"Topic: Implementation of blockchain technology in aviation industry™.

Introduction:

Blockchain technology is a revolutionary force with far-reaching conseguences across nUMerous

sectors in the quickly expanding technological waorld, The airline sector is no different, given its

strong emphasis on efficiency, safety, and consumer trust. The techmglogy known as blockchain,

Blockchain can have a major impact in another important area, which is the integrity of
maintenance data. The aviation industry suffers from difficulties like fabrication of documsents and

the use of unauthorised parts. By using blockchain technology to store and manage maintenance

data, these nsks can be reduced and aviation operations can be made safer and more reliable overall




(Aleshi et al., 2019). Moreover, Airlines’ commercial operations can also profit from
blockchain technology. Technology can improve consumer connections and marketing
initiatives by streamlining procedures like plane travel and mutual payments.
Blockchain adoption in the awiation sector is hampered by the need for substantial

infrastructure and digital technology know- how (Komandrovska, 2020). Furthermore,

Blockchain technology holds promise in mitigating aviation-related ity CONCerns,

Federal Aviation Administration’s and other on ADS-8 technology

for flight safety, this use is essential (P jan, 2022), Blockchain has
the potential to improve sustalg operational considerations.

Blockchain has the potent - 3 omic, environmental, and social
sustainability in the ag@fion sDRply “ehai@ through the promaotion of sustainable
practices. By providi t rac@gbility, transparency, and decentralised data

management, bl

ds resource efficiency, accountability, and fraud

SECUMtY, tainability. But putting it into practice will not be easy; it will reguire
talent and infrastructure adjustments. Blockchain has an indisputable role in
revolutionising airline operations and management, even while the sector navigates

these hurdies.

1.2: Main Research Question:




How is blockchain technology influencing the operational and security dynamics

of the aviation industry?

Sub-Research Queastions:

1 In what ways does blockchain technology enhance the management and security
of maintenance records and data in the aviation indusiry™?

- How does blockchain integration affect supply chain man

transparancy within
the awiation sector?
Literature review:

Introduction to blockchain in aviation:

Blockchain technology is becoming more = lar in the aviation sector. It is

distinguished by its decentralise ure ledger system. It promises o transform
data management, mainte iother facets of aviation. Blockchain provides major
ith complicated data systems and demands high levels

plication of blockchain technology in aviation has the potential

rification, and aircralt maintenance. The technology assures that|

of and auditable, supporting transparency and efficiency (Ahmad et al.,

the asrospace and aviation industry by providing safe and permanent records of transactions
ensuring the authenticity and traceability of parts and operations (Yadav, 2019). The aviation
industry is investigating novel blockchain-based technologies 1o improve company operations in

a fiercely competitive setting. This involves switching 1o decentralised blockchain systems from




centralised platforms to boost productivity and cut expenses (Lopes et al., 2021).
Blockchain integration in aviation is expected to solve some of the most difficult
problems lacing the sector and provide a new level of security, efficiency, and

dependability. .
Data management and security:

Maintaining maintenance records and protecting data are two crucialigcets of the aviation sector

(Jensen, Jessing, Chiu,

maintenance indust

panies has the potential 1o greatly improve data storage and|
addition to enhancing data security, this strategy makes MRO
to implement blockchain technology in spite of current obstacles

rthy, Markou, & O'Connell, 2022).

Blockchain solutions can also improve aeroplane parts' trackability and traceability for inventory
management. Blockchain technology facilitates efficient decision-making processes, improves

inventory management accuracy, and lowers maintenance errors by offering a platform for precis
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recording of spare parts traceability data (Ho, Tang, Tsang, Tang. & Chau, 2021).
Moreover, Hyperedger is an open-source programme that was used to establish a
permission-based blockchain for the storage of aircraft maintenance records as part of a
blockchain architecture created to improve its security. This solution provided the

indefinite storage of maintenance logbooks in a trusted environment, thereby preserving

the integnity of the records (Aleshi, Seker, & Babiceanu, 2019). In conCigion, there are a
lot of advantages to using blockchain technology in data
records management in the aviation industry. It impr efficiency
and safety in the aviation industry by streamlini ngthening data

security and transparency.
Supply chain management:

Supply chain management is being revol ' hain technology, which improves
supplier quality data managemeritia 2=1) egses, Its decentralised structure and
unchangeable ledger mak 3 pement and tracking transparent, safe, and effective,
Blockchain technolog to Bnhance supply chain performance, as illustrated by a
food supply chain. Strengthening quality, safety, logistics

ion, it created a blockchain information platform model and

the supply chain. The study employed a Stackelberg game model

2 and after deploying blockehain, suggesting that blockchain investment

Another study highlighted how blockchain contributes to increased transparency, trustworthiness,
and accessibility of supply chain data. Blockchain technology makes it possible 1o track

transactions, product traceability, supplier payments, logistical information, and contract execution




in supphy chain management in a safe and transparent manner (Pardeshi, 2021). It has
also been investigated how blockchain technology might be used in construction
supply chain management 0 change the nature of trust from relational (o systemic and
cognitive. This study shed light on how the use of blockehain technolagy in the building

supply chain management process affects several kinds of trust (Qian &

Fapadonikolaki, 2020). The analysis of blockchain's integration supply chain
management  procedures also  identified  important

disintermediation, data platform, accounting a
interoperability. This analysis provides a platfo
based supply chains fit in with supplier relati

Maintenance records and safety:
units (Della valle & Oliver, 2021).

systelly, this concEpguarantees the permanent and reliable storage of maintenance logbooks,
ENSuring tegrity [(Aleshi, Seker, & Babiceanu, 2019)]

To ensure record integrity and traceability, another project built an aviation maintenance recond
system based on blockchain technology called AirChain. According to Jensen, Jessing, Chiu, and

Meng (2022) this system showed how blockchain technology might be used o store data in a way




that is both easily accessible and tamper-resistant, meeting the safety criteria
needed in civil aviation. Additionally, a study looking into the application of
hlockchain in Maintenance, Repair. and Overhaul (MRO) organisations showed how
blockchain can greatly add to the complexity, multi-actor nature, and data security
requirements of the maintenance industry. The study (Efthymiou, McCarthy,
Markou, & O'Connell, 2022) addressed the preparedness a obstacles to

blockchain deployment in aeroplane maintenance facilities m the

potential of blockchain in data storage within MR | : ies show

that by guaranteeing safe, transparent, and clrds, blockchain

maintenance records, improving the ity of aviation operations,
Chapter 3: Research Philosophy:

ari, 2020). The initial step involves a comprehensive search for
iple"Batabases such as Google Scholar, IEEE Xplore, and Scopus will be

ne of sources, including peer-reviewed articles, conference proceeding

L
-

o N

and ind 5. The search will be guided by keywords like “blockchain®, "aviation industry™,
“data security”, "supply chain management”, and "maintenance records”. The inclusion criteria
will be clearly delined to focus on articles that specifically discuss the application of blockehain

technology in aviation, published within the last ten years. This time frame ensures the inclusion

of the most recent and relevant studies. Once the relevant literature is identified, the selected




sources will be meticulously analyzed. The interpretivist paradigm guides this process,
as it allows for understanding the subjective meanings and experiences of those
involved in the application of blockchain in aviation. The inductive reasoning approach
will enable the emergence of themes and patterns from the data itself, rather than

imposing preconceived categaories (Streefkerk, 2022).

The data will be analyzed using thematc analysis, a flexible m thafgwell-suited
For
identifying, analyzing, and reporting patterns (theme N rdoost, 2022).
The

g

analysis will begin with repeated readingsgf a deep

understanding of the

content. Initial codes will be ge s and concepts relevant to the

research

questions. These codes the into potential themes that capture the

essence of the

5 ¥] d and refined to ensure they accurately represent

back-and-forth process between the dataset, coded extracts,

rity and credibility of this secondary research study on blockchain technology
of themes, ensuring coherence and consistency. The final themes will provide insights

ﬂp@lﬁ[iﬂﬂ in the aviation industry requires careful evaluation of ethical issues. First of all, it is
iy W

imperative to properly credit all sources consulted in this research because it entails a thorough
blockchain technology is being implemented in the aviation industry, highlighting

literature evaluation. To protect against plagiarism, this calls for careful reference and citation of
benefits,

the onginal writers. Second, a fair and transparent literature selection process is required. To
challenges, and future prospects, Moregver, the findings will be interpreted in light of the

existing

——teratureoffering a-comprehensive understanding of the current state and potential

future

Miractiane Al Blacrkebain taechnnlocy i awvanan Thie anaeaach will areddde a ekl



present a fair assessment of the subject, the research should draw from a wide variety
of sources, selective citation could distort the results, It is imperative to incorporate
diverse viewpolnts from research, such as those thal may present opposing arguments

regarding the use of blockchain technology in awation.

Twio more important ethical factors are privacy and confidentiality (Sgnjan et al., 2014).

Even if

the majority of the data used in this study is publically acceSgible, @l (O spect
the onginal
authors® right to privacy and intellectual proper i or proprietany information

ty. A s
that is
unintentionally discovered throughout th% needs to be handled

discreetly. Lastly,

the investigator needs to b Mglle est when analysing and interpreting the

results.

Personal biases ould not be included in the conclusions; instead, they

should be

based vidence gathered (Bhandari, 2021). This strategy makes
surefiat the

study thig@lly and significantly to the corpus of information already available on
blockchain

technology in the awvation sector.
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