughout the globe had to reconsider their security standards and implement more sophisticated technologies that could detect threats while maintaining smooth operations and a constant pax flow.
One significant technological advancement had been the release of CT scanners, such as the Smiths Detection HI-SCAN 6040 CTiX. These devices allow travelers to store electronics and liquids in their baggage, observe objects in 3D, and automatically detect dangers, such as guns, explosives device and dangerous goods. Brazil still has the older x-ray machines in the security checkpoint but several airports in Europe, North America, and Asia are already implemented the new CT 3D scanners.
Professional and personal experiences have influenced my curiosity about how new technologies may make things safer, more effective, and more compliant. I have more than 14 years of experience in aviation security, having started in CWB Airport -Brazil and currently working at DUB Airport- Ireland. With an extended observation in the differences between CT 3D scanners, conventional ATRS X-ray system and the old x-ray with no enhancements available, the workflow and image quality, employee performance, and operating requirements. This gave rise to the current study, which examines the possibilities of leasing or purchasing a CT scanner technology for CWB Airport and other airports in Brazil. 
[bookmark: _Toc216613269]Rationale for the research (Justification and Purpose)
The need to determine whether leasing or buying CT scanners is the most cost-effective and operationally viable option for CWB Airport is what motivated this research. Costly security equipment is always evolving technologically and is subject to stringent regulations enforced by the ICAO, ANAC, and the airport itself. 
Brazilian airports typically don’t have a lot of money, and due of financial limitations, investing in new technologies might be challenging. By reducing the initial cost of capital and facilitating faster adoption of new technology, leasing may be beneficial. However, it could also lead to dangers in operations, law, and contracts. 
To provide evidence-based advice for airport management, regulators, and politicians, this study aims to evaluate the operational and economic implications of both options. The study combines the research using survey and interviews with aviation security officers in Brazil and Ireland with international best practices and Brazilian regulatory frameworks.
[bookmark: _Toc216613270]Statement of the Research Objectives
Main research question:
What are the financial and operational implications of leasing vs. purchasing a new X-ray CT scanner for CWB Airport? 
To support the research question, five themes guide the research: 
Theme 1: Airport Security and X-ray Technology
Theme 2: Financial Aspects of Leasing vs Buying
Theme 3: Regulatory Considerations
Theme 4: Operational Challenges in Implementing CT Scanners
Theme 5: Risk Management in Leasing Airport Security Equipment
With the objective of: 
· To analyse the financial impact of leasing vs buying a CT scanner, such as Smitha Detection HI-SCAN 6040 CTiX. 
· To analyse the regulatory framework of the Brazilian Aviation Authority ANAC and the International Aviation Authority ICAO for security screening equipment and procedures. 
· To analyse the operational challenges of implementing the CT scanners at CWB Airport in Brazil.
· Evaluate risk management with the leasing agreements and,
· To provide recommendations for CWB Airport decision makers.
[bookmark: _Toc216613271]Chapter 2
[bookmark: _Toc216613272]Literature Review
Aviation security has improved significantly over the past two decades, particularly after the 9/11 attacks, which altered airport security globally (Blalock, et al., 2007). Prior to this, early x-ray technologies, physical inspections, and simple metal detectors were the remain methods utilised for screening. By analysing Annex 17, the International Civil Aviation Organisation (ICAO) improved international security standards. As a result, nations had to adopt improved screening techniques and technology (ICAO, 2021). 
In recent years, CT screening devices have emerged as a revolutionary technique in aviation security. One system that provides 3D images, AI threat detection, and less effort for passengers to be ready is the Smiths Detection HI-SCAN 6040 CTiX (Prince & Forrest, 2013). These capabilities improve passenger experiences, reduce processing times, and assist airports in more effectively identifying threats without taken the LEDs and LAGs from passengers’ bag (Vaughan, 2021).
The decision between leasing or purchasing becomes a crucial strategic issue as airports consider strategies to deploy CT technology that are both financially and operationally effective. This chapter examines five key factors that influence that choice: the significance of technology, the financial implications, the regulations, the operational and management risk. 
[bookmark: _Toc216613273]Theme 1: Airport Security and X-ray Technology
The final line of protection against unlawful interference is an airport security checkpoint. They require a combination of technology, people, policies, and processes (Prince & Forrest, 2013). Traditional 2D X-ray systems were previously good at detecting metal things, but they were not very good at locating narcotics, explosives, or concealed objects (Wells & Young, 2011). 
Technology improved to systems that could examine density, chemical patterns, and forms using advanced images once the threat level increased globally. Automated detection algorithms built into CT scanners were able to detect detonators, improvised explosive devices (IEDs), and other prohibited items with significantly greater accuracy (Stewart & Mueller, 2017).
In particular, the HI-SCAN 6040 CTiX has improved detection capabilities because of object rotation, 360- degree imaging, and AI-assisted recognition (Decker & Goodwin, 2020). According to industry research, CT scanners can outperform ATRS 2D systems in detection by up to 30% (Vaughan, 2021). They also support regulations to speed up the process and enhance customer satisfaction by removing the requirement to take out computers and liquids (LEDs and LAGs).  
As a result, the literature supports CT scanners as a necessary technological development as instead of to just an operational enhancement. 
[bookmark: _Toc216613274]Theme 2: Financial Aspects of Leasing vs Buying 
When it comes to the cost of purchasing CT equipment, airports must consider several factors. Equipment purchases are expensive, require infrastructure modifications and require long term maintenance agreements (Kazda & Caves, 2015). Purchasing something limits the budget flexibility and may cause airport technology to soon become outdated, but it also provides ownership of an item and increase the predictability of money over time (Vasigh, et al., 2018). 
Particularly for small and medium sized airports, leasing methods are turning becoming a more affordable choice. According to Doganis (2019), when money is tight, leasing allows to spread costs over operating expenses, protecting cash flow and enabling to modernise more quickly. Leasing can help reduce unpredictable lifecycle costs by offering options for system replacement, maintenance guarantees, and technological upgrades (Amankwah-Amoah, et al., 2020). 
Brazil’s financial regulations have an impact on how businesses make acquisitions. According to the Central Bank of Brazil regulations, leasing agreements are still owned by the lessor. This has an impact on how risks are organised in contracts, how taxes are paid, and how depreciation is computed (Deane, 2008).
According to research, leasing offers flexibility, a smaller initial outlay, and the capacity to adjust to new technology, while purchasing gives the ownership and a long-term cost advantage. For airports that are just beginning their digital transformation, this is a huge bonus. 
[bookmark: _Toc216613275]Theme 3: Regulatory Considerations
The adoption of aviation security technologies is mostly driven by regulations. The International Civil Aviation Organisation (ICAO) and the national aviation authority have standards for security operations, including approval, certification, and compatibility with other systems (ICAO, 2021).
The transition from standards x-ray to ECAC Standard 3 CT detection was mandated in Europe by ECAC and EU Regulation 300/2008, which had an impact on global markets (Bartsch, 2012). Additionally, by using automated explosives detection algorithms, the US Transportation Security Administration (TSA) increased certification standards (Graham, 2014). 
Through its National Civil Aviation Security Programme (RBAC 110), training certification, and technological clearance processes, ANAC, Brazil’s aviation regulatory body, ensures that regulations are adhered to (ANAC, 2024). Additionally, the new rule IS 209/2025 discusses the application of AI to security screening. It stated that computer recognition must enhance human judgment rather than take its place. 
According to regulatory literature, acquisition decisions need to take legal certification, changes to operational paperwork, and compliance with required training into consideration. This makes regulation both a design restriction and a strategic planning requirement. 
[bookmark: _Toc216613276]Theme 4: Operational Challenges in Implementing CT Scanners
Implementing CT screening requires adjustments to workflow, infrastructure, and staff skills (Wells & Young, 2011). Compared to standard ATRS and other scanners, CT scanners are often larger, heavier, and require more power. This occasionally indicates that the structure must be improved and that the logistics need to be examined (Kazda & Caves, 2015).
Another issue for operations is training. Staff must receive specialised training to effectively assess image layers, comprehend software automation, and resolve operational alarms because CT technology uses AI recognition and interpretative imaging (Stewart & Mueller, 2017). Research shows that insufficient training results in higher false alarms rates and unnecessary secondary searches, which reduces operational effectiveness (Graham, 2014). 
Therefore, implementing CT scanner requires more than just technology, it also requires process redesign, space optimisation, procedure changes, and employee training. 
[bookmark: _Toc216613277]Theme 5: Risk Management in Leasing Airport Security Equipment
Operations, finance, and technology all play a part in risk management. According to Doganis (2019), leasing arrangements have the potential to limit renovations, connect pricing to an index, make airports dependent on suppliers, and require them to sign contracts for multiple years. Early termination fines, software license costs, and the development of technological standards are examples of contractual risks (Vasigh, et al., 2012).
System failures, cybersecurity flaws, and maintenance delays are examples of operational risks, particularly when depending on outside suppliers (Blalock, et al., 2007). To maintain threat detection systems, ICAO recommends contingency planning and structured risk assessment frameworks (ICAO, 2021).
According to published research, service level arrangements (SLAs), upgrade provisions, maintenance guaranteed, cybersecurity safeguards, and technology refresh agreements are necessary for reducing lease risks (Vasigh, et al., 2012).
[bookmark: _Toc216613278]Conclusion
The literature reveals a clear trend: the aviation sector is learning towards CT technology since it enhances detection accuracy, reinforces rules, and makes operations more efficient. Purchasing equipment gives the airport ownership and a stable long-term value, but leasing models gives more options, lower upfront costs, and the ability to adopt to new technologies. This makes them perfect for airports that are getting ready for progressive modernisation. 
[bookmark: _Toc216613279]Chapter 3
[bookmark: _Toc216613280]Methodology and Methods
[bookmark: _Toc216613281] Introduction
The research technique used to compare the operational and financial implications of leasing vs purchasing an HI-SCAN 6040 CTiX screening equipment for airport security operations is outlined in this chapter. The research method, approach, design, sampling strategy, data collections techniques, ethical considerations, data analysis processes, and limitations are all includes in the methodology.  The chapter also discusses the rationale for the deployment of a mixed methods framework to ensure that the operational, regulatory, and financial perspectives of aviation security experts were all taken into considerations. 
[bookmark: _Toc216613282]Research Philosophy
The philosophy approach taken in this research is typical of applied aviation research, where real world context and practical results are crucial (Saunders, et al., 2019). Pragmatism phenomenon’s complexity cannot be adequately captured by a single approach. One approach is insufficient when deciding on aviation security technology because operational viability, financial viability, and regulatory compliance all interconnect. 
To prioritise practical efficacy in actual operational contexts over theoretical notions, the research uses pragmatism. This is consistent with the study’s objective, which is to determine the most effective implementation of CT scanners technology (leasing or purchasing) based on operational input, financial data, and practical professional experience. 
[bookmark: _Toc216613283]Research Approach
A combination of induction and deduction was applied. The deduction element comes from well-established theories on technology uptake, investment evaluation, and aviation regulation. Literature from Doganis (2019), Kazda & Caves (2015), ICAO, ANAC, and others, provided a conceptual framework for formulating initial ideas. 
However, as CT 3D scanners are still relatively new in Brazil, an inductive component was required to find new trends among actual security workers who either utilise or do not use the technology. For identifying operational issues, training requirements, and adoption barriers, all of which aren’t yet well documented in scholarly literature, the inductive phase was particularly crucial. 
[bookmark: _Toc216613284]Research Design
A mixed method research design was used. This made possible to combine the numerical trends from survey with the more in-depth insights from interviews. The design consists in four phases: 
	Phase 1: Literature review: 
	Phase 2: Survey (quantitative): to measure perception trends and awareness of CT technology in Brazil and Ireland.
	Phase 3: Semi structured interviews (qualitative): to explore reasons behind perceptions and operational experiences in both countries Brazil and Ireland. 
	Phase 4: Triangulation: to compare literature, survey and interviews. 
Mixed methods increased the validity of the results by allowing data information to agree or disagree with each other rather than depending just on one source. 
[bookmark: _Toc216613285]Sampling Strategy
Purposive sampling was used in the study to guarantee that individuals had prior experience with aviation security. Priority was given to those directly involved in passenger screening, security management, or X-ray technology. 
· Survey sample size: 54 participants.
· 44 based in Ireland (operational experience with CT scanners)
· 10 based in Brazil (limited exposure to CT scanners).
· Interview sample size: 5 aviation professionals.
· Aviation security instructor/ Brazil
· Aviation security supervisor/ Brazil
· Aviation security supervisor/ Ireland
· Aviation security duty manager/ Ireland
· Aviation security readiness manager/ Ireland 
Aviation screening technology requires specialised knowledge, it wasn’t appropriate to use the public, therefore this sampling method was appropriate. 
[bookmark: _Toc216613286]Data Collection Methods
[bookmark: _Toc216613287]Survey
The survey was posted online and included questions with a single response.  It included: 
· Aviation work experience
· CT scanning technology knowledge
· Perspective advantages for operations
· Views on training expenses, and regulations that must be adheres to 
· Thoughts on leasing vs purchasing 
Survey data helped discover trends in how people think. For example, 92.6% of participants who answered felt that modern screening equipment is “very important” for the future of aviation security, while 96.3% claimed they have seen or used CT scanners. 
[bookmark: _Toc216613288]Interviews
To be more flexible and provide more information, semi-structured interviews were used. The five study themes served as the basis for the interview questions. Significant qualitative evidence was obtained through direct insights. 
Examples of interview statements included:
“If Brazil is going to adopt the new CT scanners, the training must come first according to their regulations, without that, the machines can’t operate on its own and delays can be created.’’ (IE01)
“Leasing is the best option for companies in Brazil especially for technologies that changes faster than budget.” (BR01)
These statements helped to understand the operational and financial implications in airport environment. 
[bookmark: _Toc216613289]Ethical Considerations
The necessary Institutional Ethics Form A was submitted through the college Moodle page in August 2025. The invitation and the Ethical approval were sent to the interviewees by e-mail and informing that all the information collected was completely anonymous. All interviewees agreed to participate the interview. 
[bookmark: _Toc216613290]Limitations of the Methodology
Several limitations affected the research such as the access to financial leasing contracts that was restricted and confidential. The group of responders in Brazil was smaller due to limited access to the new technology and the feeling of lose their job after giving their opinion.  The time to study the infrastructure of the airport to understand better the future implementation of CT scanners and possibility of implementation. Also, the cultural differences between Ireland and Brazil may influence the perception of adoption new equipment and new training system. 
Despite all the limitations, triangulation was valid and improved with reliable results. The reliability was supported through consistent question in the interviews and cross referencing with the literature research such as official documents and regulations (ICAO & ANAC).  The validity was achieved through the triangulations of the mixed methods and literature research, with such good insights given by the interviewees. 
[bookmark: _Toc216613291]Chapter 4
[bookmark: _Toc216613292]Findings & Discussion
This chapter clarifies and evaluates the results of the primary research (interviews and surveys) in accordance with the amount of available literature. Following the five recognized research areas, the analysis then provides a comprehensive review evaluating whether leasing or purchasing is the best option for airport security investment decisions. All the 54 participants (44 in Ireland and 10 in Brazil) in the survey were professionals in aviation security. The interviews were also conducted with professionals in aviation security such as supervisors, instructors, duty manager and the security operational readiness manager that all had experience in management, and operational experience with CT 3D scanners. 
[bookmark: _Toc216613293]Theme 1- Airport Security and X-ray Technology
Since the attacks of 9/11, the regulations and technology have been changed worldwide, and aviation security has been growing for better. Enhancing threat detection and operational efficiency has become even more important due to international regulations such as ICAO Annex 17 (Wells & Young, 2011). Traditional single-view x-ray machines have been replaced by CT scanners, such as the Smiths Detection HI-SCAN 6040 CTiX, as part of the improvement. To identify explosives and other prohibited items, these systems generate 3D images and employ automated detection algorithms. This system reduces the requirement for manual checks and increases the quality of screening process (Prince & Forrest, 2013). Additionally, as artificial intelligence is used more frequently, picture analysis becomes more accurate, which facilitated smoother operations (Vaughan, 2021).
The primary research findings are consistent with the literature review, demonstrating the industry’s strong belief in CT technology. 92.6% of participants on the survey related that contemporary screening technology is “very important” for improving airport security. Most participants also cited reduced needs for manual inspections and improved explosives detection as significant advantages. The interviewees also mentioned the correlation between the literature review and the real-world experience. According to a security supervisor:
“With the CT, it appears that technology is now working in our favor rather than against us. We no longer need to guess what is in every bag, and the detection capabilities have improved.” (IE01).

Additionally, 96.3% of participants reported having previously used or seen CT scanners, demonstrating that CT technology is becoming common at contemporary airports especially in Europe and North America. 
Interviewees agreed with these findings, including improvements in officer confidence, passenger flow, explosive detection, and image quality. One participant pointed out the survey: 
“CT scanners cut down on the number of manual checks and lower the chance of making a mistake when judging a threat.” 
These results align with the findings of Prince and Forrest (2013), Wells and Young (2011), and Vaughan (2011), who all agreed that the new technology with AI assisted imaging improves throughput and accuracy while reducing the requirement of human operator interpretation. 
Interviews also raised a concern that has been discussed in the literature: “new technology might introduce previously unknown errors or detection gaps” (BR01). This supports Decker and Goodwin’s (2020) argument that human supervision and validation are still necessary for AI- driven detection. 
[bookmark: _Toc216613294]Theme 2- Financial Aspects of Leasing vs. Purchasing
The cost is one of the most crucial factors that airports must consider when determining whether to lease or purchase aviation security equipment, such as the HI-SCAN 6040 CTiX that costs more than $500.000. According to Doganis (2019), leasing offers a tremendous amount of financial flexibility by distributing costs over time and reducing the need for an upfront investment cost. This enables airports, particularly those with limited funds, to purchase the new technology security equipment without having to pay for it all at once. However, Kazda and Caves (2015) mentioned that purchasing offers long term strategic advantages by ensuring asset ownership, eliminating contractual restrictions, and enabling long term cost control. Additionally, Vasign (2018) emphasizes that the true total cost of ownership is significantly impacted by interest rates, inflation, and depreciation, which can make long term contracts difficult to forecast financially. 
This argument receives strong support from primary research. Due to financial constraints, leasing is the most common choice, according to interview feedback. According to one of the airport supervisors in Brazil:
“Small airports can’t afford to buy this technology; they can only afford to lease it.” (BR01).
When discussing the risks of contracts, the supervisor said, “Leasing is safer, but only if the terms are good.” (IE01). Over time, it may become costly due to currency fluctuation and service costs. 
The AVSEC instructor in Brazil brought the context, particularly in Brazil, where purchasing security equipment is too expensive due to taxes, imports and duties fees: “Buying is almost impossible here in Brazil because the costs are too high, so leasing is the only option that makes sense.” (BR02).
The research indicates that, especially for small and medium sized airports such as CWB Airport, leasing increases accessibility and financial flexibility. However, large airports such DUB Airport with consistent finances and long-term operational planning requirements purchasing are the best option for asset ownership. Dublin has leased more than 30 HI-SCAN 6040 CTiX from Smiths Detection for 10 years contract ending in 2031, including maintenance in site with 15 minutes response and the redline training for its security officers. 
[bookmark: _Toc216613295]Theme 3- Regulatory Considerations
Regulatory frameworks greatly influence the configuration of CT scanner equipment in airports. According to the global standard for aviation security regulations, screening process and performance requirements, ICAO Annex 17 established those standards. In addition, Barsch (2012) emphasizes that compliance requires “continuous regulatory updates to stay in line with changing threat detections.” Airport equipment and operating standards must be updated frequently due to constantly changing regulations, which might make implementation more challenging. 
The body that establishes regulations in Brazil is ANAC. Rules for required operator training, AI-driven screening, and certifications are outlined in their most recent RBAC 110 and Normative Instruction 209 (ANAC,2024;2025). While these regulations align Brazil with ICAO standards, they also incorporate additional stages that could potentially lengthen the implementation process. 
The results of the primary research strongly support these regulatory barriers. The instructor in Brazil shared the following insights: “Approval of purchasing or leasing an equipment can take longer in Brazil, especially with the new technology, because the rules are different in each country.” (BR02). 
Additionally, there is a strong correlation between training and compliance. Many security officers commented that they still receive insufficient training. According to the supervisor at Dublin Airport: “In Dublin we are ahead in operations, but we still need more training. To operate CT scanners, we need a lot training, and it needs to be constant.” (IE01). 
The survey findings support this concern, since most participants said that training capacity and regulatory requirements remain significant issues. 
[image: ]
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Primary and secondary research both supported the necessity for regulatory compliance. While international frameworks provide uniformity, jurisdictional variances complicate airport operations, require more time to obtain clearance, and increase operational quality. In order to purchase or lease the equipment, fulfil regulatory certifications criteria, and spend money on employee training if the airport wants to use CT security screening efficiently. 
[bookmark: _Toc216613296]Theme 4- Operational Challenges
The employment of CT scanning equipment can delay airport operations, especially in terms of workforce preparation and infrastructural modifications. The adoption of CT 3D imaging technologies calls for improved staff capabilities and reconfigurations of procedures, according to secondary research. Older airport infrastructures sometimes lack the space, electrical power, and layout flexibility needed to incorporate the new security checkpoint, according to Wells and Young (2011). Halpern and Graham (2018) also mentioned that more training is needed because CT screening needs better skills for interpreting images. ACI (2022) mentioned that security officers are unfamiliar with the new workflows and calibration procedures resulting in slow down operations during the early adaptation phase. 
This research closely aligns with the primary research. The survey revealed that most of participants identified training deficiencies as the primary issue. Additionally, they also considered infrastructure issues, particularly power upgrades and checkpoint redesigns. According to the security supervisor: 
“The scanner functions perfect, but the process takes longer because the staff not been properly trained.” (IE01). 
According to the security operational readiness manager at Dublin airport: “Setting up a CT machine isn’t as easy as just plugging it in. You need to redesign it, run cables, and obtain technical support.” (IE02). 
Successful integration of CT technology requires three interconnected capacity domains: operational training, infrastructure preparation, and supplier support, as demonstrated through the triangulation of primary and secondary research. The literature suggests that CT scanners improve security, but with it came the operational challenges aligned with the primary research that shows the effectiveness of implementation in the airport with a good resource allocation and management.
Triangulated findings show that CT scanners greatly enhance threat detection. The main challenge is maintaining system function and compliance, which requires ongoing employee development, infrastructure updates, and supplier collaboration.
[bookmark: _Toc216613297]Theme 5- Risk Management in Leasing Security Equipment
Risk management emerged as a crucial consideration when choosing whether to lease or purchase CT scanner equipment. Secondary research highlights that while leasing provides financial flexibility, it also carries a long-term risk of contractual uncertainty and supplier dependance. According to Doganis (2019), because service costs and market rates are subject to fluctuation, leasing agreements may eventually become financially uncertain. According to Vasigh (2017), depending just on one supplier increases operational vulnerability, particularly in aviation settings where system reliability is crucial.
Airports using leased screening equipment should have Several Level Agreements (SLAs) that guarantee the equipment is constantly accessible and that repair requests are promptly addressed, according to PWC (2023). Additionally, stated by ICAO (2021), risk exposure and equipment performance should be continuously monitored for the duration of the contract. According to Graham (2014), “spreading service agreements across multiple suppliers” is an effective strategy to lower systemic failure risk and dependency. 
The security operational manager highlighted in the interview that significant risk of relying only on a single supplier, as their failure could potentially disrupt the entire operation. Additionally, leasing could prove beneficial if suppliers collaborate effectively. Working with Smiths Detection a sense of comfort said the security operational manager: “The inclusion of maintenance, technical support, and upgrades simplifies airport operations.” 
There must be strong contractual protections in place for leasing to be possible, such as SLAs, performance clauses, and early termination options. This is something that both secondary and primary research agree on.  The triangulation conclusion asserts that airports that lease must implement a risk managed strategy that holds suppliers accountable and continuously monitor them to mitigate operating and financial risks. 
[bookmark: _Toc216613298] Findings and Interpretations
The triangulation analysis of primary and secondary research with 54 participants for survey and 5 interviews with people that work in aviation security shows that: Many people agree that advanced CT 3D screening technology is important for the future of aviation security. But now adopting it depends on the airport’s size, rules and budget. The results indicate that leasing is easier and more open but buying is more stable in long term. This means that for airports like CWB or any other airport in Brazil, the best choice is a mix of the two. 
Many participants agreed with the same statement. One officer made the following observation: “CT scanners change the whole screening process, not just improve security, it grows better, fast and safer.”
The secondary research and primary research with people from aviation security agree that CT scanners make it much easier to identify threats, especially explosives and dangerous goods (Prince & Forrest, 2013). “Better detection of explosives and prohibited items” was cited as most important operational benefit with 75.9% of participants. This supports academic research that technologies using AI to help with image analysis lower human error (Vaughan, 2021). 

Everyone agreed that the rules complicate decision making. For both ICAO Annex 17 and ANAC RBAC 110, the step must be the same, and the training must be approved. Operational research indicated that two of the most significant problems with adoption were the lack of trained staff and ready infrastructure. 
When leasing equipment, the operating risk is more about following the terms of the lease than owning the equipment. In the research people were worried about the cost and the risk of failure with the supplier. Many people thought that standard service agreements and supply partnerships, like the ones Smiths Detection offered, were beneficial ways to lower risk. 
All participants in the survey agreed that advanced CT 3D technology is essential for modern aviation security. There are still problems with the implementation that involves financial, regulations, and business operations. But the rewards in terms of security, passenger satisfaction, as accurate detection make it worth it. 
The data indicates that a hybrid finance model works best for Brazilian airports like CWB: begin with a lease to minimise financial risk, ensure compliance, train staff, and quickly adapt to the new system.
[bookmark: _Toc216613299]Chapter 5
[bookmark: _Toc216613300]Conclusion
Using CWB Airport as a case study, this research intended to compare the operational and financial effects of leasing vs purchasing an HI-SCAN 6040 CTiX CT scanner for airport security operations, such as CWB Airport. Increased regulatory requirements, advancements in aviation security technology, and the need for airports to modernize screening facilities efficiently and sustainably served as the inspiration for the analysis. 
According to the literature research, aviation security has been changed significantly since 9/11, with improved threat detection capabilities and higher screening efficiency. With improved explosives detection, automated processing, and increased passenger throughput, CT scanners, especially the HI-SCAN 6040 CTiX represent a substantial improvement over conventional x-ray and 2D x-ray systems. The secondary research supported the main findings: most interviewers acknowledged that CT technology is an important advance for future proofing aviation security, and 96.3% of survey respondents said it improves detection skills. 
From financial perspective, leasing proved to be a flexible option. It reduces the risk of large upfront capital exposure and permits technological advancements. The research also highlighted the risk of long-term cost increases, particularly from relying on contracts, interest rate charges, and inflation. Interviews supported this saying that leasing lets airports come up with new ideas and technologies without having to wait years for budget approval. It was demonstrated by the survey results, which showed that although many participants believed leasing was good idea, almost half of them said that decision should be made based on long term cost structure rather than a fixed preference. 
Operational results demonstrated that a great deal of planning is necessary to get CT scanners to function properly. Both sources pointed out issues like updating infrastructure, obtaining supply chain assistance, preparing employees, simplifying maintenance, and adhering to regulations. The issue of training shortages was a major concern for the interviewees. It was pointed out that the biggest challenge isn’t the machine, it’s getting people ready to use it well. The ANAC’s statements regarding certified and ongoing training in RBAC 110 and ICAO Annex 17, which emphasize the necessity of operators having the same level of proficiency. 
Lastly, the risk analysis revealed that leasing leads people to depend on third-party suppliers, while purchasing leads them to deteriorate and become outdated.  Both primary and secondary research shows that no single model of financing suits all airports. 
According to the study, the ideal option for small to medium sized airports like CWB is a hybrid strategy that involves leasing first to enable rapid implementation and later purchasing when budgets and infrastructure are established. This approach improves long term value, reducing early cost, improves regulatory compliance, and provides operational flexibility. 
In conclusion, implementing CT technology is a strategic investment in safety, regulatory compliance, operational effectiveness and the future of aviation, not just a financial decision. 
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How important do you think modern technology is improving airport security operations?	
Very important	Important	Somewhat important	Not important	92.6	7.4	0	


In your opinion, what is the main advantage of using CT scanners in security screening?	




Better detection of explosives and prohibited items	Faster passenger processing	Reduced need for manual inspections	Improved image quality and analysis	72.900000000000006	3.7	5.6	14.8	
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Training staff to operate the machines on a daily basis, performing restarts etc and training staff to use the
enhancements available in the time they have most efficiently.
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Training. Training should be tailored with the advancements

Training all of the staff on the new machines can be time consuming and reduce efficiency in the short run
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More training required and machines being down for usage as they are either updating the programming or
implementing a new machine
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