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ABSTRACT

Blockchain techngology has recently started to be adoptedin the shipping
industryand is still in the early stage of adoption for most shipping sectors. To
boost the technology adoption, shipping companies need to be aware of the
impact blockchain characteristics and applications can make on their business
process and understand how they can enhance operational efficiency.
Eventhough few studies have investigated the blockchain applications in the
shipping industry, most of them cover the topic from a general perspective for
the industry as a whole. Yet, these applications should be studied from each
stakeholder's perspectivein the industry. This paper aims to investigate the impact
of blockchain applications on the ship management companies in particular. A
systematic literature review has been used as a method to identify and analyze the
work related to the blockchain applications in the shipping industry and findings
are classified into three categories; blockchain charactetistics,
blockchainapplications, and impact on ship management companies. The result
revealed that most of the studies in this field address the blockchaintechnology in
the shipping industry from a general perspective covering all stakeholders
involved. In contrast, this study addresses the topic from the perspective of the
ship management companies in particular. The finding of this paper indicates that
ship management companies are the most beneficiary of the blockchain
technology among the supply chain stakeholders. The impact of the technology
can enhancetransparency, lower transaction costs, eliminateintermediaties, and
reduce fraud. For ship management companies, blockchain applications include
documents and updates exchange, eBill of Lading, smart contracts, ship history
records, shipment and cargo tracking, and digitalizing and automating shipping
documents and transactions.
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stakeholders of the supply chain, which can

chains s facilitate the blockchain technology to increase

complexity of tasks, efficiency in the shipping process. As per the
transparency, study of [3], which systemically identified and

agility, and traceability, and problems in security
and authenticity [1]. Blockchain is a promising
and disruptive technology that could potentially
remedy the challenges based on its features [2].
Shipping  companies
transportation of the goods are one of the main

responsible  for the sea

ranked the beneficiaries of Blockchain technology
in the Shipping Industry, their study found that
ocean carriers (ship management companies) are
the highest group that can benefit from the
blockchain technology. A study by [4] on the
adoption  of  blockchain  technology in  the
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shipping industry gave a comprehensive review of
blockchain applications from the perspectives of
different industry sectors. It suggested that future
research  examine the economic impact of
blockchain in each application area. because the
blockchain technology in most shipping sectors is
still in its early adoption stage which motivated
this study to address the impact of the blockchain
application on the ship management companies in
order to increase knowledge and awareness which
can encourage the ship management companies
to take further steps to adopt the new technology.

Introduction to  the ship  management
companies

Sea shipping is classified into several types
according to the type of cargo the wvessel is
shipping which requires the ship to be suitably
equipped with needed equipment and tools which
can handle the specific type of cargo, such as
container ships, tankers, dry bulks carriers, reefer
ships  and  multi-purpose  vessels  [5].  Ship
management is defined as "a complex sequence of
decisions  requited to ensure the effective
operations and petformance of a ship, as part of
the transportation system or, as part of a fleet of
ships [12]. As discussed by J. W. Jeon et al, there
are three types of ship management companies:
in-house management company, third-party
management company, and hybrid company. An
in-house company is established by a ship owner
and handles the ownet's vessels, while a third-
party management business offers ship owners
with outsourced management services. A hybrid
organization is a blend of in-house and external
management firms. The core function of the ship
management companies is to ensure the safe and
on-time delivery of cargo from one end to the
other [7]. However, as discussed by [8] ship
management involves a range of tasks and
activities  like  crewing, technical ~management,
insurance, freight management, accounting,
chartering, sale and purchase, provisions,
bunkering, and operations. Today, technology
revolutionizes traditional operation processes in
almost all industries including the shipping
industry. The blockchain technology promises to
transform the traditional sea shipping model by
digitalizing most core shipping processes [9].

Introduction to the blockchaintechnology
Satoshi Nakamoto, the anonymous person or
group behind Bitcoin, first presented blockchain

technology. Nakamoto stated how  blockchain
technology, a  distributed peer-to-peer linked
structure, might be used to solve the problems of
maintaining the sequence of transactions and
eliminating  double-spending [10]. A blockchain
network is a decentralized ledger used for trading
and exchange of assets. It uses a shared ledger
(that is either public or private) for recording the
history of electronic business transactions that
take place in a peer-to-peer (P2P) business
network [1]. As opposed to relying on a third-
party mediator, a blockchain network may use
proof of work or another consensus process to
provide trust, accountability, and transparency
[11]. "Blockchain" is a combination of the words
"block" and "chain"; the data blocks are
connected in time order and combined into a new
chain data  structure. At the same time,
cryptography  technology is attached to ensure
that it cannot be tampered with and forged and
distributed in a distributed way data ledger for
storage. Blockchain technology is the wuse of
blockchain data structure to verify and store data,
using distributed node consensus algorithm  to
generate and update data, use cryptography to
ensure the security of data transmission and
access, Utilize smart contracts composed of
automated script code to program and manipulate
data A new distributed infrastructure and
computing paradigm [12]. While Blockchain and
Bitcoin share a historical connection, they are
different concepts. Blockchain is the technology
that underpins Bitcoin; it is Bitcoin's virtual
infrastructure.  Blockchain's  potential —applications
go far beyond the cryptocurrency industry [13].
The blockchain technology can be applied in
several industries, including international trade,
finance, customs and certification  processes,
transportation ~ and  shipping,  supply  chain,
insurance, distribution, intellectual property (IP)
and government procurement [13], [14].

Literarture review

To provide a comprehensive bibliography of the
academic literature on the blockchain applications
in the shipping industry, This research wuseda
methodology of content analysis based on the
four-step process model applied by (Seuring &
Gold, 2012) to conduct a systematic analysis of
blockchain applications in the maritime industry.
Material collection, descriptive analysis, category
selection, and material evaluation are the four
steps used[15].
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Figure 1: Research Approach- Source: Seuring & Gold, 2012. (2012)[15]

Material collection

Since the applications of blockchain technology in
the shipping industry is a rather new field of
study, the extent of publications was very
limited.Available online journal databases were
mainly  searched and selected from  Scopus
databases. The keywords wused to address the
research question were identified in two groups—

one includes "Blockchain" AND "shipping", the
other  includes"blockchain  application" — AND
"shipping". According to these groups, different
keywords were used to search, related academic
papers in the fields of title, keywords and abstract
in the Scopus database. Additional search for
related commercial publications, newspapers and
magazine papers were done on google.

Table 1: Inclusion and Exclusion criteria:

Criteria Inclusion Exclusion
Study type Empirical and theotetical/conceptual studies. Peer- Duplicated studies
reviewed;
working/conference articles included if high quality
Language English Any other language
Date Unlimited
Relevance . Blockchain applications on shipping . Not directly relevant to the research topic—

. Blockchain characteristics impact on shipping
. Blockchain adoption in shipping
. Blockchain implementation on shipping

e.g.Blockchain applications in the shipping
industry

. Articles on blockchain applications in other
industries other than shipping

. General blockchain articles

. Technical blockchain development studies

Descriptive analysis

An first screening of article titles and abstracts
lead to 92 publications. After screening according
to the inclusion and exclusion criteria in Table 1,

27 publications pertinent to the study issue were
retained. Additional articles were sourced via the
writers'  past
snowballing from database-derived articles.

reading,  cross-referencing,  and

Table 2: Most relevant works:
Author/Year Title Relevance
(Pu & Lam, Blockchain adoptions in the provide a thorough analysis of blockchain applications from the
2021)[4] maritime industry: a  perspectives of different sectors in the maritime industry. The

(Yang, 2019)[16]  Maritime shipping
digitalization:
Blockchainbased  technology
applications, future management,

conceptual framework

improvements, and intention
to use

(Tan &  Maritime shipping
Sundarakani, digitalization: Blockchain-
2021)[17] based technology

applications, future

study identified current major blockchain applications and their
benefits in the maritime industry, including Electronic Bills of
Lading, reducing paperwork, Information sharing, Track and
tracing cargoes and ship finance. It recommended a future study
to address the impact of each application.

Conduct a comprehensive survey on blockchain applications
and upcoming enhancements, and empirically assess the impact
on intent to use. The results revealed that customs clearance and
digitalizing and reducing  paperwork,
standardization and platform development factors positively
affected intention to use.

The objective of this study is to assess the effectiveness of
Blockchain technology in enhancing the freight consolidation
process's operational efficiencies. The research emphasizes the
use of smart contract applications that can establish crucial
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(Tsiulin et al,
2020)[18]

(Ho & Hsu,
2020)[19]

(Jugovi¢ et al,
2019)[20]

(Jovi¢ et al,
20192)[12]

(Wang & Qu,
2019)[2]

(Filom, 2020)[21]

improvements, and intention
to use

Blockchain-based
applications in shipping and
port management: a literature
review towards defining key
conceptual frameworks

An analysis of key factors
influencing integration of
blockchain  into  shipping
companies in Taiwan

The possibilities of applying
blockchain  technology in
shipping

A review of blockchain
technology  implementation
in shipping industry

Blockchain  Applications  in
Shipping, Transportation,
Logistics, and Supply Chain

Blockchain application for
shipping industry documents

points along the shipping route, such as storage, customs,
carrier, transporters, and consignee, to ensure enhanced security
and transparency.

The objective of this study is to assess the effectiveness of
Blockchain technology in enhancing the freight consolidation
process's operational efficiencies. The tesearch emphasizes the
use of smart contract applications that can establish crucial
points along the shipping route, such as storage, customs,
carrier, transporters, and consignee, to ensure enhanced security
and transparency.

Investigates the primary influencing elements factors affecting
the application of blockchain technology in Taiwan's shipping
industry.

This paper examines the potential benefits of implementing
blockchain technology in logistics and maritime transportation.
Implementation of new technology will have a significant impact
on shipping. The automation provided by smart contracts, the
transparency provided by a decentralized system, and the
security provided by immutable data will radically alter the entire
sector for the better efficiency

Explain the primary obstacles of blockchain technology, and
present examples of the blockchain applications in the shipping
business. It also illustrates the benefits of the blockchain
techngology at the maritime ports

Intends to clarify I the key features of blockchain that enable its
usage in shipping, transportation, logistics, and supply chain, and
(i) how these key features are implemented. Important
features include  decentralization, open data, and data
authenticity. The applications include smart contract, fast
payment, information sharing, track and trace, and supply chain
finance.

Present how Blockchain could be a potential solution to existing
problems and bottlenecks by providing trust, speed,
decentralization, privacy, and lower costs. This paper describes a
high-level architecture for a potential solution in which various
real-world elements are translated in accordance with blockchain
technology principles.

Category selection
Content  analysis

framework comprising different dimensions
categories, derived in a combined deductive- The literature is examined and analyzed

examination of the materials [23]. The different
is based on an analytical kinds of blockchain applications are derived
and inductively with the authors' industty expertise.

inductive way [22]. According to the research
objectives, the analytic categories are blockchain
application, characteristics, and impact on the
shipping ~ companies.  Information  from  the
filtered articles was summarized in an Excel
spreadsheet organized under descriptive,
methodological, and analytic categories.

Material evaluation

This step's purpose was to classify the papers
according to the three dimensions and their
subcategories. To accomplish this, the obtained
data are analyzed using an inductive method that
produces  results from a  thorough  detailed

identify how the blockchain applications and
characteristics ~ impact the ship  management
companies and enhance efficiency in the business
process.

Findings and discussions

Blockchain characteristics and their impacton
ship management companies

Blockchain technology integrates the advantages
of many cutting-edge technologies, enabling it to
have the followingFeatures in several aspects:
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Distributed data storage

The blockchain wuses distributed data storage,
which means each node/participant in the
network keeps a copy of all transaction records
and supervises and proves the legitimacy of
transactions. Distributed storage enables multiple
backups of transaction records so that loss or
attacks on individual nodes will not affect the
entire  data, thereby guaranteeing the data's
security [21]. This feature enhances the security of
the data as hackers cannot gain control over the
blockchain network's data because it is distributed
across multiple nodes, unlike traditional systems
where data are mainly stored in the main server,
which remains vulnerable to hacks every time the
cloud is attacked [13]. For the shipping
companies, blockchain can provide transparency
to all participants as full transactions history is
stored and available to be accessed at any time,
which in return can enhance the trust in the
shipping company operation.

peer-to-peer interaction

The blockchain technology is based on a peer-to-
peer network [24], which means that members
directly interact with one another on a peer-to-
peer network to conduct transactions and share

information or documents. Blockchain
technology can guarantee the needed interacting
trust by providing reliable verification
mechanisms ~ and  irreversible  data  editing.

Combined  with  the use of  public-key
cryptography and  the fact that pseudonyms
conceal identities, the system enables a high level
of anonymity for its wusers [25]. Peer-to-peer
differs from the standard client-server approach,
in which resources are stored on a centralized
server and shared with the client only upon
request. Indeed, a standard client-server
architecture acts as a one-to-many distribution
model in that information is stored on a central
server, whereas a P2P network is composed of
many networked peers, or simply computers, who
share  information  point-to-point  without the
usage of a central server [26]. For the shipping
industry, this can eliminate the need for
intermediaries such as brokers who connect the
charterers with the shipping companies, which
means the ship management companies can have
access to a wider range of clients from all over the
world.

Decentralization
Without a central setver, peers or "nodes"
(computers) on the blockchain network

communicate with one another. Instead of having
a single entity control all the data in a system, the
blockchain decentralized networks make

SJAMAO, 2024; 6(2): 8-17

information directly accessible to all participants,
with each node holding equally wvalid copies of
files and documents, hence eliminating the need
for trusted third parties [27]. Data exchange
between nodes 1is established according to the
system rules and is carried out without the
intervention of other redundant institutions, and
there is no way to cheat between nodes. Public
blockchains offer several advantages compared to
centralized systems, including reduced transaction
costs, increased transparency and traceability, and
security [27].

Immutability

Blockchain  records are immutable, ie., no
previous entry or transaction recorded in the
ledger can be modified [24]. Each block of data,
such as facts or transaction details, is processed
using a cryptographic algorithm or a hash wvalue.
This hash value is a string of alphanumeric
characters created by each block independently.
Each block includes a hash or digital signature for
itself and the block that preceded it. This
guarantees that blocks are retroactively connected
and  inflexible. This feature of  blockchain
technology assures that no one can compromise
the system or alter the information stored on the
block [28]. Simply put, with blockchain, no
participant can alter or manipulate a transaction
once it has been recorded in the shared ledger. If
a transaction record has a mistake, a new
transaction must be added to rectify it [11], and
both transactions must then be displayed. This
feature is available on all blockchain types
(permissionless and  permissioned). Because of
that, for shipping companies, immutability is a
key feature because it can greatly enhance trust
among all the supply chain participants.

Transparency and Traceability

In the blockchain, a shared and publicly exhibited
relationship  between the interacting parties is
built by a shared view of all prior transactions,
and all system participants expose their actions in
full [29], recording all phases of a transaction (or
all important data points) and allowing the data to
be recorded in distributed computers so that all
parties can at any moment access, view, and verify
transactions [27]. Digital supply chains can force
the stakeholders to increase transparency within
the chain. 'This enables better planning for
disruptions  through modeling the network and
performing what-if analysis [30]. In the context of
the supply chain, transparency refers to the
information available to companies participating
in the supply network. For the supply chain to be
transparent, product or service origins must be
traceable from beginning to end. Consequently,
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transparency and traceability are associated [31].
More global logistics partners, such as shippers,
ocean  freight  forwarders,  shipping  carriers,
marine port companies, terminal operators, and
customs  agencies, are participating in  the
blockchain technology platforms. This allows a
complete monitoring and tracking of goods and
provides open access to information regarding
delivery schedules [32]. This will improve the

efficiency of  ship  management  companies
connecting with stakeholders and can reduce
operation cost and reduce shipments

transportation time.

Security

Blockchain uses a security technique known as
cryptographic ~ hashing. If a  transaction s
completed within the system and its contents are
cryptographically  hashed, this means that the
original data has been compressed by a
mathematical ~ procedure.  Consequently, it s
impossible to decrypt a hash within a blockchain
using this cipher. This is because a blockchain
hash is simply a condensed version of the original
data. Instead, the hash can be used to verify the
complete transaction contents [33]. For example,
blockchain can protect the secutity of documents
by preventing identity theft through the use of
public-key cryptography; preventing data
tampering, compared with document signing and
other forms of electronic data interchange; and
preventing denial of service attacks by tremoving
the single target that a hacker can attack to
compromise an entire system [34]. For the
shipping companies, the enhanced security is
crucial for high-value documents involved in the
ship management companies' operation, such as
the Bill of Ladings and letters of credit, and cargo
documents.

Blockchain applications and theirimpact on
the ship management companies

Smart Contract:

The use of blockchain technology in shipping
may include smart contracts, which are contracts
in the form of computer programs that run on
blockchains and automate the execution of any
agreement between parties [9], [35]. This can be
accomplished by using an intelligent/smart
contract, which is defined by [36] as an automated
trading protocol that executes a contract's terms.
Trusted transactions are permitted without third
parties, which are traceable and irreversible and
operate as per the rules specified in the contracts,
in a prescribed manner to access and manipulate
data in the blockchain. With the automated
execution function, when a transaction occuts

that  satisfies the  predetermined contract
requirements, new blocks ate created and the data
is placed in the chain [36]. For the shipping
industry,  intelligent  contracts can  realize
electronic Bill of ILading without printing and
mailing, timely transfer to banks and consignees,
and automatically check transaction data bills,
which  significantly ~ improves  the  shipping

industry's  transportation  efficiency  [36]. In
addition, once the use of smart contracts reaches
maturity, possible scenarios include the

negotiation of freight prices directly between asset
owners and their counterparts; the automatic
processing of payments upon specified conditions
being satisfied; and the issuance of insurance
policies and settling of marine insurance claims
through blockchain [9]. As per [31] main benefits
of smart contracts are: first, self-executing
conditions: If-then clauses create a contract that
executes itself. It lowers the necessity for
interpersonal contact. If a set of requirements are
satisfied, the seller receives payment. If the
requirements are not satisfied, one of the parties
is immediately fined. Second, security: The smart
contract is deployed among nodes and encrypted.
This ensures that the information will not be lost
or altered. Finally, speed and Cost: Due to
automation, the procedure is quite speedy. If
everything is in order, the vendor does not have
to wait for payment. Once the requirements in
the smart contract are satisfied, the payment is
immediately executed. It also helps eliminate
middlemen, resulting in cost savings.

eBill Lading

The bill of ILading is the most important
document issued by the shipping company after
loading the cargo, which is evidence of the
contract of carriage that proves the cargo has
been shipped onboard and it also plays the role of
a certificate of ownership of the cargo, which
means that whoever owns the bill of Lading has
the right to control and claim the cargo, and it has
been argued, the value of the B/L is
approximately equal to the goods it describes [37],
[38]. Bills of ILading are traditionally paper-based
documents, and the transfer of goods from one
party to another requires the physical possession
of the B/L [38], [39]. Physical Bill of Lading is
issued by the shipowner (usually shipmaster or
ship agent), and physically distributed through
several parties, including shippers, banks, and
receivers. Blockchain platforms can be wused to
issue and process the Bill of Lading [3]. Some of
the benefits include saving time, lowering
administrative costs, and providing security for
shippers, shipping companies, freight forwarders,
and financial institutions [3]. For instance, the
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technology may enable the use of a digital bill of
Lading that cannot be secretly altered because the
original is always visible on the blockchain
platform. In addition, a totally digital bill of
Lading would allow for the acceleration of
laborious  operations and the reduction of
expenses, since it would eliminate the vast
quantity of paper paperwork connected with
existing business practices [40]. In this regard,
ship management companies should consider
using the available platforms  designed for
facilitating the digitalization of the Bill of ILading.
One of the first projects in this aspect is the
CargoX  project which developed a BDTS
platform (Blockchain Documentation

SJAMAO, 2024; 6(2): 8-17

Transaction System). CargoX project began in
January 2018, and has created a blockchain-based
platform for sharing smart Bills-of-Lading [38].
CargoX aims to unite issuers, cartiers, importers,
exporters, and other stakeholders in a balanced
system built on trust and engagement by offering
an incredibly quick, secure, dependable, and cost-
effective  solution to process shipping papers
anywhere in the world. CargoX's purpose in this
regard is to eliminate the need for a middleman
by providing solutions for safe document
exchange, therefore dramatically decreasing
delivery costs and time by providing a high level
of security and transparency [41].

Figure 2: A Review of Blockchain Technology Implementation in Shipping Industry Adopted

Documents and updates exchange

Transactions requiring paper documentation frequently
involve physical scrutiny of documents, resulting in
high transaction costs for shipping. Poor information
management is estimated to account for 20% of
operating expenditures [42]. The shipping process relies
heavily on documents exchange between many
stakeholders [1]. This documents exchange is
associated in all stages of the shipping business from
pre-fixing the cargo till after cargo delivery and is done
traditionally, including reliance on hardcopy paperwork,
documentation exchanged physically and by emails,
which make the process slow, time-consuming, which
in many cases cause a delay in shipments delivery. The
many parties and intermediaries involved in the
shipping business process, including ship owners,
charterers, brokers, ship agents, shippers, receivers,
terminals, ports customs authorities, surveyors, banks,
etc., make it very inefficient and time-consuming to
share and process the documents required in the
shipping process [43]. The report submitted to the U.S
Maritime Administration by [37] explained that
blockchain presents one way in which paperwork could
be digitized in the maritime sector as it allows for the
documentation and storage of recorded data on a

ledger managed collaboratively allowing all parties to
access identical, immutable, and consistently available
information. All relevant parties having access to this
information in a single location would save transaction
costs and auditing and accounting expenses [44].
Blockchain has also been envisioned as enabling the
automated tracking of the transfer of ownership of a
package within seconds of its sale [19]. According to
IBM estimates that complete digitalization of the
shipping process could save shipping carriers up to $38
billion per year [13]. The most known initiative in the
shipping industry for the document sharing, tracking
and updates exchange is the TradeLens (partnership
between IBM and Maersk) project which is a platform
for digitizing and transforming trade for the benefit of
industry and authorities all along the global supply
chain [45]. This partnership seeks to connect the
container shipping stakeholders (ecosystem) by
bringing together all parties in the supply chain —
including  traders, freight  forwarders, inland
transportation, ports and terminals, ocean carriers,
customs, and other government authorities — onto a
single, secure data-sharing and collaboration platform
by providing for the seamless, secure sharing of real-
time, actionable supply chain information across all
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parties — encompassing shipping milestones, cargo
details, trade documents, customs filings, sensor
readings and more [45]. The ship management
companies can utilize such platforms to digitalize the
shipping documents and facilitate transaction tracking
and records including starting consignment tracking,
planned loading on the vessel; ship movement tracking,
and loading and discharging operations.

Ship history record

The creation of a full, secure record of a ship's
existence using blockchain technology might give a
highly practical answer for future vessel transactions
including paperwork. The ship can be recorded as a
digital asset in the form of non-fungible tokens (NFTs),
a digital asset that links ownership to unique physical or
digital items, such as works of art, real estate, music, or
videos [46]. The NFT represents digital proof of
ownership of any given item. NFTs are securely
recorded on a blockchain which ensures the asset is
one-of-a-kind. The technology can also make it difficult
to alter or counterfeit NFT's [21]. In this regard for the
shipping industry, some initiatives facilitate the
blockchain as a record for the ship registration, which
can significantly speed, standardize, and enhance the
present cumbersome ship registration and renewal
procedure. Immediate benefits include considerable
reductions in operational expenses, turnaround time,
human error, and fraud. The Singapore Shipping
Association (SSA), the International Chamber of
Commerce (ICC) and Singapore tech startup Perlin
have teamed up to build an advanced digital blockchain
ship registration system for international adoption [47].
Another use of blockchain NFT is creating a digitalized
record of the ships as a token, which includes animated
profile pictures, digitized records of the ship, its
ownership certificate and sutveys records, and sales
transitions. Unlike other types of records, NFTs are
decentralized and distributed, making them next to
impossible to lose, which means they can serve as a
permanent record — easily restored and reviewed [48].
A Bruneian company, Amann Shipping, has created a
virtual version of its first boxship in its fleet. The ship
NFT cryptoship is a digital version made by the
company so that it could live on forever in their care.
The NFT was created to represent the ship as it existed
under their care and was permanently registered on the
blockchain [46]. The Amman case may just be the tip
of the iceberg of creating cryptoships because it was
just made for memorizing and recording the ship under
their management; however, this technology can be
expanded to be considered as a single-ship blockchain
where the ongoing full record of the ship activities are
recorded and shared with stakeholders (including
investors of the ship) and can setve as a trusted record
of the ship which can be used as a reference for the
ship future sales and investments. Because in many

cases, the ship owners are not operating their ships by
themselves and usually ship owners hand the ship to
ship management companies so when the ship owners
can access a trusted un-alerted record of all the ship
activities at any time this can build a strong trust
relationship between the ship owners and ship
operators.

Conclusion

The business process and tasks of the ship
management companies involve different players from
different industries and countries. for this business
nature, blockchain technology is considered a
promising technology with characteristics that can
fundamentally enhance the industry by enhancing
transparency, lowering transaction costs,
eliminatingintermediaries, and reducing fraud. For ship
management companies,most potential blockchain
applications include documents and updates exchange,
eBill of Lading, smart contracts, ship history records,
shipment and cargo tracking, and digitalizing and
automating shipping documents and transactions.
These applications require collaborative adoption from
all stakeholders involved in order to be utilized and
implemented. Future studies need to explore the
impact and adoption likelihood of these applications on
each supply chain stakeholder and sector, which can
increase knowledge and awareness of the technology
benefits and boost the adoption lifecycle.

References

1. L. DeNicola, "What to know about non-fungible
tokens (NFTs)—Unique digital assets built on
blockchain  technology,"  Business  Insider, 2021.
https://www.businessinsider.com/nft-meaning.

2. K. Czachorowski, S. Marina, and Y. Kondratenko,
"The Application of Blockchain Technology in the
Maritime Industry," in Studies in Systems, Decision
and Control, 2019; pp. 561-577.
https://doi.org/10.1007/978-3-030-00253-4 24.

3.P.T. H. Nga, Y. L. Park, S. H. Park, and G. T. Yeo,
"Who are the Beneficiaties and Stakeholders of
Blockchain Commercialization in the Shipping
Industry?" Journal of Navigation and Port Research, 2020,
44(2): 79-87.
https://doi.org/10.5394/KINPR.2020.44.2.79.

4.S. Puand J. S. L. Lam, "Blockchain adoptions in the
maritime industry: A conceptual framework,"
Maritime Policy and Management, 2022; 44(6): 777-794.
https://doi.org/10.1080/03088839.2020.1825855.

5.Raunek, "Types Of Ships—The Ultimate Guide,"
Marine Insight, 2021.
https://www.marineinsight.com/guidelines/a-
guide-to-types-of-ships/.

6.E. G. Frankel, "Ship management systems
developments," Maritime Policy & Management, 1982;
9(2):22-25

Page | 15


https://www.businessinsider.com/nft-meaning
https://doi.org/10.1007/978-3-030-00253-4_24
https://doi.org/10.5394/KINPR.2020.44.2.79
https://doi.org/10.1080/03088839.2020.1825855
https://www.marineinsight.com/guidelines/a-guide-to-types-of-ships/
https://www.marineinsight.com/guidelines/a-guide-to-types-of-ships/
http://dx.doi.org/10.47176/sjamao.6.2.8
http://sjamao.srpub.org/article-7-210-en.html

[ Downloaded from §amao.srpub.org on 2026-02-04 ]

[ DOI: 10.47176/5ama0.6.2.8 ]

https://www.tandfonline.com/doi/abs/10.1080/03
088838200000028.

7.]. W. Jeon, G. T. Yeo, V. V. Thai, and T. L. Yip, "An
evaluation of the success factors for ship
management companies using fuzzy evaluation
method," International Journal of Shipping and Transport
Logisties, 2016; 8(4):389.
https://doi.org/10.1504/1]STL..2016.077307.

8.K. Mitroussi, "The role of organizational
characteristics of ship owning firms in the use of
third party ship management," Marine Policy, 2004,
28(4):325-333.
https://doi.org/10.1016/j.marpol.2003.07.002.

9. Unctad, "Review Of Maritime Transport 2018,"
United Nations, 2018.

10. S. Nakamoto, "Bitcoin: A Peer-to-Peer
Electronic Cash System," 2008.
https://www.microstrategy.com/en/bitcoin/docum
ents/bitcoin-a-peer-to-peer-electronic-cash-system.

11.IBM, "What is Blockchain Technology?" IBM
Blockchain, 2021.
https://www.ibm.com/topics/what-is-blockchain.

12.M. Jovi¢, M. Filipovi¢, E. Tijan, and M. Jardas, "A
review of blockchain technology implementation in
shipping industry," Pomorstvo, 20192 ;33(2): 140-148.
https://doi.org/10.31217/p.33.2.3.

13.E. Ganne, "Can blockchain revolutionize
international trade?" World Trade Organigation, 2018.
14.A. Farah Kordmahaleh and H. Farah Kordmahaleh,

"The Impact of Supply-Chain and Quality
Management Procedures on the Innovation
Performance of Small and Medium Enterprises,"
Sjamao, 2021;3(1):9-16.
http://sjamao.srpub.org/article-7-90-en.html.

15.S. Seuring and S. Gold, "Conducting content-
analysis based literature reviews in supply chain
management,”" Supply Chain Management, 2012; 17:
544-555
https://doi.org/10.1108/13598541211258609.

16.C.-S.  Yang, "Maritime shipping digitalization:
Blockchain-based technology applications, future
improvements, and intention to use," Transportation
Research Part E: Logistics and Transportation Review,
2019; 131: 108-117.
https://doi.org/10.1016/j.tre.2019.09.020

17.C. C. Tan and B. Sundarakani, "Assessing
Blockchain  Technology application for freight
booking business: A case study from Technology
Acceptance Model perspective,"  Journal of Global
Operations and Strategic Sourcing, 2021;14(1): 202-223.
https://doi.org/10.1108/]GOSS-04-2020-0018.

18.S. Tsiulin, K. H. Reinau, O.-P. Hilmola, N. Goryaev,
and A. Karam, "Blockchain-based applications in
shipping and port management: A literature review
towards defining key conceptual frameworks," Review
of International Business and Strategy, 2020; 30(2):201—
224. https://doi.org/10.1108 /RIBS-04-2019-0051.

SJAMAO, 2024; 6(2): 8-17

19.T.-C. Ho and C.-L. Hsu, "An analysis of key factors
influencing integration of blockchain into shipping
companies in Taiwan," Journal of Marine Science and
Technology (Taiwan), 2020; 28(4):229-236.
https://doi.org/10.6119/JMST.202008 28(4).0001.

20.A. Jugovi¢, J. Buksa, A. Dragoslavi¢, and D. Sopta,
"The possibilities of applying blockchain technology
in shipping," Pomorstro, 2019; 33(2): 274-279.
https://doi.org/10.31217/p.33.2.19.

21.S. Filom, "Blockchain application for shipping
industry documents," June 1, 2020.

22.P. Mayring, "Qualitative Content Analysis," Forum
Qualitative Sozialforschung / Forum: Qualitative Social
Research,2000; vol. 1.
http://qualitative-research.net/fqs/fqgs-e/2-00inhalt-
e.htm.

23.D. R. Thomas, "A General Inductive Approach for
Analyzing Qualitative Evaluation Data," _American
Journal of Evaluation, 2006. 27(2), 237-246
https://journals.sagepub.com/doi/10.1177/1098214
005283748

24M. H. Rehmani, "Blockchain Systems and
Communication Networks: From Concepts to
Implementation,"  Springer  International ~ Publishing,
2021. https://doi.org/10.1007/978-3-030-71788-9.

25.R. Hull, V. S. Batra, Y.-M. Chen, A. Deutsch, F. F.
T. Heath III, and V. Vianu, "Towards a Shared
Ledger Business Collaboration Language Based on
Data-Aware Processes," in Q. Z. Sheng, E. Stroulia,
S. Tata, and S. Bhiri (Eds.), Setvice-Oriented
Computing, Springer International Publishing, 2016, pp.
18-36
https://doi.org/10.1007/978-3-319-46295-0 2.

26.G. Pandurangan, P. Raghavan, and E. Eli Upfal,
"Building low-diameter peer-to-peer networks,"
2003. [Online]. Available:
https://www.researchgate.net/publication /3235764

Building low-diameter peer-to-peer networks.

27.E. H. Green, E. W. Carr, |. J. Winebrake, and J. J.
Corbett, "Blockchain Technology and Maritime
Shipping: A Primer,"  MARAD,  2020a.
https://www.maritime.dot.gov/innovation/meta/bl
ockchain-technology-and-maritime-shipping-primer.

28.K. Stivastav, "A Guide to Blockchain Immutability
and Challenges," DZone Security, 2019.
https://dzone.com/articles/a-guide-to-blockchain-
immutability-and-chief-chall.

29.S. Seebacher and R. Schutitz, "Blockchain
Technology as an Enabler of Service Systems: A
Structured Literature Review," in Q. Z. Sheng, E.
Stroulia, S. Tata, and S. Bhiri (Eds.), Service-Oriented
Computing, Springer International Publishing, 2017, pp.
12-23.
https://doi.org/10.1007/978-3-319-56925-3 2.

30.J. Hoek, "Effects of a Digital Platform Within
Container Shipping: Scenarios for the

Page | 16


https://www.tandfonline.com/doi/abs/10.1080/03088838200000028
https://www.tandfonline.com/doi/abs/10.1080/03088838200000028
https://doi.org/10.1504/IJSTL.2016.077307
https://doi.org/10.1016/j.marpol.2003.07.002
https://www.microstrategy.com/en/bitcoin/documents/bitcoin-a-peer-to-peer-electronic-cash-system
https://www.microstrategy.com/en/bitcoin/documents/bitcoin-a-peer-to-peer-electronic-cash-system
https://www.ibm.com/topics/what-is-blockchain
https://doi.org/10.31217/p.33.2.3
http://sjamao.srpub.org/article-7-90-en.html
https://doi.org/10.1108/13598541211258609
https://doi.org/10.1016/j.tre.2019.09.020
https://doi.org/10.1108/JGOSS-04-2020-0018
https://doi.org/10.1108/RIBS-04-2019-0051
https://doi.org/10.6119/JMST.202008_28\(4\).0001
https://doi.org/10.31217/p.33.2.19
http://qualitative-research.net/fqs/fqs-e/2-00inhalt-e.htm
http://qualitative-research.net/fqs/fqs-e/2-00inhalt-e.htm
https://journals.sagepub.com/doi/10.1177/1098214005283748
https://journals.sagepub.com/doi/10.1177/1098214005283748
https://doi.org/10.1007/978-3-030-71788-9
https://doi.org/10.1007/978-3-319-46295-0_2
https://www.researchgate.net/publication/3235764_Building_low-diameter_peer-to-peer_networks
https://www.researchgate.net/publication/3235764_Building_low-diameter_peer-to-peer_networks
https://www.maritime.dot.gov/innovation/meta/blockchain-technology-and-maritime-shipping-primer
https://www.maritime.dot.gov/innovation/meta/blockchain-technology-and-maritime-shipping-primer
https://dzone.com/articles/a-guide-to-blockchain-immutability-and-chief-chall
https://dzone.com/articles/a-guide-to-blockchain-immutability-and-chief-chall
https://doi.org/10.1007/978-3-319-56925-3_2
http://dx.doi.org/10.47176/sjamao.6.2.8
http://sjamao.srpub.org/article-7-210-en.html

[ Downloaded from §amao.srpub.org on 2026-02-04 ]

[ DOI: 10.47176/5ama0.6.2.8 ]

HussienAlshami and Mohd Syaiful Rizal Bin Abdul Hamid

Reconfiguration of the Container Shipping
Ecosystem," 2021.
https://repository.tudelft.nl/islandora/object/uuid
%3 Aafee0353-0e60-433d-82¢4-d34ccae2c92e.

31.P. Jain, "Improving the process of container
shipping using blockchain," 2018.
https://dspace.mit.edu/handle/1721.1/118123.

32.M. Dobrovnik, D. M. Herold, E. W. M. Furst, and
S. Kummer, "Blockchain for and in Logistics: What
to Adopt and Where to Start," Logistics, 2018;2(3):1—
18. https://doi.org/10.3390/1ogistics2030018.

33.]J. Condos and W. H. Sorrell, "Blockchain
technology opportunities and risks," 2016.

34.Venture Beat, "Blockchain's brilliant approach to
cybersecurity," VentureBeat, January 22, 2017.
https://venturebeat.com/2017/01/22 /blockchains-
brilliant-approach-to-cybersecurity/.

35.Z. Esmaeilii S. M. K. Etemad, and H.
Mahmoodabadi, "Investigating the Effect of Stock
Market Variables on GDP in Iran Using
Autoregtessive Distributed Lag (ARDL) Model,"
Sjamao, 4(1): 10-18.
http://sjamao.srpub.org/article-7-152-en.html.

36.S. Liu, "Research on the circulation of maritime
documents based on blockchain technology," IOP
Conference Series: Earth and Environmental Science, 2021;
831(1):012066.
https://doi.org/10.1088/1755-1315/831/1/012066.

37.E. H. Green, E. W. Carr, J. J. Winebrake, and J. J.
Corbett, "Blockchain Technology and Maritime
Shipping: An Exploration of Use Cases in the U.S.
Maritime Transportation Sector," MARAD, 2020b.
https://www.maritime.dot.gov/innovation/meta/bl
ockchain-technology-and-maritime-shipping-
exploration-use-cases-us-maritime.

38.Cargo X, "CatgoX Business Overview Technology
Bluepaper," Scribd, 2018.
https://ru.scribd.com/document/414002398/Cargo
X-Business-Overview-Technology-Bluepaper.

39.Spelic, "What is a Bill of Lading?" PartnerShip, 2016.
https://www.partnership.com/blog/post/what-is-a-
bill-of-lading.

40.R. Di Gregorio and S. Nustad, "Blockchain
Adoption in the Shipping Industry: A study of

SJAMAO

adoption likelihood and scenario-based opportunities
and risks for IT service providers," 2017.
https://doi.org/10.13140/RG.2.2.21839.38561.

41.M. Jovi¢, M. Filipovi¢, E. Tijan, and M. Jardas, "A
Review of Blockchain Technology Implementation
in Shipping Industry," Pomorstve, 2019b; 33: 140—148.
https://doi.org/10.31217/p.33.2.3.

42.A. H. Gausdal, K. V. Czachorowski, and M. Z.
Solesvik,  "Applying  Blockchain  Technology:
Evidence from Norwegian Companies,” 2018.
https://www.researchgate.net/publication /32574681

4 Applying Blockchain Technology Evidence fro

m Norwegian Companies.
43.D. V. Lyridis and C. Papaleonidas, "Organization

and Management of Tanker Shipping Companies,"
2019.
https://www.researchgate.net/publication /32937557

0 Organization and Management of Tanker Ship

ping Companies.
44 N. Botton, "Blockchain and trade: Not a fix for

Brexit, but could revolutionize global value chains (if
governments let it)," ECIPE Policy Brief, Research
Report No. 1/2018, 2018.
https://www.econstor.eu/handle/10419/174812.

45.TradeLens, "Data Sharing Specification," TradeLens
Documentation, 2021.
https://docs.tradelens.com/reference/data sharin

46.TradeWinds, "Blockchain technology used to create
wotld's first NFT cryptoship," TradeWinds, 2021.
https://www.tradewindsnews.com/technology/bloc
kchain-technology-used-to-create-world-s-first-nft-
cryptoship/2-1-1013072.

47.MARITIME EXECUTIVE, "Blockchain Ship
Registration System Under Development," The
Maritime Executive, 2019.
https://www.maritime-

executive.com/article/blockchain-ship-registration-

system-under-development.
48.Theo, "NFT Cryptoship To Sail Itself Into

Blockchain History," 2021.
https://nftevening.com/nft-cryptoship-sails-into-

blockchain-history/.

Copyright: © 2024 The Author(s); This is an open-access article distributed under the terms of the Creative
Commons Attribution License (http://cteativecommons.otg/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Citation: Alshami H, Bin Abdul Hamid MSR.An Insight into the Impact of Blockchain Characteristics and
Applications on the Ship Management Companies. SJAMAO, 2024; 6(2): 8-17.

https://doi.org/10.47176/sjamao.6.2.7

Page | 17


https://repository.tudelft.nl/islandora/object/uuid%3Aafee0353-0e60-433d-82c4-d34ccae2c92e
https://repository.tudelft.nl/islandora/object/uuid%3Aafee0353-0e60-433d-82c4-d34ccae2c92e
https://dspace.mit.edu/handle/1721.1/118123
https://doi.org/10.3390/logistics2030018
https://venturebeat.com/2017/01/22/blockchains-brilliant-approach-to-cybersecurity/
https://venturebeat.com/2017/01/22/blockchains-brilliant-approach-to-cybersecurity/
http://sjamao.srpub.org/article-7-152-en.html
https://doi.org/10.1088/1755-1315/831/1/012066
https://www.maritime.dot.gov/innovation/meta/blockchain-technology-and-maritime-shipping-exploration-use-cases-us-maritime
https://www.maritime.dot.gov/innovation/meta/blockchain-technology-and-maritime-shipping-exploration-use-cases-us-maritime
https://www.maritime.dot.gov/innovation/meta/blockchain-technology-and-maritime-shipping-exploration-use-cases-us-maritime
https://ru.scribd.com/document/414002398/CargoX-Business-Overview-Technology-Bluepaper
https://ru.scribd.com/document/414002398/CargoX-Business-Overview-Technology-Bluepaper
https://www.partnership.com/blog/post/what-is-a-bill-of-lading
https://www.partnership.com/blog/post/what-is-a-bill-of-lading
https://doi.org/10.13140/RG.2.2.21839.38561
https://doi.org/10.31217/p.33.2.3
https://www.researchgate.net/publication/325746814_Applying_Blockchain_Technology_Evidence_from_Norwegian_Companies
https://www.researchgate.net/publication/325746814_Applying_Blockchain_Technology_Evidence_from_Norwegian_Companies
https://www.researchgate.net/publication/325746814_Applying_Blockchain_Technology_Evidence_from_Norwegian_Companies
https://www.researchgate.net/publication/329375570_Organization_and_Management_of_Tanker_Shipping_Companies
https://www.researchgate.net/publication/329375570_Organization_and_Management_of_Tanker_Shipping_Companies
https://www.researchgate.net/publication/329375570_Organization_and_Management_of_Tanker_Shipping_Companies
https://www.econstor.eu/handle/10419/174812
https://docs.tradelens.com/reference/data_sharing_specification/
https://docs.tradelens.com/reference/data_sharing_specification/
https://www.tradewindsnews.com/technology/blockchain-technology-used-to-create-world-s-first-nft-cryptoship/2-1-1013072
https://www.tradewindsnews.com/technology/blockchain-technology-used-to-create-world-s-first-nft-cryptoship/2-1-1013072
https://www.tradewindsnews.com/technology/blockchain-technology-used-to-create-world-s-first-nft-cryptoship/2-1-1013072
https://www.maritime-executive.com/article/blockchain-ship-registration-system-under-development
https://www.maritime-executive.com/article/blockchain-ship-registration-system-under-development
https://www.maritime-executive.com/article/blockchain-ship-registration-system-under-development
https://nftevening.com/nft-cryptoship-sails-into-blockchain-history/
https://nftevening.com/nft-cryptoship-sails-into-blockchain-history/
https://doi.org/10.47176/sjamao.6.2.7
http://dx.doi.org/10.47176/sjamao.6.2.8
http://sjamao.srpub.org/article-7-210-en.html
http://www.tcpdf.org

