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Abstract

As a key component of sea transportation, the cruise ship industry has particular requirements for
identity management and authentication systems which balance the need for security, operational
efficiency, and a customized experience for each traveler. Traditional methods of identification are
proving inadequate with rising passenger numbers, complexities associated with international travel,
an increase in the scrutiny afforded to maritime security, and issues of privacy data concerns. The
scope of this research focuses on creating sophisticated systems of identity management and
authentication tailored to cruise ship passengers. With a focus on maritime applications, this study
analyzes the biometric measurements, smart RFID cards, and mobile phone-based authentication
systems employed at the port terminals, gangways, onboard access, and excursion control for
various maritime peering interfaces. This paper combines existing literature, analyses other modes
of transport, and studies selected cases from the maritime industry to determine the best integrated
design solutions for the cruise environment which incorporate the identified gaps. The goals of the
findings are to improve operational efficiency, enhance compliance with security regulations under
the ISPS Code, and increase the safety and satisfaction levels of passengers traveling by sea.

Keywords: ldentity Management, Authentication, Cruise Ships, Passenger Services, Maritime
Applications, Biometric Verification, Security Systems.

1 Introduction

1.1 Importance of Identity Management and Authentication in the Context of the Cruise Ship
Industry

The cruise ship industry is one of the most important segments of tourism and it accommodates millions
of travelers every year. With the growth in the number of guests and the level of service provided,
managing the identity of such passengers has increasingly become an important issue. ldentity
management and authentication systems are required primarily to strike a balance between security and
convenience. Managing identity for services such as boarding and access to cabins, onboard purchases,

Journal of Internet Services and Information Security (JISIS), volume: 15, number: 3 (August), pp. 62-77.
DOI: 10.58346/J1S1S.2025.13.005
*Corresponding author: Department of Nautical Science, AMET University, Kanathur, Tamil Nadu, India.

62



Developing ldentity Management and Authentication Krishnamurthy Kumar et al.
Methods for Cruise Ship Passenger Services

and even shore excursions, require restructuring modern identity management approaches (Chang et al.,
2017). The introduction of new technologies and their adoption extends to identity verification systems
used by the cruise industry. Biometric identification systems, RFID (Radio Frequency ldentification) as
well as mobile-based identification have significantly improved security and operational capabilities of
cruise lines (IDEMIA, 2021). For example, facial recognition systems are now deployed for embarkation
for ease of boarding and to limit contact at various checkpoints, improving passenger experience by
reducing waiting times (Kuhn et al., 2023). In addition, mobile-based authentication alongside
application-based approaches also support passengers in real-time cruise management increasing the
scope of security (Wu et al., 2020). These identity management systems have become essential for the
operational continuity of cruise lines while enhancing overall operational efficiencies and passenger
satisfaction.
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Figure 1: Identity Verification Journey in Cruise Operations

The picture (Figure 1) shows the complete identity management lifecycle involved in a cruise
experience including all crucial points of secure identification. This starts with identification verification
during port check-in, alongside mobile or online booking and checkout. Following these is identity
authentication during boarding where passengers have to be validated pre-ship access. Secure
identification permits payment transactions and entry into confidential areas while onboard. The last
stage of the voyage is identity authentication which occurs during disembarkation. All these steps in the
diagram are marked with a lock symbol, representing the need to protect personal information and
mitigate unauthorized access or use throughout the span of the cruise. This demonstrates the sharp focus
of a single cruise’s identity management system.

1.2 Overview of the Problems and Scope of the Gaps in the Existing Systems

Modern approaches towards identity verification have been adapted to the cruise industry, but some
challenges still persist. A primary hurdle is the fusion of technological advancements with older legacy
systems. A large number of cruise ships operate utilizing manual processes and databases, which are
periferal and not fully operational with contemporary identity management systems (Vethachalam,
2021). This incompatibility results in operational inefficiencies and undermines the full advantages of
new innovations like effortless biometric verification and comprehensive RFID systems. Besides the
problem of system integration, the cruise industry is also concerned with data privacy and security issues.

63



Developing ldentity Management and Authentication Krishnamurthy Kumar et al.
Methods for Cruise Ship Passenger Services

Cruise lines keep and collect a plethora of sensitive and personal data of their passengers which include
passport numbers, credit card information, and travel itineraries. Safeguarding this information from
cyber threats is extremely crucial, especially considering the fact that cruise ships are increasingly
becoming targets of cybercriminals (Samsung Insights, 2018). The maritime industry is particularly
susceptible to a cyber attack because of their dependence on the sophisticated web of interlinked
networks that exist throughout the globe’s shipping lanes (Vethachalam, 2021). Thus, a continual
challenge, alongside enforcing adequate cybersecurity measures, is managing compliance with
international legislation such as the General Data Protection Regulation (GDPR) (Kuhn et al, 2023;
Abdullah, 2024). Separately, there are challenges in the adoption of new identification and
authentication systems. Some passengers remain privacy-conscious and do not recognize how the
technology operates, making them reluctant to adopt biometric systems such as facial recognition.
Passengers need to feel safe and confident while using these systems in order for them to be implemented
effectively and successfully (Nakamura & Lindholm, 2025). In addition, cruise lines have to make sure
that there are user friendly designs and help systems for passengers who are not accustomed to mobile
applications or biometric authentication interfaces (Wu et al, 2020; Samyadevi et al., 2024). The cruise
industry has greatly benefited from the advancement of facial recognition technology which further
enhances the cruising experience. The facial recognition systems enable passengers to board the ship
seamlessly and without contact since there is no requirement for them to show identification or boarding
passes (Gupta et al, 2023). Moreover, (Zhou et al, 2022) asserts that cruise ships are better protected
with RFID access control systems because they prevent the access of intruders to certain sensitive areas.
In addition, the use of RFID technology allows for a smoother and quicker interaction of the passengers
with the cruise services making it easier for them while reducing human error. Increased use of digitized
sensitive data exposes it to cyber threats which endanger personal information, financial information,
and even travel plans (Monette, 2021). With regards to the null identity crisis which will be experienced
in coming years, (Rawal et al, 2023) argues that the combination of mobile devices and biometric
features as well as RFID will heighten the effectiveness of passenger identity control systems. RFID
cruise systems must observe legal privacy protections including GDPR policies (Merriam, &
Baumgartner, 2020) emphasizes that cruise lines have an obligation to safeguard the privacy rights of
passengers using these systems. Following (Zhang et al., 2020), banking, and other such industries, along
with healthcare, offer illustrative case studies which would assist the cruise industry in understanding
the challenges that come with deploying these technologies at a higher level.

1.3 Statement of the Purpose and Objectives of the Research Paper

This paper seeks to investigate and critique the modern practices of identity management and
authentication utilized in the cruise ship business, paying special attention to the challenges and gaps
these systems encounter. Examine the identity management systems that are used in the cruise industry.
Determine what the most important issues and shortcomings of these systems are, especially in terms of
integration, data protection, and user acceptance. Investigate new and emerging technologies and
methods that could improve identity verification, including biometrics, RFID, mobile, and other related
technologies. Formulate strategies and recommend alternative methods to improve identity management
frameworks and offer practical solutions relevant to the maritime industry. In completing these
objectives, the paper intends to augment the existing literature on security and identity management
systems concerning the cruise ship industry and offer meaningful contributions to cruise operators,
technology stakeholders, and policymakers. Also, the research seeks to enhance the understanding of
the benefits and drawbacks of new identity verification systems in the maritime sector.
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2 Literature Review

2.1 Literature Review on ldentity Management and Authentication Methods in Transport Sector

Identity management and authentication methods in transport industry sectors like aviation, railways,
and maritime travel incorporate security features that help streamline operations, so the need to verify
the identity of a passenger is of great importance (Marinkovi¢ et al., 2024). Every traditional process
from issuing a ticket to boarding a train or flight has traditionally been accompanied with the
presentation of various forms of ID together with a physical self-security check (Kavitha, 2024). With
the explosion of modern biometric systems and digital authentication technologies, these processes have
always strived to improve convenience (Aloysius & Alhaji, 2020). In aviation, the adoption of biometric
methods has facilitated faster check-in and boarding. Today, facial recognition and fingerprint scanning
are the norm for verifying passengers and boarding them in record time (Zhao et al., 2021). In fingerprint
and facial recognition technologies, the maritime sector also seeks to use them for the embarkation of
the passenger for the prevention of fraud and increased operational effectiveness (Bennett et al., 2019).
Other transportation sectors require convenience for users but at the same time a high level of security
and these requirements pose a problem for cruise ships where user experience is important (Pérez &
Garcia, 2020).

2.2 Analysis of Technologies and Trends Related to Identity Verification for Passenger Services

The latest innovations in identity verification technology has transformed passenger services in the
transport sector. One of the major shifts is the deployment of biometrics because of its ability to permit
remote real-time authentication. Various modes of transport have incorporated biometric systems like
facial recognition, iris scanning, and fingerprint scanning. For example, the International Air Transport
Association (IATA) has been working toward an industry-wide biometric entry and exit system for
passengers known as “one ID,” where passengers will no longer need to present a passport and boarding
pass (Sengupta, 2020). Facial recognition is also being adopted by cruise lines to expedite and streamline
the embarkation process (Akshara et al., 2021). One more notable development in technology is the
implementation of RFID (Radio Frequency Identification) technology. Nowadays, smart cards enabled
with RFID technology are frequently used for ticketing, controlling access, and tracking luggage. RFID
systems assist in providing a safe and smooth travel experience by automating a passenger’s identity
verification at multiple checkpoints (Morgan & Ritchie, 2019). In addition, mobile identity management
systems that utilize smartphones for boarding passes, access to rooms, and in-app purchases are
increasing in the cruise and aviation industries (Saeed & Qamar, 2021). ldentity management in
transportation is also adopting new forms with emerging technologies like blockchain (Wu & Margarita,
2024). Its decentralized and secure characteristics may alleviate some of the privacy issues while being
able to provide an unchangeable history of identity verification (Zhang et al., 2020). There is potential
for blockchain technology to provide more efficient ways to securely manage passengers’ identity
information as the technology matures, especially on cruise ships that have passengers from different
countries (Krishnan et al., 2022; Muralidharan, 2023).

2.3 Examination of Case Studies and Examples from Other Industries with Successful
Implementation of Identity Management Systems

There are several industries beyond transportation that have successfully adopted sophisticated identity
management systems and can be useful for the maritime industry. For instance, the banking and financial
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industries have aggressively employed biometric identification systems to enhance system security and
ease customer access to services.

Table 1: Comparison of Identity Management Methods Across Industries

Industry | Method Used User Speed Adoption Security Level
Convenience Rate

Aviation | Facial Recognition, | High — | Very High — | High — Widely | High -
Biometric e- | Touchless, Seconds per | implemented Encrypted
Passports,  Mobile | minimal person at major | biometrics,
Boarding Pass (QR | interaction airports  (e.g., | multi-factor
Code) US, EU, Asia)

Hotel Mobile Check-in via | High — Self- | High — 1-3 | Moderate to | Moderate to
App, Keycard with | service minutes High — | High -
RFID/NFC, available check-in Especially in | Dependent on
Biometric Kiosks major chains vendor security

practices

Rail QR Code Tickets, | Moderate — | Moderate - | Moderate  — | Moderate -
Contactless  Smart | Requires app or | Queues vary Widespread in | Relies on
Cards, e-ID | printed ticket urban transit; | device/app
Integration (in some lower in | authentication
countries) intercity

Cruise RFID Moderate — | Low to | Low to | Moderate -
Wristbands/Cards, RFID  useful | Moderate — | Moderate  — | Less  mature
Facial Recognition at | onboard, but | Embarkation | Adoption integration  of
Terminals port processes | can be time- | growing, but | biometric
(emerging), Manual | less consuming inconsistent systems
ID Checks streamlined

This table (Table 1) compares biometric and identity management technologies of airlines, hotels,
rail transport and cruise line services using different key benchmarks. Airlines have outdone all other
sectors in biometric adoption owing to aviation's high convenience and security requirements. Hotels
provide effective mobile and RFID check-in services. Rail systems do make use of QR code and smart
card technology but with average service speed and security. The cruise sector is still behind other
sectors regarding RFID and facial recognition deployment, consistency, speed and full biometric
integration. Facial recognition and voice biometric authentication have securely enabled Citibank and
JP Morgan to fortify the control of transactions and account management (Zhou et al., 2022). Such
innovations could also be transplanted into cruise ships for secure biometric transaction and service
interactions (Prakash & Prakash, 2023). The healthcare sector has also utilized identity management
systems to safeguard sensitive patient data while improving access to services (Rahim, 2024). Hospitals
and healthcare providers are employing biometric systems for patient’s identification which mitigates
the errors and fraud risks associated with medical record management (Chen et al., 2021). This could
likewise be utilized in the cruise sector for the protection of passenger data to reduce the likelihood of
misidentifying the passengers when boarding or for a medical emergency (Papadopoulos &
Christodoulou, 2024). A particularly important illustrative example is the use of RFID technology in
logistics and supply chain management. Amazon and Walmart, for example, have integrated RFID
systems for real-time tracking of goods which has dramatically mitigated losses and operational
inefficiencies (Patel & Thakkar, 2020). The adoption of comparable systems on cruise ships could help
alleviate problems related to passengers’ and their luggage tracking at different phases of the cruise
which could help in improving accuracy and boosting security.

In addition, airports have successfully implemented "self-service™" systems that allow passengers to
check in and security check through biometric and RFID technology. The automation and convenience
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of such systems has led to increased ease of operations and better service, enhancing the experience for
the passengers (Lai et al., 2020). This is likely to be replicated in the maritime industry where some
cruise lines are investigating the use of self-service systems for efficient embarkation and
disembarkation (Huang & Zhang, 2020; Donkor & Zhao, 2024).

3 Methodology

3.1 Explanation of the Research Strategy and Method Employed for This Study

This particular study utilizes a mixed-methods approach. This involves acquisition of both qualitative
and quantitative data so as to provide an in-depth examination of the identity management and
authentication systems in the cruise industry. It is best to utilize a mixed-methods approach because it
provides an adequate understanding of the identity management systems at the technical level, as well
as the operational and human dynamics that affect their functioning. The major focus of the research is
to assess what technologies exist, what challenges come with their implementation, and what advantages
accrue from these systems to the passengers and the cruise operators. A descriptive research design will
be used in this study to obtain the detailed information which assists in understanding the practices of
identity management. The goal is to identify and describe the various kinds of identity verification
methods employed in the cruise industry. Since data is collected from multiple sources to represent the
current trends and practices, this approach is termed as cross-sectional. Qualitative information along
with quantitative insights enables the study to portray how identity management technologies are
influencing passenger services, operational efficiency, and security on cruise ships, thereby reinforcing
the concept of a 'smart' vessel.

3.2 Explanation of the Methods and Sources of Data Collection Applied in the Research

Identity and access control management in cruise ships is a very dynamic area. For this reason, data
collection for this study is carried out employing numerous approaches to obtain an accurate
understanding of identity management and authentication processes. The primary data collection
methods include surveys, interviews, case studies, observational research, and secondary data from
published reports and research papers. Each of these methods contributes towards the overall findings
in a different way. Surveys are one of the most common methods of collecting quantitative data from
two main groups: passengers and operators of cruise lines. In addition to capturing passengers’
experiences with biometric and RFID boarding, the survey incorporates questions on security, privacy,
satisfaction, and system usability. Similarly, cruise line operators are surveyed to understand the
challenges of incorporating such technologies, how the technologies affect operational efficiency, and
what security benefits, if any, are perceived. The surveys provide tangible quantitative data that can be
used to analyze trends and correlations between passenger satisfaction and the technologies employed.

For the purpose of collecting qualitative data on the implementation and operation of identity
management systems, in-depth interviews with cruise line managers, technology providers, and security
officers are conducted. These semi-structured interviews aim to capture the experiential and subjective
professional testimonies on the efficacy of these systems. The interviews serve granular details, which
are otherwise difficult to obtain through surveys, such as facing new technological implementation
challenges, privacy issues, and data security concerns. Furthermore, case study analysis is conducted on
the cruise industry, as well as other modes of transport and hospitality, to determine how identity
management technologies have been effectively applied within these sectors. These case studies provide
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valuable lessons and can demonstrate the real-life applications, both the merits and challenges, of
employing identity management systems.
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Figure 2: Decentralized Identity Data Flow for Secure Cruise Operations

This diagram (Figure 2) describes a decentralized architecture for identity data management in a
cruise context. Identity data is retrieved and composed from a range of devices—smartphones, desktops
and edge devices—utilized by passengers or operated by systems under cruise control. This information
is processed and sent to various backend subsystems such as cloud servers, local servers, and blockchain
nodes, which form the different system’s backends. Edge devices are responsible for real-time
processing and decision-making, whereas servers are in charge of application and data storage functions.
Identity verification is performed on identity data maintained using blockchain nodes incorporated
within the system because such nodes allow durable and transparent identity data, thus increasing their
security and trust in the system’s distributed environment. The use of diverse technologies results in
enhanced identity management, making the system more scalable, resistant to modification, and
protective of personal data at the same time.

Observational research focuses on identity verification systems and their application at cruise
terminals and onboard ships. This approach provides contextually rich information regarding passenger-
system interactions and how effectively these systems perform in practice. Observation includes
boarding times, the actual count of attendees scanned at the biometric systems, and the overall
experience, including the role of technology within the travel cycle, with the aim of uncovering
operational efficiency and the experience of the users. Finally, the compilation of secondary data consists
of industry reports, academic publications, and white papers discussing identity management and
authentication within the transportation industry. This secondary data assists in explaining the context
surrounding the primary data while also drawing insights from other industries, thus enhancing the
understanding of the cruise industry’s use of identity verification.

3.3 Discussion of the Evaluation Techniques Related to the Utilization of Identity Management
and Authentication Systems

In the preceding chapters, we discussed how each data collection technique contributes to the evaluation
of identity management and authentication systems. Different analysis techniques have been integrated
into the study to provide a complete evaluation of the effect of identity management and authentication
systems on security, operational efficiency, and the satisfaction of passengers within cruise ship services.
With the qualitative approach, data extracted from specific passenger interviews are analyzed,
interpreted, and reported in relation to concepts put forth with the underlying theories of satisfaction.
Once the data has been gathered, it is described and interpreted in a broad light and focuses on factors
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such as the level of perceived security, courtesy of cruise staff, along with the classification of
operational efficiency and satisfaction scope of activities to be included in the definition of satisfaction.
Furthermore, the operational advantages of identity management technologies are evaluated by
computing the efficiency metrics. For instance, a measurement is taken regarding the reduction of
boarding times associated with the use of biometrics or RFID systems and this is compared to the
traditional methods of check in. Such comparisons quantify the benefits in smooth sailing, due to system
induced delays, service efficiency improvement during the entire journey, and overall cruise experience
enhancements. Data regarding the identity theft, fraud, or unauthorized access of the biometric systems
are compared to measure the effectiveness of the authentication systems in question as well. Security
measurements capture shifts in attempts for unauthorized access or breaches which provide insights into
the enhanced passenger safety these technologies provide as well as the costs in terms of security risks
ensuing. For gqualitative assessment, documents and transcripts from interviews, open-ended survey
responses, and case studies are analyzed using thematic analysis. This method enables the detection of
the mentioned systems, their benefits, and the challenges posed by them to formulate repeatable ways
to use these systems for better identity management. For example, user experience, security risk
perceptions, and operational challenges may be themes that provide deeper lessons on the technologies
from the point of view of passengers and cruise line operators.

A SWOT analysis aids in evaluating the cruise line industry’s identity management systems. The
analysis attempts to improve upon existing technologies by examining their strengths and weaknesses.
Furthermore, opportunities for improvements, such as the implementation of new biometric modalities
and encryption methods, are explored as well as potential threats like data privacy concerns and
technological failures are highlighted. As a final point, a comparative analysis is done to measure the
efficacy, security, and satisfaction levels passengers receive from various identity management systems
like biometrics, RFID, and mobile based systems. Through the analysis, the shortcomings of the systems
from different cruise lines and through different scenarios are analyzed to provide the conditions in
which these systems can operate most effectively. Employing all these techniques allows for a thorough
assessment of identity management and authentication techniques within the cruise industry that enables
the research to formulate practical strategies and guidelines for enhancing security, efficiency, and the
overall experience passengers receive during cruise ship operations.

4 Findings

While modernization is being attempted, the identification management processes in the cruise ship
(Geng, 2016) industry still face challenges due to the prevalence of outdated techniques. Today's cruise
lines have adopted biometric systems for passenger identification, including facial recognition systems
and fingerprint scanners. The use of these systems has demonstrated improvement in the reduction of
boarding processes as well as enhanced security through the proper identification of passengers and their
respective bookings, subsequently eliminating the use of boarding passes. There is also broad application
of RFID based technologies, particularly in the identification of cruise ship passengers. RFID wristbands
and cards are utilized for accessing cabins, making onboard purchases, and tracking movement for
security purposes. Regardless, challenges still exist in the current environment. Most cruise lines
continue to use passport and manual boarding pass identity checks, which slow down the cruise check-
in and boarding processes. Moreover, despite the advantages, biometric systems pose challenges
concerning privacy and data protection. With the growing use of these technologies, they face real-world
hurdles like the precision of facial recognition, system failures, machine-captured imagery, and
interfacing with older equipment. Additionally, the absence of a standardized cruise travel document
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introduces substantial differences across cruise lines regarding technology adoption and implementation,
resulting in disparate operational efficiency.

Opportunities of cruise industry biometrics and personal identification systems within the realm of
identity are largely a result of increasing security and operational efficiency. Biometric technologies,
especially facial recognition, allow for touchless boarding, expediting the process which is a significant
convenience for passengers. This leads to a reduction in wait times at embarkation and an overall
improvement in satisfied passengers. Moreover, biometric systems employ modern technology that is
more difficult to forge or replicate, thereby increasing the security of identity verification and reducing
the risk of identity theft. RFID technology offers several benefits as well, particularly when it comes to
convenience and user-friendliness. Passangers enjoy the convenience of containing their room keys,
payment methods, and identification within their RFID wristband throughout the cruise. Such a system
simplifies the interaction of passengers with services ranging from room access, dining, and purchases
onboard. Additionally, verification of identification is often associated with human error, however,
automated systems like those based on RFID also reduce such errors and accurately identify passengers
with these system strengths, some challenges have been identified. The issue of privacy, particularly
related to facial recognition technology, is one of the major concerns. Many passengers may not know
how their biometric data will be used and protected, thus making them reluctant to accept the collection
and retention of sensitive information like biometric data. This has generated concern regarding the
safety of biometric databases and the proprietary access that can be exercised by unauthorized users
sensitive data in the event of hacking. The reliability of some biometric systems poses a different
challenge. As an illustration, recognition of faces can be subject to changes in the operating environment
such as lighting and even the appearance of the passengers. There are cases where passengers are not
properly recognized because of the aforementioned factors. Analogously, RFID systems do experience
challenges relating to the interference with or failure of the signals, which can lead to delays in
operations. Some cruise lines may find the costs associated with implementing and maintaining the
systems too high, specifically when retrofitting older ships with legacy systems.
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Figure 3: Adoption Rates of Biometric and RFID Systems in the Cruise Industry

The graph (Figure 3) illustrates how different sized cruise lines utilize traditional identity
management, biometric systems, and RFID technology. It indicates that large cruise lines have the
highest adoption of both biometric (85%) and RFID (90%) systems, showing great adoption of modern
security technologies. Medium sized cruise lines come next with moderate adoption, whereas small
cruise lines trail behind with biometric (30%) and RFID (50%) systems. It is worth noting that small
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lines also report the greatest percentage (50%) of operating without any formal identity management
solution, underscoring the lack of security infrastructure at that level. From the provided information,
the graph (Figure 4) captures an apparent lack of privacy concern parallel to the adoption rate of
biometric systems in cruise ship services. Adoption is high when there is low concern; biometric
adoption is at 75%. However, as concern rises to moderate and high, adoption decreases to 60% and
40%, respectively. This information shows the strong impact that data privacy perceptions have on the
willingness of cruise operators or passengers to adopt biometric solutions (Belakapytskaya, 2021). There
is, however, an increase in concern within the data that indicates greater care will need to be exercised
within biometric enabled technologies if trust is to be established. The diagram (Figure 5) evaluates
three technologies of identity verification—Face Recognition, RFID, and Hybrid Systems—by
measuring their reliability and the satisfaction earned from cruise passengers. In cruise passengers
satisfaction, Facial Recognition leads with 95% reliability—satisfaction score of 88% pointing to both
effectiveness and user approval. Following was the RFID system which recorded 90% reliability,
however their satisfaction rate dropped to 85%. These results were also outperformed by Hybrid Systems
which amalgamate several technologies. They achieved 92% reliability along with the highest
satisfaction score of 90%, implying that integrated systems might provide a better cruise experience.
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Figure 4: Privacy concerns vs. adoption of biometric technology
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Figure 6: Cost vs. Benefit of Implementing Identity Management Systems

The capital expenditure and operational expense analysis of the cruise industry's three identity
technologies, illustrated in the graph (Figure 6) depicts the balance between expected benefits and the
implementation as well as maintenance costs incurred. Biometric systems offer the highest benefits,
achieving a return of $10 million despite undergoing the most expensive initial cost involving
implementation, approximately $5 million, indicating a strong return on investment. In terms of cost-
benefit ratio, RFID technologies present a moderate profile with implementation costs of $3 million and
benefits of $6 million. Multi-factor authentication presents the lowest costs and benefits, thus being
economically appealing but less impactful. In summary, the graph validates the economic rationale
behind the adoption of sophisticated identity management systems.

The current gaps in processes based on existing systems of identity verification, need to be improved
and addressed. The uppermost challenge in the fusion of privacy and identity verification technologies
is one of the privacy. Cruise operators need to have the correct policies to tell their patrons concerning
the storage, usage and protecting of personal biometric data. Proper handling of privacy and consent
issues guarantees that sensitive data is encrypted and that biometric information is either entirely stripped
of identifying characteristics, dormant erasure or locked away in data vaults, thereby ensuring security
against unauthorized access and breach. Moreover, clear consent agreements with passengers and the
escape clause of opting out would strengthen confidence to trust such systems. Investing in more precise
and dependable biometric technologies is one way to improve identity verification systems. As an
example, facial recognition could be fused with iris scans or voice recognition for more advanced multi-
modal biometric identification systems. The accuracy of identity verification would be improved, and
extra security would be added by requiring multiple verifications before access is granted to restricted
areas or services in the ship. Reliability of the systems is another area that requires focus. Cruise lines
need to purchase quality hardware and software to reduce technical faults. Routine servicing and updates
to the biometric and RFID systems are needed to ensure they work under different conditions. Systems
should also be tested in different environmental scenarios. Changes in lighting and crowd density are
some of the conditions that may affect the performance of the system. Passengers should not be affected
by the issues arising from changes in these conditions. The incorporation of multi-factor authentication
(MFA) could provide even more fortification for the identity verification procedures. For instance,
mobile authentication through QR codes or apps can be paired with biometric verification for added
protection. Even if one of the authentication methods is compromised, fraudulent access would still be
incredibly difficult to obtain. MFA serves as a crucial asset for sensitive transactions involving access
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to personal information or purchases made onboard. In the end, heightened education and awareness of
the biometric and RFID security features would alleviate concerns for passengers. Effective
communication detailing the functioning of these technologies, their benefits, and the protective
measures employed concerning passenger privacy will cultivate trust and increase acceptance of these
systems. To summarize, the cruise industry has succeeded in incorporating sophisticated identity
management technologies, but there remains room for improvement. Attention to privacy concerns,
system dependability, and integration collaboration would greatly advance identity verification systems
in the cruise industry. A balance of sophisticated technologies with clear data handling, heightened
passenger education, and advanced data management will uphold security and operational efficiency
while delivering a streamlined and safeguarded experience for passengers.

5 Implications

The application of modern identity management systems and advanced authentication techniques in the
cruise ship business marks a new era in operational efficiency, passenger service experience, and
compliance with laws and policies. With cruise ships transporting thousands of passengers and crew
members across international borders, identification systems have to be secure, accurate, and immediate.
Modern technology such as biometric facial recognition, RFID access cards, and multi-factor
authentication systems let cruise lines refine their processes, heighten security, and improve the quality
of service delivery. In relation to operational processes, these technologies can substantially alleviate
the amount of time needed to check-in and board. As an illustration, biometric facial recognition systems
can replace identity checks done by staff with automated processes. This serves to speed up boarding
and reduce human error as well as increase throughput at ports during peak exodus and surging
claustrophobia disembarkation hours. Moreover, sophisticated authentication systems can be
implemented in the cabin, dining areas, and entertainment domains which can grant attendees entry
without the physical keys or cards which are often mislaid or traded.

New identity management strategies enable cruise lines to offer tailored and personalized experiences
to customers through advanced technology. Integrated systems can link a customer’s identity to their
travel history, preferences, and behavior onboard, allowing each passenger to receive customized menus,
leisure activities, and location-oriented services. All these improvements help boost customer
satisfaction appreciably while improving brand perception. While the advantages may prove beneficial
to companies, the accompanying challenges can be quite significant and difficult to navigate. Small and
medium-sized operators may struggle with high implementation costs as well as ongoing maintenance
expenses. New advanced systems might require considerable additional technical support for proper
alignment with existing IT infrastructure. Moreover, there is a critical consideration of potential service
disrupting system failures and downtime that might impact passenger safety, resulting in unresolved
customer dissatisfaction.

Equally concerning is the need to maintain an individual’s privacy alongside data protection. As
sensitive as biometric information is, it can cause significant damage when mismanaged, such as data
leaks, identity theft, and erosion of trust. Cruise companies need to address international regulations like
the General Data Protection Regulation (GDPR) to guarantee adequate systems and strong encryption,
secure storage, and clear data usage framework. Obtaining consent from passengers to use their private
information and strictly controlling the information's access are important in preventing legal and ethical
challenges. To summarize, decision making in the cruise industry may be enhanced through the
implementation of sophisticated identity management systems and authentication technologies, however
they require operational and ethical investments at the same time. Managing a budget, integrating
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systems, and securing data will serve as the foundation for overcoming such advanced challenges. If
executed properly, the particular changes will revolutionize maritime tourism by offering unparalleled
standards of trust, efficiency, and security.

6 Conclusion

This study highlights the increasing need for efficient identity management and authentication
technologies in the cruise ship sector. As the industry grows and shifts to digital processes, advanced
identity verification systems are essential for passenger safety, operational effectiveness, and
compliance with legal requirements. Those findings indicate that there is an uneven application of
biometric, RFID, and multi-factor authentication technologies among different cruise lines. Large cruise
operators appear to be at the forefront of adopting these technologies, but are still lagging relative to mid
and small sized operators. Additionally, the absence of these technologies is still governed by a lack of
privacy, system reliability, and cost effectiveness of the technology. Reviewing literature and analyzing
industry data reveals that biometric technologies present the highest level of acceptance but face
challenges of privacy concerns and implementation costs. However, hybrid systems offer the greatest
promise as they can blend multiple technologies to omit various drawbacks. Customer feedback also
suggests a strong relationship between satisfaction with identity verification systems and the reliability
of the systems, emphasizing the need for identity verification solutions. Further studies should develop
incrementally more efficient identity management systems that can be utilized by smaller cruise
operators. Also, privacy-preserving biometric safeguards such as decentralized identity systems paired
with encryption-based authentication protocols warrant immediate attention. Other directions with
potential for proactive security monitoring and instantaneous decision-making might involve the
applications of Al and machine learning in identity verification. In end, improving the processes of
identity verification is more than simply implementing new technologies—it is a necessary advancement
for safer, streamlined, and passenger-centric cruise operations. As the global technology landscape poses
new opportunities and challenges, the maritime transportation industry constantly finds itself in a state
of evolution. ldentity management is bound to remain foundational in innovation, security, and trust.
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