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Introduction
The globalization era has introduced novel trading paradigms and has increased the 
demand for new approaches to production and distribution that, in turn, might alter 
shipping operation standards forever (Lambrou et al. 2019). The complementary devel-
opment of digital technologies offers innovations to many competitive industries, 
including shipping (Kaygın et al. 2018). It is particularly necessary to highlight the spe-
cific needs of the shipping industry regarding information management so that inno-
vation can be pursued. The shipping industry has been the basic pillar of international 
trade (Filom and Van Hassel 2020) and a main component of globalization (Jović et al. 
2019) for centuries.

The maritime sector operates using an information network that involves many 
parties, e.g., shippers, freight forwarders, and carriers (Jabbar and Bjørn 2018). Spe-
cifically, extant operation systems in the industry are characterized by bureaucracy, 
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centralization, lack of bias, and information asymmetry (Di Vaio and Varriale 2020). 
Information asymmetry is a complication caused by intermediate participants in the 
operating process (Filom and Van Hassel 2020), considering that shipping industry sys-
tems are closely related to other integrated transportation systems (Jović et  al. 2019). 
More precisely, maritime operations involve complex procedures that require the inter-
action of numerous stakeholders (Jović et al. 2019). Additionally, many rules and regu-
lations govern the industry, making transactions rigid, complex, and expensive both 
temporally and financially (Jain 2018).

The shipping industry involves the exchange of vast amounts of information within 
its global supply chain network (Jović et al. 2019). Existing works have highlighted the 
importance of knowledge transfer and its potential to reduce uncertainty (Massaro 
et al. 2019), while generating new knowledge (Kang et al. 2010). Accordingly, knowledge 
transfer can positively contribute to effective decision-making as part of the knowledge-
management process. Effective communication is a key element of effective knowledge 
transfer (Demeter and Losonci 2019). Thus, it is a compelling opportunity to pose a 
research question regarding how blockchain technology might support the dissemina-
tion of knowledge and enhance maritime operational decision-making. Specifically, the 
research question is addressed by reviewing and summarizing prior studies on the effect 
of the new blockchain technology on the shipping industry.

Consequently, the research scope is connected to the utilization of blockchain tech-
nology in the supply chain process of the shipping industry and its potential to improve 
information dissemination and enhance decision-making (Filom and Van Hassel 2020). 
This research addresses a gap in the extant literature of blockchain technology. Cur-
rently, research focusing on the applications of this novel digital technology is scarce. 
However, blockchain is vital to the innovative and secure distribution of knowledge and 
information, which, if optimized for maritime logistics, will ameliorate the management 
of documentation in the maritime industry and support more efficient and effective 
decisions (Pu and Lam 2021; Zhong et al. 2021). To the best of the researcher’s knowl-
edge, only a few existing studies have combined the fields of blockchain technology and 
the decision-making process in the shipping sector. Several papers have discussed and 
analyzed the application of blockchain in the context of digitalizing shipping transac-
tions (i.e., the use of smart contracts) and establishing digital ports or the advent of 
smart ships (Jović et al. 2019). However, thus far, the application of novel information 
technologies with respect to decision-making in the shipping industry has not been 
examined. The present study aims to fill this gap by summarizing the existing literature 
and determining how the application of blockchain technology in shipping documenta-
tion and transactions can support the distribution of knowledge and facilitate maritime 
operational decision-making.

Information resources and blockchain technology
Types of information resources

Knowledge and information are derived from several channels and sources (Byström 
and Järvelin 1995), which are categorized using many parameters, e.g., presence or 
absence of individual interaction and origination from within or outside an organi-
zation (Byström and Järvelin 1995). Similarly, Van den Boer et  al. (2016) cataloged 
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distinguished knowledge and information resources into categories of personal (e.g., 
face-to-face or telephone), formal (e.g., written), and informal/electronic (e.g., internet, 
email, and datasets). Jones et  al. (1988) focused more on the form of knowledge and 
its source to make distinctions in terms of whether a source is personal or impersonal, 
and based on whether it is written or verbal. Zimmer et al. (2007) focused on individual 
interactions and suggested a more general categorization of knowledge and information 
resources: relational and non-relational. Relational resources originate from individuals 
inside and outside an organization, whereas non-relational ones refer to written infor-
mation or knowledge not involving physical interactions. These include written, online, 
and company data sources (Zimmer et al. 2007). In the present digital era, most liter-
ature embodies electronic forms of information/knowledge. In this context, Kim et al. 
(2016) noted that information could be found on computers, printed documents, and 
social sources.

The literature reveals that some types of information sources are preferred over oth-
ers. Lin et  al. (2014) assessed the use of information resources for strategic decision-
making considering five criteria: relevance, comprehensiveness, reliability, time/effort, 
and accessibility. Reliability is considered to be a very important criterion when choos-
ing information resources, with relevance and accessibility also being critical (Lin et al. 
2014). Zimmer et al. (2007) argued that resource accessibility and quality were generally 
essential values for knowledge/information researchers. Moreover, Zimmer et al. (2007) 
noted that managers tend to disregard the quality of a knowledge/information source in 
favor of its accessibility.

Use of past experience and data for decision‑making

Organizational decision-making is often influenced by past cases. Mishra et al. (2015) 
noted the reliance of managers on past experience when making decisions to minimize 
uncertainty and overcome time constraints. However, understanding that the present 
case differs from previous ones can alter the intuitive mode of decision-making, mak-
ing it more analytical and evidence-based (Mishra et  al. 2015). Consequently, manag-
ers should update their knowledge and decision-making assumptions through evidence 
(Vlajcic et al. 2019).

Decision-making based on the analysis of real-time data is indeed significant for com-
panies (García-Magariño et  al. 2020). However, the management of big data is not an 
easy task for the shipping industry (Perera and Czachorowski 2019). It is hindered by the 
integration of information and a lack of transparency (Jain 2018). Decision-making is 
largely the responsibility of company directors (Lafarre and Van der Elst 2018), and until 
now, managers have simultaneously been the beneficiaries and bearers of the privilege 
and burden of information access and strategic decision-making (Van Rijmenam et al. 
2018). Although this restricted privilege has political value (McCook 2018), it compli-
cates execution and results in agency problems (Lafarre and Van der Elst 2018).

Blockchain technology in decision‑making

Decision-making is being increasingly supported by artificial intelligence and autono-
mous systems (Calvaresi et al. 2019). A decentralized system (e.g., blockchain) helps 
to address agency and coordination problems by offering flexibility when sharing 
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information (Perera and Czachorowski 2019). It enables decentralized, fast, and trans-
parent sharing, solves problems of communication inadequacy, and makes decision-
making simpler and quicker (Lafarre and Van der Elst 2018; Tsiulin et al. 2020).

Decisions based on blockchain technology are also executed much faster than con-
ventional approaches (McCook 2018). For example, the use of smart contracts offers 
an automated mode of decision-making based on predetermined parameters agreed 
upon by actors (Van Rijmenam et  al. 2018). Accordingly, shipping industry players 
are increasingly becoming convinced of the effectiveness of collaboration and collec-
tive decision-making for their sustained growth (Diordiiev 2018). Nevertheless, coop-
eration among parties involved in shipping transactions remains complex (Jain 2018), 
and extensive collaboration often encounters difficulties regarding issues of privacy, 
security, and confidence (Yang et  al. 2019). Currently, some innovative collabora-
tive decision-making methods are being used by industry participants (Van Rijme-
nam et al. 2018). Collaborative decision-making refers to a decision-making process 
involving the cooperation of different parties having diverse knowledge and exper-
tise for optimized benefits (Yang et al. 2019). In this context, new digital technologies 
may transform decision-making into a procedure characterized by synergy instead 
of authority (Yang et al. 2019; Van Rijmenam et al. 2018). Consequently, blockchain 
technology offers entirely new routes and perspectives on decision-making (Lafarre 
and Van der Elst 2018).

Blockchain was first introduced in 2008 in connection with the “Bitcoin” digital 
cryptocurrency (Randall et al. 2017). The first blockchain technology application was 
introduced by Nakamoto (2008). Bitcoin is an important part of innovative technol-
ogy (Wörner et al. 2016), and it enables rapid transactions, smart contracts, and reli-
able tracking (Wang and Qu 2019). It is a distributed and decentralized digital ledger 
of data (Jović et al. 2019) that permanently stores all transactions. Blockchain has two 
main components: a block and chain. The block includes the transactions, and the 
chain comprises the links between them (Jović et al. 2019). With blockchain technol-
ogy, a transaction may refer to a value transfer or an information exchange (Green 
et  al. 2020). With the application of smart contracts, blockchain technology elimi-
nates unnecessary negotiations (Jugović et al. 2019). Smart contracts are activated via 
mutual consent among the involved parties (Ølnes et al. 2017). A consensus algorithm 
is always used to approve transactions in a blockchain system, making the technology 
a safe means of decision-making (Yang et al. 2019).

A blockchain system is a data dissemination network that functions on a peer-to-
peer basis (Jović et  al. 2019). Information redundancy is the essence of blockchain 
technology (Si et  al. 2019), and participants unknown to one another can create 
and share a common digital ledger of data for transaction verification (Jović et  al. 
2019). The technology provides a type of democratic means of information sharing, 
considering that all parties involved may have equal access to relevant information 
(Esmaeilzadeh and Mirzaei 2019).

Blockchain technology has the ability to transform society and economy (Grover 
et  al. 2019). It has, in fact, been noted that the transportation industry can benefit 
from blockchain technology (Grover et  al. 2019). Specifically, the technology can 
improve shipping operations by introducing many innovations (Jović et al. 2019). The 
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main advantage of blockchain is related to its utility for disseminating reliable data to 
different parties, thus contributing to decreasing operation costs and improving col-
laboration (Bai et al. 2020).

Role of blockchain in the shipping industry

Information asymmetry is a noteworthy problem in the shipping industry, partly 
because the generated information is often used by different parties (Mattila et al. 2016). 
However, some parties do not create useful data, resulting in information gaps (Mattila 
et al. 2016). Blockchain technology helps shipping industry third parties, such as banks, 
freight forwarders, and agents, overcome this problem (Jugović et al. 2019). Data can-
not be edited or deleted from a blockchain, and they are secure and independent of any 
single computer node. Thus, the need for administration is eliminated (Jain 2018). The 
initial purpose of blockchain technology was to provide confidential information on 
financial transactions without interference from third parties (Jović et al. 2019). The fact 
that a blockchain eradicates the role of third parties makes the technology comparable to 
and compatible with the internet (Van Rijmenam et al. 2018). In this respect, blockchain 
technology may contribute to the so-called emancipation of organizations (Mattila et al. 
2016).

Overall, the utilization of effective technologies to reduce the required documentation 
would be extremely beneficial to the maritime sector (Jain 2018). However, this sector 
has been conservative in regard to the adoption of innovative technologies (Filom and 
Van Hassel 2020), leading to complications (Green et al. 2020). Consequently, the appli-
cation of blockchain technology to the shipping industry remains a challenge (Jabbar 
and Bjørn 2018). Thus far, the technology has not been widely adopted in shipping oper-
ations (Diordiiev 2018).

It should be emphasized that the shipping industry, although a conservative sector, has 
successfully adopted new technologies in the past (Jugović et al. 2019) with the first fully 
automated ocean-going vessel anticipated to be in operation by 2030 (Diordiiev 2018). 
High-technology vessels are equipped with modern systems that use the Internet of 
Things, a technology that can be used in conjunction with blockchain to store and dis-
seminate data (Green et al. 2020). Moreover, considering that shipping operations cur-
rently do not often include innovative elements, the maritime industry is fertile ground 
for the application of digital-technology systems, e.g., smart vessels, fleets, and global 
logistics (Jović et al. 2019), as well as the transformative application of blockchain tech-
nology (Jugović et al. 2019). The objective of this study, therefore, is to examine whether 
blockchain can significantly facilitate decision-making in the shipping industry and 
make shipping operations less complex.

Research methodology
The research data were analyzed based on a qualitative paradigm with grounded theory 
to explore the significance of blockchain technology to decision-making (Junusi 2020). 
The academic manuscripts were cited using the Google Scholar platform (Martín-Mar-
tín et al. 2021). The keywords used for the Google Scholar search included “Blockchain,” 
“Shipping,” “Maritime,” and “Decision-making.” Thus, all academic papers relevant to the 
search keywords between the years of 2018 and 2021 were included in the analysis of 
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this research (Martín-Martín et al. 2021). Specifically, the full text of 38 academic papers 
was analyzed, including recent works on blockchain technology, decision-making, and 
the shipping industry.

Grounded theory was used to interpret industry phenomena in a subjective manner 
(Sciberras and Silva 2018). This research method can be applied through both qualitative 
and quantitative methods with a focus on creating a data-based theory (Chun Tie et al. 
2019). Considering the interest in managerial phenomena, the basic theory was con-
structed by processing data from the existing literature, instead of assessing extant theo-
ries (Miller et al. 2019). Consequently, the grounded theory method was applied in the 
context of a qualitative paradigm for analyzing a collection of academic articles indexed 
in Google Scholar, enabling the identification of induced patterns (Sciberras and Silva 
2018). The analysis of the academic articles in the present study was conducted using 
initial and focused coding via MAXQDA version 2020 (Turedi and Ozer-Caylan 2021). 
MAXQDA software is a useful tool for qualitative analysis that permits the generation of 
concepts from codes (Iyer et al. 2021). Effectively, MAXQDA enables the gradual crea-
tion of thematic categories that contribute to the creation of a theoretical framework 
(Jacques 2021).

The analysis first involved creating links between ideas in the text data through deduc-
tion. This was used to code the text data for thematic classification with the objective of 
generating a new theory from the extant literature (Turedi and Ozer-Caylan 2021). The 
use of memo notes facilitated the open coding process. Thus, several thematic catego-
ries were pinpointed, contributing to the initial theory building (Turedi and Ozer-Caylan 
2021). Following the identification of the initial codes, the research input was further 
examined to identify analogies and connections among the themes (Sciberras and Silva 
2018). After analyzing the first two academic papers, memo notes were generated for 
better segmentation of the thematic categories (Turedi and Ozer-Caylan 2021).

The primary thematic codes facilitated the continuous comparison of the collected 
data and distinguishing of the relevant subcodes (Sciberras and Silva 2018). This itera-
tive comparison simultaneously contributed to better codifying of the text data and the 
development of categories, resulting in the generation of theories via induction (Sciber-
ras and Silva 2018). This research utilized axial codification to determine the interre-
lation of the themes and their subthemes (Turedi and Ozer-Caylan 2021), and further 
selective coding was used to reorganize the data and generate meaningful theories 
related to the identified categories (Snodgrass et al. 2020). This process was continued 
until no further relations among the basic codes/ideas could be distinguished (Turedi 
and Ozer-Caylan 2021).

Thus, the initial categorization of the literature was performed considering the ini-
tial concepts and thematic classifications (i.e., shipping industry, decision-making, and 
blockchain technology), which were identified in the full text of 38 academic papers 
explored during this research. Then, open coding was concluded, in which two broad 
codes were created: “shipping industry and decision-making” and “blockchain effects 
on decision-making” (Fig.  1). Subsequently, during the initial coding stage, more sub-
codes were generated for each open code (e.g., the subcode “shipping industry traits” for 
the code “shipping industry and decision-making”), according to the identified themes. 
Finally, the axial coding involved the creation of subcodes to the initial codes (e.g., the 
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subcode “information asymmetry” for the initial subcode “shipping industry traits”). 
This procedure was continued until the saturation point was reached.

A summary grid (Fig. 1) was created, illustrating all final codes and subcodes related 
to the academic articles analyzed in this research. This figure presents an example of two 
coded segments from one of the analyzed academic papers, which were classified in the 
“large documentation” subcode, part of the “shipping industry” code.

Results
Most important keywords in the data

Complementing the existing literature on blockchain technology, the initial findings 
were derived from the cloud visualization of the top-50 words of all documents involved 
in this research (Fig. 2). In total, 38 academic articles were analyzed, comprising 162,396 
words. The words displayed in larger size are considered to be of higher significance. 
Specifically, the results of the word cloud of the top-50 words demonstrate a connec-
tion between the innovative “blockchain technology” and the creation of a “smart” and 
“secure” “network” for “information” “exchange,” which may be applied to the “shipping” 
industry to “share” and “distribute” data (Fig. 2).

Furthermore, the frequencies of the top-25 words (Table 1) in the research documents 
were computed to better interpret the role that the new blockchain technology may play 
in the decision-making process in the shipping industry. In this respect, the findings 
suggest that “network” and “information” are significant terms, showing the highest fre-
quency after the terms “blockchain” and “technology.” In addition, the terms “exchange,” 
“access,” and “share” occupy positions 12, 13, and 18, respectively. Consequently, we can 
suggest that these three words, having a similar meaning, are related to the effective dis-
semination of information, and thus, may contribute to more successful “decisions” and 
“management” in the “shipping” industry. In other words, the findings imply that the 
new blockchain technology may play a catalytic role in facilitating the transfer of data in 
the shipping industry business.

Characteristics of shipping decision‑making

Following the identification of the most important keywords in the text data, the results 
referring to the traits of the decision-making process in the shipping industry are pre-
sented. The shipping industry is not only competitive, but it can also be regarded as 
technology- and information-intensive (Filom and Van Hassel 2020). However, the 
industry is characterized by several inefficiencies in its operations and execution of 
transactions. The research results (Fig. 3) indicate that there is a requirement for a large 
amount of documentation, and the processes are rather rigid and complex (Di Vaio and 
Varriale 2020). Specifically, decision-making in the shipping industry often involves the 
processing of a large amount of information and data (Di Vaio and Varriale 2020). This 
is confirmed by the results of the present study in Fig. 3, showing that the paperwork 
can be excessive (Filom and Van Hassel 2020). Additionally, decision-making involves 
numerous parties and stakeholders, with information asymmetry often present (Jović 
et al. 2019). This results in a complex, multistage process that is often characterized by 
communication problems, lack of cooperation (Demeter and Losonci 2019), high costs, 
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delays, and low efficiency (Jain 2018). This suggests that the shipping industry can ben-
efit from innovations such as blockchain technology (Jović et al. 2019).

Advantages of blockchain technology

Figure  4 suggests that blockchain might present a radical solution to the above-men-
tioned challenges faced by decision-makers, and it promises to be applicable to many 
industries (Huhmo 2018). The technology has the potential to transform the global 
economy (Diordiiev 2018) and is currently influential in several industries and societies 
(Ølnes et al. 2017), offering the advantages of decentralization (Randall et al. 2017), fast 
acquisition, storage, and dissemination of information (Nga et al. 2020).

Table 2 depicts examples of the context of the keyword “blockchain” in the research 
documents, focusing on some of the advantages of blockchain technology (i.e., “block-
chain technology will help shipping”). It shows that time saving and the accurate provi-
sion of information would be particularly beneficial to the competitive shipping industry 
(Jugović et  al. 2019). With its application, a single digital ledger could solve the prob-
lem of collecting, storing, and analyzing all the data available in the shipping industry 
(Jugović et al. 2019). Ocean carriers would benefit the most from the technology through 
instant sharing of data that would enhance the entire supply chain (Nga et  al. 2020). 
Stakeholders would have instant and secure information about shipping operations (Jain 

Table 1  Frequencies of top-25 words in the text data

Word Word length Frequency % Rank Documents Documents %

Blockchain 10 3111 1.99 1 36 94.74

Technology 10 1432 0.92 2 37 97.37

Information 11 1226 0.78 3 36 94.74

Network 7 1007 0.64 4 31 81.58

Industry 8 617 0.39 5 29 76.32

System 6 579 0.37 6 33 86.84

Business 8 572 0.37 7 32 84.21

Time 4 558 0.36 8 32 84.21

Chain 5 551 0.35 9 32 84.21

Process 7 521 0.33 10 30 78.95

Management 10 516 0.33 11 28 73.68

Exchange 8 455 0.29 12 25 65.79

Access 6 431 0.28 13 30 78.95

Ship 4 431 0.28 13 23 60.53

Smart 5 430 0.28 15 29 76.32

Contract 8 425 0.27 16 28 73.68

New 3 417 0.27 17 31 81.58

Share 5 416 0.27 18 35 92.11

Service 7 408 0.26 19 28 73.68

Block 5 399 0.26 20 24 63.16

Model 5 398 0.25 21 32 84.21

Platform 8 385 0.25 22 26 68.42

Decision 8 368 0.24 23 25 65.79

Provide 7 363 0.23 24 34 89.47

Company 7 354 0.23 25 26 68.42
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2018). In the financial industry, the cost reduction achieved by blockchain technology is 
expected to reach 15–20 billion USD in the next two years (Randall et al. 2017) (Fig. 4).

As illustrated in Table 2 and Fig. 4, blockchain technology also enables the possibility 
of exchanging information based on trust and transparency (Loklindt et al. 2018), relying 
on consensus and cryptography to prevent fraud (Jović et al. 2019). It is distinguished 
by objectivity and trust, and thus, competes with even the most trustworthy industry 
participants (Beck et al. 2017). Furthermore, it fosters a sense of trust in the sharing of 
information, resulting in faster, cheaper, and easier business transactions (Huhmo 2018).

The study results in Fig. 4 and Table 2 also demonstrate that blockchain technology 
supports collaboration in decision-making (i.e., “decentralized information”). Moreo-
ver, the notion of collaborative decision-making is related to trust and transparency in 
transactions (Diordiiev 2018). Additionally, the findings imply that collaborative deci-
sion-making reduces the time and cost of making decisions (Jain 2018). Thus, block-
chain technology may contribute to achieving simplified, effective, and data-driven 
decision-making in the shipping industry (Jain 2018). The process would involve fewer 
parties, while also being more democratic and emancipating, on the basis that all parties 
involved may have equal access to the relevant information (Yang et al. 2019).

Problems of blockchain technology

Figure  5 presents some drawbacks of the new digital technology. With regard to the 
problems associated with blockchain, we should underscore the fact that this technol-
ogy is still very new (Tsiulin et al. 2020). Owing to its immaturity, blockchain technology 
currently lacks applicable standards (Jović et  al. 2019) and is susceptible to interoper-
ability problems, which limits its wider adoption and application (Van Rijmenam et al. 
2018). Furthermore, blockchain is presently energy intensive (Jović et al. 2019), resulting 
in high (but spread-out) operational costs. These challenges require careful considera-
tion for broad acceptance of the technology in the shipping sector.

Discussion
The research findings from the review of existing studies reveal that the adoption of 
blockchain technology can enable more efficient and faster flow of data (Jović et al. 
2019). The application of blockchain technology in the shipping industry may help 
reduce paperwork, while fast-tracking transactions (Yang et  al. 2019) and reducing 
operating costs. It can lead to enhanced control of the supply chain and improved 
administrative efficiency (Jović et  al. 2019). Moreover, the review of prior studies 

Table 2  Examples of the “blockchain” keyword in context

Beginning Context Keyword Context

5:2065 The smart contract functionality Blockchain Technology can add an appropriate

5:2501 Time, the structure of the Blockchain i.e., decentralized information storing

8:4159 Services is another industry where Blockchain Technology will help shipping

8:4685 Information will be stored on Blockchain Each party involved will have

9:1143 All the information on the Blockchain Will be encrypted, its exchange
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suggests, that blockchain may support the dissemination of real-time information on 
vessels and minimize shipping delays (Komathy 2018).

Another potential of blockchain that must be highlighted is the enablement of 
instant cargo tracking and accurate shipment prediction (Jugović et  al. 2019). It 
facilitates the transparent sharing of information and digital transacting (Ølnes et al. 
2017), and with its utilization of cryptography also offers the possibility of automated 
decision-making, which may change organizational design (Van Rijmenam et  al. 
2018). Furthermore, blockchain technology enables documents to be made available 
to all stakeholders in a fast and secure manner (Green et al. 2020). It thus promises 
to facilitate interoperability across market systems (Randall et al. 2017) and produce 
significant cost savings and improved efficiency in shipping operations (Loklindt et al. 
2018). Moreover, blockchain technology can contribute to resolving the problems of 
the maritime industry related to information asymmetry, lack of trust, and undesir-
able delays (Filom and Van Hassel 2020).

Additionally, blockchain technology promises to support synergy among stake-
holders in the shipping industry (Calvaresi et al. 2019; Lambrou et al. 2019). It offers 
opportunities for new ways of collaboration between internal and external actors in 
shipping operations (Jović et  al. 2019), offering instant and trustworthy sharing of 
information that would significantly impact the industry (Diordiiev 2018). Indeed, 
blockchain technology may provide an innovative solution to operational inefficien-
cies in many industries.

However, following the summary of the extant literature, we may infer that there 
remain some issues and limitations to blockchain technology that are worthy of con-
sideration to enable a more effective and efficient application of this novice tech-
nology in the future (Loklindt et al. 2018; Green et al. 2020). For example, its broad 
application requires a large amount of computing power (Jović et al. 2019; Singh et al. 
2020), which could be concentrated in one country (Huhmo 2018). The power con-
sumption implications should be addressed before the use of the technology becomes 
conventional (Van Rijmenam et al. 2018). As previously noted, blockchain technology 
is regarded as not yet fully developed because of the lack of appropriate standards 
and regulations (Jović et al. 2019) and is thus currently difficult to implement (Jović 
et al. 2019). The absence of a central authority and the immaturity of the system cause 
uncertainty among users (Jović et al. 2019). Moreover, some shipping players may not 
desire the transactional transparency of blockchain technology (Green et al. 2020).

There is, therefore, the need for further exploration of blockchain technology to 
evaluate its practical potential (Tsiulin et  al. 2020). The development of regulations 
and the introduction of standards is one way in which the attractiveness of the tech-
nology can be strengthened (Yang et al. 2019). The application of artificial intelligence 
is another means of addressing user uncertainty (Calvaresi et al. 2019). Overall, the 
academic contribution of this research is connected to increasing the number of stud-
ies in the field of blockchain technology application in the shipping industry (Green 
et  al. 2020). This research summarizes prior studies and provides a body of knowl-
edge with a synthesis of the characteristics of this new digital technology and those 
of decision-making in the shipping industry with the intent to crystalize the potential 
contribution of blockchain to efficient decision-making.
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Pertaining to managerial and practical implications, this research offers shipping 
managers some useful insights regarding blockchain technology. This new digital 
technology may present a source of competitive advantage for shipping firms and a 
way to strengthen their place in the competitive landscape (Cole et al. 2019). Manag-
ers should consider the potential contribution of blockchain to decision-making (i.e., 
reducing information asymmetry and enabling smoother transactions) and evaluate 
the option to invest in this new technology. In parallel, managers should also assess 
the necessary expertise of human resources to fully reap the benefits of this novice 
digital technology (Cole et al. 2019).

Conclusion
The findings of this study reveal several reasons for the adoption of blockchain tech-
nology for more effective decision-making in the shipping industry. These include 
inefficiencies in shipping operations, difficulties of data sharing, and information 
asymmetry. Although blockchain technology is still immature, it promises to be 
a panacea to these problems. The Fourth Industrial Revolution involves innovative 
modes of designing, producing, distributing, and paying for goods and services of 
which blockchain technology constitutes an essential and exciting element. The tech-
nology is expected to become significant to industry and society, offering the advan-
tages of decentralization, cost reduction, and improved efficiency. It can be used in 
other transportation industries to simplify operations, enhance decision-making, and 
contribute to organizational efficiency and competitiveness.

This research explores a captivating subject that is associated with the application 
of an innovative digital technology in an exciting industry, such as the shipping indus-
try. The actual contribution of this study is in identifying how the adoption of the 
blockchain technology in the shipping industry can influence decision-making and 
contribute to more effective sharing of information among stakeholders. The applica-
tion of blockchain technology in the shipping industry will liberate decision-making 
and make it more democratic. However, further research is necessary to examine the 
use of the technology across industries to better appreciate its potential and identify 
any areas of concern.
Acknowledgements
Not applicable.

Author’s information
K.G.-V. received an MBA in Financial Management in 2008 and a DBA degree from Edinburgh Business School Heriot-
Watt University. She currently works as a part-time instructor in the American College of Greece and is a member of the 
ACG Center of Excellence in Logistics, Shipping and Transportation. Her current research interests include the application 
of knowledge management procedures in the shipping industry, managerial decision-making, and the impact of Indus‑
try 4.0 in the shipping sector.

Authors’ contributions
All authors read and approved the final manuscript.

Funding
This research received no specific grant from any funding agencies in the public, commercial, or not-for-profit sectors.

Availability of data and materials
The datasets used and/or analysed during the current study are available from the corresponding author on reasonable 
request.



Page 17 of 18Gerakoudi‑Ventouri ﻿Journal of Shipping and Trade             (2022) 7:2 	

Declarations

Competing interests
The author declares that she has no competing interests.

Received: 8 September 2021   Accepted: 29 December 2021

References
Bai CA, Cordeiro J, Sarkis J (2020) Blockchain technology: business, strategy, the environment, and sustainability. Bus 

Strategy Environ 29:321–322. https://​doi.​org/​10.​1002/​bse.​2431
Beck R, Avital M, Rossi M, Thatcher JB (2017) Blockchain technology in business and information systems research. Bus Inf 

Syst Eng 59:381–384
Byström K, Järvelin K (1995) Task complexity affects information seeking and use. Inf Process Manag 31:191–213
Calvaresi D, Mualla Y, Najjar A et al (2019) Explainable multi-agent systems through blockchain technology. In: Lecture 

notes in computer science international workshop on explainable, transparent autonomous agents and multi-
agent systems. Springer, pp 41–58

Chun Tie Y, Birks M, Francis K (2019) Grounded theory research: a design framework for novice researchers. SAGE Open 
Med 7:2050312118822927

Cole R, Stevenson M, Aitken J (2019) Blockchain technology: implications for operations and supply chain management. 
SMC 24:469–483

Demeter K, Losonci D (2019) Transferring lean knowledge within multinational networks. Prod Plan Control 30:211–224
Di Vaio A, Varriale L (2020) Blockchain technology in supply chain management for sustainable performance: evidence 

from the airport industry. Int J Inf Manag 52:102014
Diordiiev V (2018) Blockchain technology and its impact on financial and shipping services. EES 2:51–63
Esmaeilzadeh P, Mirzaei T (2019) The potential of blockchain technology for health information exchange: experimental 

study from patients’ perspectives. J Med Internet Res 21:e14184
Filom S, Van Hassel E (2020) Blockchain application for shipping industry documents, PolyU. In: Hong Kong international 

association of maritime economists (IAME)
García-Magariño I, Nasralla MM, Nazir S (2020) Real-time analysis of online sources for supporting business intelligence 

illustrated with Bitcoin investments and IoT smart-meter sensors in smart cities. Electronics 9(7):1101
Green EH, Carr EW, Winebrake JJ, Corbett JJ (2020) Blockchain technology and maritime shipping: A primer US Maritime 

Administration
Grover P, Kar AK, Janssen M (2019) Diffusion of blockchain technology: insights from academic literature and social media 

analytics. JEIM 32:735–757
Huhmo M (2018) Blockchain technology: Bitcoin as a case Bachelor’s Thesis. Oulu University of Applied Sciences
Iyer KC, Nanyam VPS (2021) A grounded theory approach in the identification of enabling and inhibiting factors affecting 

the performance of container terminals. Transp Dev Econ 7(2):1–17
Jabbar K, Bjørn P (2018) Infrastructural grind: introducing blockchain technology in the shipping domain. In: Proceedings 

of the 2018 ACM conference on supporting groupwork, pp 297–308
Jacques DN (2021) Using MAXQDA in ethnographic research: An example with coding, analyzing, and writing. In: Gizzi 

MC, Rädiker S (eds) The practice of qualitative data analysis: research examples using MAXQDA. MAXQDA Press
Jain P (2018) Improving the process of container shipping using blockchain. Master’s thesis. Massachusetts Institute of 

Technology
Jones JW, Saunders C, McLeod R Jr (1988) Information media and source patterns across management levels: a pilot 

study. J Manag Inf Syst 5:71–84
Jović M, Filipović M, Tijan E, Jardas M (2019) A review of blockchain technology implementation in shipping industry. 

Pomorstvo 33:140–148
Jugović A, Bukša J, Dragoslavić A, Sopta D (2019) The possibilities of applying blockchain technology in shipping. Pomor‑

stvo 33:274–279
Junusi RE (2020) Digital marketing during the pandemic period; a study of islamic perspective. JDMHI 2:15–28. https://​

doi.​org/​10.​21580/​jdmhi.​2020.2.​1.​5717
Kang J, Rhee M, Kang KH (2010) Revisiting knowledge transfer: effects of knowledge characteristics on organizational 

effort for knowledge transfer. Expert Syst Appl 37:8155–8160
Kaygın E, Topçuoğlu E, Özkes S (2018) Investigating the Bitcoin system and its properties within the scope of business 

ethics. Is Ahlakı Dergisi 11:186–192
Kim SH, Mukhopadhyay T, Kraut RE (2016) When does repository KMS use lift performance? The role of alternative knowl‑

edge sources and task environments. MIS Q 40:133–156
Komathy K (2018) Verifiable and authentic distributed blockchain shipping framework for smart connected ships. J 

Comput Theor Nanosci 15:3275–3281
Lafarre A, Van der Elst C (2018) Blockchain technology for corporate governance and shareholder activism. European 

corporate governance institute (ECGI), Law working [paper, p 390]
Lambrou M, Watanabe D, Iida J (2019) Shipping digitalization management: conceptualization, typology and anteced‑

ents. J Ship Trade 4:1–17
Lin Y, Cole C, Dalkir K (2014) The relationship between perceived value and information source use during KM strategic 

decision-making: a study of 17 Chinese business managers. Inf Process Manag 50:156–174

https://doi.org/10.1002/bse.2431
https://doi.org/10.21580/jdmhi.2020.2.1.5717
https://doi.org/10.21580/jdmhi.2020.2.1.5717


Page 18 of 18Gerakoudi‑Ventouri ﻿Journal of Shipping and Trade             (2022) 7:2 

Loklindt C, Moeller MP, Kinra A (2018) How blockchain could be implemented for exchanging documentation in the 
shipping industry. In: Freitag M, Kotzab H, Pannek J (eds) Lecture notes in logistics international conference on 
dynamics in logistics. Springer, pp 194–198

Martín-Martín A, Thelwall M, Orduna-Malea E, López-Cózar ED (2021) Google Scholar, Microsoft Academic, Scopus, 
Dimensions, Web of Science, and OpenCitations’ COCI: a multidisciplinary comparison of coverage via citations. 
Scientometrics 126:1–36

Massaro M, Moro A, Aschauer E, Fink M (2019) Trust, control and knowledge transfer in small business networks. Rev 
Manag Sci 13:267–301

Mattila J, Seppälä T, Holmström J (2016) Product-centric information management: a case study of a shared platform 
with blockchain technology. In: International Studies Association conference, Minneapolis, MN, 24–26 Jun 2016

McCook H (2018) The cost & sustainability of Bitcoin. https://​www.​acade​mia.​edu/​37178​295/​The_​Cost_​and_​Susta​inabi​
lity_​of_​Bitco​in_​August_​2018 (дaтa звepнeння: 24.11 2019)

Miller F, Davis K, Partridge H (2019) Everyday life information experiences in Twitter: a grounded theory. Inf Res 24:1–23
Mishra J, Allen D, Pearman A (2015) Information seeking, use, and decision making. J Assoc Inf Sci Technol 66:662–673
Nakamoto S (2008) Bitcoin: a peer-to-peer electronic cash system. Decent Bus Rev 21260
Nga PTH, Park YI, Park SH, Yeo GT (2020) Who are the beneficiaries and stakeholders of blockchain commercialization in 

the shipping industry? J Navig Port Res 44:79–87
Ølnes S, Ubacht J, Janssen M (2017) Blockchain in government: benefits and implications of distributed ledger technol‑

ogy for information sharing. Gov Inf Q 34:355–364. https://​doi.​org/​10.​1016/j.​giq.​2017.​09.​007
Perera LP, Czachorowski K (2019) Decentralized system intelligence in data driven networks for shipping industrial appli‑

cations: digital models to blockchain technologies. In: Proceedings of the oceans 2019, Marseille, France
Pu S, Lam JSL (2021) Blockchain adoptions in the maritime industry: a conceptual framework. Marit Pol Manag 

48:777–794
Randall D, Goel P, Abujamra R (2017) Blockchain applications and use cases in health information technology. J Health 

Med Inform 08:8–11
Sciberras L, Silva JR (2018) The UN’s 2030 agenda for sustainable development and the maritime transport domain: 

the role and challenges of IMO and its stakeholders through a grounded theory perspective. WMU J Marit Affairs 
17:435–459

Si H, Sun C, Li Y et al (2019) IoT information sharing security mechanism based on blockchain technology. Future Gener 
Comput Syst 101:1028–1040

Singh PK, Singh R, Nandi SK et al (2020) An efficient blockchain-based approach for cooperative decision making in 
swarm robotics. Internet Technol Lett 3:e140

Snodgrass JG, Clements KR, Nixon WC et al (2020) An iterative approach to qualitative data analysis: using theme, cultural 
models, and content analyses to discover and confirm a grounded theory of how gaming inculcates resilience. Field 
Methods 32:399–415

Tsiulin S, Reinau KH, Hilmola OP et al (2020) Blockchain-based applications in shipping and port management: a litera‑
ture review towards defining key conceptual frameworks. Rev Int Bus Strategy 30:201–224

Turedi O, Ozer-Caylan D (2021) Developing a grounded theory of national maritime policies based on safety, security and 
environment. J Int Marit Saf Environ Aff Shipp 5:84–97

Van den Boer Y, Arendsen R, Pieterson W (2016) In search of information: investigating source and channel choices in 
business-to-government service interactions. Gov Inf Q 33:40–52

Van Rijmenam M, Schweitzer J, Williams MA (2018) A distributed future: where blockchain technology meets organiza‑
tional design and decision making. In: Manor B (ed) Academy of management proceedings. Academy of Manage‑
ment. https://​doi.​org/​10.​5465/​AMBPP.​2017.​14807​abstr​act

Vlajcic D, Marzi G, Caputo A, Dabic M (2019) The role of geographical distance on the relationship between cultural intel‑
ligence and knowledge transfer. Bus Process Manag J 25:104–125

Wang S, Qu X (2019) Blockchain applications in shipping, transportation, logistics, and supply chain. In: Qu X, Zhen L, 
Howlett RJ, Jain LC (eds) Smart innovation, systems and technologies. Springer, pp 225–231

Wörner D, Von Bomhard T, Schreier YP, Bilgeri D (2016) The Bitcoin ecosystem: disruption beyond financial services? In: 
24th European conference on information systems, Istanbul, Turkey

Yang J, Onik MMH, Lee NY et al (2019) Proof-of-familiarity: a privacy-preserved blockchain scheme for collaborative medi‑
cal decision-making. Appl Sci 9:1370

Zhong H, Zhang F, Gu Y (2021) A Stackelberg game based two-stage framework to make decisions of freight rate for 
container shipping lines in the emerging blockchain-based market. Trans Res E Logist Transl Rev 149:102303

Zimmer JC, Henry RM, Butler BS (2007) Determinants of the use of relational and nonrelational information sources. J 
Manag Inform Syst 24:297–331

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

https://www.academia.edu/37178295/The_Cost_and_Sustainability_of_Bitcoin_August_2018
https://www.academia.edu/37178295/The_Cost_and_Sustainability_of_Bitcoin_August_2018
https://doi.org/10.1016/j.giq.2017.09.007
https://doi.org/10.5465/AMBPP.2017.14807abstract

	Review of studies of blockchain technology effects on the shipping industry
	Abstract 
	Introduction
	Information resources and blockchain technology
	Types of information resources
	Use of past experience and data for decision-making
	Blockchain technology in decision-making
	Role of blockchain in the shipping industry

	Research methodology
	Results
	Most important keywords in the data
	Characteristics of shipping decision-making
	Advantages of blockchain technology
	Problems of blockchain technology

	Discussion
	Conclusion
	Acknowledgements
	References


