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Digital maturity describes an organization's readiness and ability to change and implement models to
remain competitive in the marketplace. Digital transformation (DT) can streamline processes, reduce
errors, and increase the speed of operations in the shipping industry, leading to greater efficiency and
cost savings. Companies that adopt DT effectively will be better positioned to compete in the rapidly
evolving shipping industry. To achieve competitive benefits from the potential of DT, shipping
businesses must understand their digital maturity state. The shipping industry lacks a uniform
approach to DT, leading to inconsistencies in implementation and measurement. Many shipping
companies are hesitant to adopt new technology and processes, leading to slow implementation and
limited impact. Hence, the main goal of this case study is to determine the DT maturity of companies
in the Gulf Cooperation Council (GCC) countries in shipping. This case study focuses on the maturity of
DT in the shipping industry. With an exploratory approach, the aim of the research is to assess the level
of DT maturity among shipping companies in the GCC region. This study employs firstly a qualitative,
case study methodology and considered items shipping methods, market operating, services provided,
technological initiatives, and the company's goals for technological development of three shipping
companies, Asyad, Clarion, and Yht Cargo to analyze data. Then a literature review is compiled from 8
papers published between 2020-2023 in international peer-reviewed journals or conference
proceedings, obtained through a bibliographic search in the Scopus database. The findings suggest that
coercive and mimetic pressures are primarily responsible for digital change. The benefits of DT have
been discovered to assist maritime companies use their resources more efficiently, resulting in
increased operational efficiency, improved client connections, and increased sustainability.
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1. Introduction

The rise of the internet and the growth of digital technologies in the 1990s and 2000s led to a surge in research and
analysis on digital transformation (DT) and its impact on organizations and society. Adopting digital solutions is vital for
maintaining competitiveness in the logistics industry due to the potential for increased sustainability, efficiency, cost savings,
and enhanced security. The integration of information systems technology in containerization is a key factor in the success
of ports, as it enables improved decision-making, productivity, transparency, and operational efficiency [1,2], The approaches
that shipping companies use when developing in digital infrastructural facilities, installing digital technology systems,
enabling competent digital personnel, and aiding organisations in achieving customer expectations have been defined as DT
in shipping. Companies can, for example, exchange ship navigation and container delivery trajectories with customs in real
time, allowing the commodities to be cleared quickly and the cargo owner's inventory to be reduced [3], The integration and
maturity of these applications and digital technologies will have profits for ship operations, and ship design such as
enhancing safety, reducing energy and carbon emissions, and increasing operational efficiency to gain a competitive
advantage thereby better protecting the marine environment and meeting goals. Because, as the shipping supply chain's
leaders implement DT, supply chain partners will face increasing need to upgrade digital infrastructure and facilities,
software, and operations in order to preserve collaborative relationships.

Furthermore, organisations and professional associations associated with the maritime shipping industry have
increased normative pressure on DT promotion and guidelines, encouraging businesses to adhere to professional standards
in order to gain the trust of stakeholders and customers. Meanwhile, untransformed firms are facing enormous mimetic
pressure in the maritime transportation sector as a result of the unpredictability of the COVID-19 outbreak as well as the
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demonstrable effects of competitors' DT. The perspectives of a company's decision-makers on an external scenario will
impact their decisions dependent on the source or degree of the pressure [4], As a consequence, depending on institutional
isomorphism, institutional forces and the external environment may dictate a company's DT [5],

In current age of modern technologies, it is impossible to discuss 'business in context' improvement without
addressing terms like DT, digitalization, and digital technology automation.The integration of new technical jargons into
various platforms of engagement has become commonplace in the marine business. Various industry professionals, scholars,
researchers, and key international marine institutions are investigating how digitization may optimise existing procedures
while opening up new business prospects, facilitating commerce, and transforming supply chains [6], The impact of the
Fourth Industrial Revolution is expected to be far-reaching and substantial across the entire maritime industry ecosystem,
encompassing a broad spectrum of activities. These activities include core maritime sectors such as fishing, shipbuilding,
shipping, ports, and offshore energy, tangential industries such as equipment manufacturing and financial services, and
indirect activities like miscellaneous manufacturing and logistics services [7],

In order to remain in the current economy, businesses must employ new solutions based on sophisticated digital
technology [8], The term "digitalization" refers to the transition from old procedures characterized by analog technology to
an era marked by digital technology and the automation of business operations [9], In terms of digitalization, the marine
industry is considered to lag behind other industries such as aviation, mining, and manufacturing. Despite the fact that
industries like seaports, logistics, and shipbuilding are embracing shipping management, digitalization and automation is
still considered a late adopter [10, 11], During the COVID-19, almost all of the problematic processes in the global economies
were highlighted, leading to a better understanding and realisation of the digitalization prospects.

Various sectors of the transportation business have been confronted with challenges and requests to modify their
operations. Traditional corporate structures and practises were becoming obsolete and inefficient, they noticed [12], When
technology are used inefficiently, they make it impossible to optimize corporate operations [13], Shipping firms must
understand where they stand in context of digital transformation (digital Maturity) and be able to assess their digitalization
status since businesses who adopt disruptive technology ahead of their competitors acquire a significant competitive
advantage [14], To remain competitive, an organization's digital maturity characterizes its preparedness and capacity to
convert and accept technology advancements based on trends. Most research either concentrates on the DT of transportation
as a whole, or looks at the trend of digitalization specifically in the maritime transportation sector. A significant gap exists in
research and academic literature that provides a comprehensive examination of DT in the maritime transportation sector
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[15].
Based on the literature, most studies on DT or digital maturity seem to be researched [8], Additionally, other researchers

have found evidence that digitally evolved organizations outperform their competitors in several financial performance
dimensions [16], Many GCC nations are prioritizing DT as part of their government vision and goals. For instance, in Saudi
Arabia, technology will play a crucial role as an enabling factor and driving force in the National Transformation Program
within the framework of Vision 2030 [17], The impact of innovation on the empirical connection between digital enablers,
DT strategies, and the overall performance of small and medium-sized manufacturing enterprises in the United Arab
Emirates has been investigated by Abudaqa et al. [18], However, a few studies on the maturity ofDT in the shipping industry
can be found in the GCC countries. Hence, the main goal of this case study is to determine the DT maturity of companies in
the GCC countries in shipping using a case study approach by selecting variables such as shipping methods, market
operations, services offered, technology initiatives, and the company's objectives for technological advancement, extracted
from information available on the companies' websites.

2. Methods

This research, which aims to explore the digital transformation maturity in the shipping industry process, is conducted
within an explanatory research paradigm with focuses on three shipping companies based in GCC countries: Asyad, Clarion,
and Yht Cargo.This case study focuses on the maturity of digital transformation in the shipping industry. With an exploratory
approach, the aim of the research is to assess the level of digital transformation maturity among shipping companies in the
GCC region. This study employs a qualitative, case study methodology [19], Through this approach, the researcher aims to
gain insights into relevant industry trends. For instance, the case study of Asyad shipping Transport Company can provide a
generalizable perspective for similar companies in the shipping sector.

2.1. Data Collection

A group of maritime companies in the GCC was identified and information was gathered from three firms based in the
region that were pursuing maturity in digital transformation in the shipping industry. These companies were compared
based on various factors, which were derived from a comprehensive analysis of the companies, including: shipping methods,
market operations, services provided, technological initiatives, and the company's goals for technological development.

The data were collected through the websites of these companies on the company s website. For exploratory data
collection, company websites and Google searches can be useful sources [20, 21]. As previously stated, these items shipping
methods, market operating, services provided, technological initiatives, and the company's goals for technological
development have been extracted from the information available on the companies' websites. The latest data was obtained
for the year 2022 and are shown in Table 1.

2.2. Data Analysis

The websites of all the selected companies were accessed and a comparison table was created using Microsoft Excel. A
comparison was made between the companies to determine the maturity of digital transformation in the shipping industry
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and which company had a more advanced level of digital maturity. Based on the analysis, several recommendations were
derived through in-depth research.
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2.3. Review of articles

Finally, a literature review is compiled from 8 papers published between 2020-2023 in international peer-reviewed
journals or conference proceedings, obtained through a bibliographic search in the Scopus database. Bibliometric R software
was used to conduct the bibliometric analysis [22], In order to carry out bibliometric analysis for the current research field
of digital transformation in the shipping industry, relevant articles were identified by extracting data from Scopus-indexed
journals. The authors used the keyword digital transformation in shipping to retrieve articles and refined their search
terms and filters to obtain the most pertinent articles. The obtained results were then interpreted and analyzed to draw
conclusions in light of the research topic. Figure 1 presents a summary of the data collection procedure for the bibliometric
analysis on digital transformation in shipping.

article, title, abstract, keywords 71 articles

£ title only; Articles written in
English 8 articlesRestricted search

A V
Engineering; Business, Management
and Accounting; Computer Science;
Social Sciences; Earth and Planetary

Sciences; Environmental Science; and
Materials Science

Figure 1. Data collection process

n= 8 articlesSubject area

A

3. Results and Discussion

3.1. Case Study

Among the many available freight segments we chose the maritime shipping sector because of the lack of studies on it.
In addition, due to the lack of awareness of the importance of digital transformation maturity in the shipping industry by
some shipping companies1. Maritime shipping is the oldest mode of transportation, with commercial cargo ships evolving
over time into the massive commercial ships. In the past, given the historical significance of maritime commerce, several
governments have developed merchant ship fleets to stress the freedom and ease with which their goods may be transported
throughout the globe. During the last three decades, sea freight has become a popular trend for carrying out shipments. This
is due to several reasons, including the better price compared to air freight. It also accommodates large quantities and needs
a large space for heavy products such as machinery, equipment, cars, and others. In addition to the speed of delivery
compared to land shipping. Wherefore, many large and medium companies have relied on sea freight because of its
advantages, but with the passage of time it has become necessary to introduce technology into the world of sea freight to
improve the quality of shipping and to gain more privileges to gain the continuity of companies to rely on sea freight more
than before. According to [8], firms must adopt innovative solutions based on advanced digital technology to be competitive
in the current market. That is because they recognized that traditional company structures and practices had become
obsolete and ineffective [12], The fundamental issue is that the firm lacks operational efficiency and so lacks a competitive
edge due to a lack of technical and technological advancement. Furthermore, without the benefit of digital transformation,
the shipping supply chain will be unable to continue collaborative communications and marketing. Companies who rely on
the old way are under a lot of strain since they are unable to deal with a variety of issues, such as forecasting Covid-19.
Furthermore, the firm will be unable to completely fulfill satisfy its clients as a result of their failure to perform their job in
a timely and efficient manner, as well as their inability to track their orders.As a result, the greatest solution to these issues
is for companies to continue to enhance their technology rather than rely on old ways. As digital technology and apps mature
and integrate, they help companies achieve their objectives. Therefore of their adoption of such technology and applications,
they will be able to help create the design of ships used for shipping, as well as improve the degree of safety, energy savings,
and carbon reduction, so better safeguarding the maritime environment. In addition to their ability to carry out business
more effectively, their ability to deliver goods with customs in real time aids in the removal of products from warehouses
and the creation of more room for other products. It will also make it easier for the corporation to exchange ship navigation,
and it will allow customers to follow shipments via the company's websites. Customers will also be able to complete
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transactions more quickly and will be more happy with the company's services. To confirm the veracity of this talk, we
compare Clarion Shipping, Asyad and Yht Cargo and Logistic.
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3.2. Overview of the companies

Clarion Shipping, located in Dubai, United Arab Emirates, is a global sea and air freight forwarder in addition to a multi¬
modal logistics and transportation service company. Through offices in the Sultanate of Oman (Muscat), Bahrain, Qatar
(Doha), Saudi Arabia, Lebanon, and Djibouti, Clarion has built its own specialised market in the Middle East, East Africa, and
the Gulf. Clarion's goal is to become one of world's leading shipping, forwarding, and logistics companies, providing full
services and quality logistics solutions to customers all over the world through its operational systems and extensive
network of own offices and agents2 . Clarion has worked on a variety of technological initiatives, including
telecommunications, smoke detection, satellite phones, and routers. Given Clarion's significant expertise, it has the facilities
and capability to adapt to its clients' demands while also providing a world-class experience. Technology is quickly changing
and increasing in such a way that logistics service providers must be aware of and equipped with cutting-edge infrastructure
in order to give the most efficient and adaptable services3.

Asyad Group offers unique freight forwarding services in the GCC by providing a complete logistics solution that is
adaptable enough to satisfy both local and international businesses, whether they are already active in the Middle East and
Africa market or wish to enter it. The group headed by Asyad consists of four businesses that provide supply and freight
services such as: the Oman Rail Company, the Oman Shipping Company, the Oman Post Company, and the Oman Dry Dock
Company. As a result of its diverse operations, Asyad is able to provide outstanding solutions to its international clients in
the areas of transportation, freight forwarding, and shipment of goods by sea and land from point of arrival to point of
delivery, warehousing services, integrated ship repair facilities, and an extensive rail network. Technology allows for a quick
transition in logistics methods toward smart logistics by utilising novel platforms and systems of communication and
integration via cutting-edge gadgets. Their aim is to research and develop new and dominant trends in logistics technology,
showcase the best examples of the Sultanate's technological pioneers and assist them in their globalization efforts. It is keen
to create partnerships with key companies and agencies in order to pilot and test these cutting-edge technology. Where it
will aim to identify the best execution strategies and engage with key stakeholders to realise the Sultanate's national logistics
technology objective4.

Yht Cargo and Logistic Company engaged in providing freight and logistics services. Work on marine shipping from
China to Oman, Dubai, and South Africa is underway. They've been working in this industry for 17 years. In China, they have
a number of warehouses. The work to earn client confidence by giving the greatest services at the most affordable costs5.

Table 1. Comparison between three Shipping Companies

Asyad Clarion Yht Cargo and Logistic

Sea, land and air freight Sea, land and air freight SeaShipping methods

Middle East, Africa, and Gulf Middle East, East Africa,
and South East Asia

Market operating From China to Dubai,
Sultanate of Oman, and
South Africa

Working in the field of
shipping from China to
Dubai - Oman and
South Africa. We have
several warehouses in

Services provided Asyad is able to provide
outstanding solutions to its
international clients in the
fields of freight forwarding, offices and agents, it
transportation and delivery of provides complete
goods by sea and land from services and high-quality China.
point of receipt to point of logistics solutions to
delivery, and warehousing customers around the
services, integrated ship repair world.
facilities, and an extensive rail
network.

Through its operating
system and extensive
network of its own

Utilising novel platforms and Telecommunications,
systems of communication and smoke detection,

satellite phones, and
routers.

Technological
initiatives

integration via cutting-edge
gadgets.

The company's goals
for technological

Their aim is to research and
develop new and dominant

Technology is quickly
changing and increasing

https://www.uae-shipping.net/
https://rocketreach.co/clarion-shipping-services-profile_b5c2b060f42e0edd
https://asyad.om/ar/maritime/shipping-solutions
https://yht-corgo-and-logistic.business.site/?utm_source=gmb&utm_medium=referral

https://rocketreach.co/clarion-shipping-services-profile_b5c2b060f42e0edd
https://asyad.om/ar/maritime/shipping-solutions
https://yht-corgo-and-logistic.business.site/?utm_source=gmb&utm_medium=referral
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development trends in logistics technology, in such a way that
showcase the best examples of logistics service
the Sultanate's technological
pioneers and assist them in
their globalization efforts.

providers must be aware
of and equipped with
cutting-edge
infrastructure in order to
give the most efficient
and adaptable services.

Source: The author and the websites of these companies 6’ 7,8,9, 10, and n.

There are several distinctions between the three firms, as seen in the comparison. Asyad and Clarion Company has
employed modern technologies in its work and aspires to continue to develop technology in order to realize its significance.
However, because the Yht Cargo and Logistic Company did not rely on technology, we were not able to know enough
information about it, but based on their website we were able to distinguish between it and other companies. As their
website did not contain information that would make it easier for the customer to know the details, and this is the simplest
thing that can be considered a technical development for the company. Thus, the company's lack of this feature confirms the
lack of a digital transformation of the company.

3.3. Review results

Table 2 displays 8 documents from 8 distinct sources and 34 authors. The average year from publication is calculated
by the bibliometric analysis software using the publication year information of the articles included in the dataset which
showsl.25 and the average number of citations per year per document is 0.3333. The timeframe covered is 2020 to 2023.
There are no single-authored documents, but 34 authors contributed to the multi-authored documents. Table 2 provides
further detail on the descriptive bibliometric analysis.

Table 2. Descriptive bibliometric analysis

Description Results

MAIN INFORMATION ABOUT DATA

Timespan

Sources (Journals, Books, etc)

Documents

Average years from publication

Average citations per documents

Average citations per year per doc

References

2020:2023

8

8

1.25

0.75

0.3333

368

DOCUMENT TYPES

article

conference paper

DOCUMENT CONTENTS

Keywords Plus (ID)

Author s Keywords (DE)

6

2

59

41

AUTHORS

Authors

Author Appearances

Authors of single-authored documents

Authors of multi-authored documents

34

34

0

34

AUTHORS COLLABORATION

Single-authored documents

Documents per Author

Authors per Document

0

0.235

4.25

https://rocketreach.co/clarion-shipping-services-profile_b5c2b060f42e0edd
https://asyad.om/ar/maritime/shipping-solutions
https://yht-corgo-and-logistic.business.site/?utm_source=gmb&utm_medium=referral
https://www.clarionshipping.com/industry/technology/
https://www.uae-shipping.net/
https://commons.wmu.se/

https://rocketreach.co/clarion-shipping-services-profile_b5c2b060f42e0edd
https://asyad.om/ar/maritime/shipping-solutions
https://yht-corgo-and-logistic.business.site/?utm_source=gmb&utm_medium=referral
https://www.clarionshipping.com/industry/technology/
https://www.uae-shipping.net/
https://commons.wmu.se/
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Co-Authors per Documents

Collaboration Index

4.25

4.25

The Table 3 summarizes the main findings from the 8 research articles on maturity of digital transformation in the
shipping industry, including total citations (TC), TC per year, and normalized TC (NTC), a bibliometric indicator calculated by
bibliometric analysis software, found in the Scopus database:

Table 3. Main research findings from previous studies
Authors Title of the

article
Name of the Main findings
journal_

TC TC per
year

NTC

[23] A contextual
account of
digital
servitization
through
autonomous
solutions:
Aligning a
digital
servitization
process and a
maritime
service
ecosystem
transformation
to autonomous
shipping_

Industrial
Marketing
Management

They suggests that managing digital
servitization (DS) through
autonomous solutions requires the
co-evolution of actors, stakeholders,
and society in the service ecosystem,
emphasizing the need for a systems
perspective in DS management

3 1.5 3.75

[24] Comparative
analysis of
blockchain

Journal of Their study revealed that a notable
move towards digitalizing ports and
shipping, with an inclination to
incorporate various technologies
such as blockchain into existing port
and shipping information
management systems. Their study
aimed at integrating technology into
financial and document workflows,
as well as enhancing device
connectivity.

2 0.667 1.00
Intelligent
Systems

technology to
support digital
transformation
in ports and
shipping

[25] The effects of
institutional
pressures on
shipping digital
transformation
in Taiwan

Coercive and mimetic pressure are
the fundamental causes of digital
change. Competitors are gradually
undertaking digital transformation
and are becoming more well-known
to customers, which is another
constructive and significant source
of pressure for shipping. In order to
lead the maritime shipping sector,
associations and professional
shipping companies must stay
abreast of the trend against DT and
present guidelines and
recommendations that can be

Maritime 1 0.5 1.25
Business
Review

followed. The advantages could be
delivered in a big way by DT (i.e.
improve efficiency, relationship
with customers and sustainability)

[26] Digital
transformation
of maritime
logistics:
Exploring
trends in the
liner shipping
segment

Computers Compared to other sectors like
in Industry media, telecom, banking, retail and

other modes of transportation, the
shipping industry, which tends to be
family-owned and operates on a
network-based system, has been
slow in embracing new innovations
and is traditionally cautious in its

_adoption of advancements_

0 0 0
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[27] Determinants of

Digital
Transformation Management
in Container
Shipping Lines:
A Theory Driven
Approach

Maritime Among the critical success factors,
Policy & organizational competency ranks as

the highest, followed by technology
adoption, stakeholders'
expectations, and individual
motivation

0 0 0

[28] Implementing
Vital Dynamic
Capabilities to
Succeed in

The results emphasize that strategic
Transactions on agility, innovation ecosystems, and
Engineering the restructuring of organizational
Management structures are the most crucial

secondary concepts for succeeding
in DT in the maritime container
shipping. Incorporating these key
concepts into the sector is of great
strategic importance and will drive
the transformation of the maritime
container shipping into a digitalized,
efficient, and sustainable entity that
prioritizes customer-centric service

_offerings_

IEEE 0 0 0

Digital
Transformation:
A Multiple-Case
Study in
Maritime
Container
Shipping

129] Optimization of
Digital
Transformation
in Shipping

In OCEANS Enabling real-time data exchange
2022-Chennai among all vessels, equipment and

locations will equip crews with the
ability to make effective
management and optimization
decisions for not just their
individual ship but for the entire
fleet. The growing demand for real¬
time data collection and analysis,
driven by both regulatory and non-
regulatory factors, calls for secure
and trustworthy data exchange. To
enhance fuel efficiency, shipping
operators must find new ways to
collaborate between ship and shore
and adopt innovative technologies
that promote standardization,
integration and communication of
maritime data. Robust and adaptable
connectivity will help maritime
shipping organizations overcome
new challenges and proactively
drive transformational changes that
boost efficiency and profitability in

_the long term_

0 0 0

[30] Efficiently designed and operated
modern information systems can
deliver significant business value
and serve as key drivers for business
success, especially for purely online
or digital enterprises_

Capability
management in charm
digital
enterprises

Springer 0 0 0

The literature review emphasizes the importance of digital transformation in the shipping industry, but also points out
the limited awareness in the sector. The level of digital transformation maturity in shipping companies in GCC countries in
areas such as shipping methods, market operations, services offered, technology initiatives, and the company's goals for
technological advancement is not well documented. These challenges are particularly prevalent in the shipping industry,
indicating a high level of barriers to digital transformation in this sector.

4. Conclusion

In many areas of life, the impact of digital transformation is becoming more apparent. Digital transformation is so
important in the future scenario of shipping companies that many companies have started or have recruited management
roles to accommodate this transformation. Digitalization is already changing the operations and strategies of shipping
companies. The main goal of this case study is to determine the digital transformation maturity of companies in the GCC
countries in shipping. This study follows a qualitative, case study approach. We compared three shipping companies in GCC
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countries: Clarion Shipping, Asyad, and Yht Cargo and Logistics. There are several distinctions in technologies between the
three firms, as seen in the comparison. With the passage of time it has become necessary to introduce technology into the
world of sea freight to improve the quality of shipping and to gain more privileges to gain the continuity of companies to
rely on sea freight more than before. So the biggest solution to these problems is for companies to keep improving their
technology, rather than relying on the old ways. As digital technologies and applications mature and integrate, they can help
companies achieve their goals. As a result of these technologies and applications, they will be able to help create ship designs
for shipping and improve safety, energy efficiency and carbon reduction to better protect the marine environment. In
addition to being able to conduct business more efficiently, their ability to deliver goods in real-time with customs helps get
products out of warehouses and create more space for other products. It will also make it easier for companies to exchange
ship navigation and allow customers to track shipments through the company's website.

Shipping is a component of the supply chain ecosystem, and digital integration distinguishes the firms that will compete
in the market in the future. This study directly contributes to previous research on the maturity of digital transformation in
the maritime research sector. The current status of digital maturity in shipping cannot be accurately quantified, and the
scarcity of research publications shows that study into digital maturity in shipping is still in its early stages. On the basis of
this study, the researchers suggest that future research should focus on the digital transformation of shipping companies in
different industries. According to the research, GCC nations should expand digitization and examine the systems of shipping
companies. Future studies should include interviews with senior executives from shipping companies. Also, Increasing the
logistical capabilities of international shipping companies has a direct impact on increasing the market share and achieving
competitive advantage through some logistical activities that are uniquely provided to customers. Additionally, advances
and developments in logistics are based on technologies based on intelligent transportation systems that use computers,
electronics, communications, and controls to address many of the challenges faced by maritime transportation systems, such
as using intelligent transportation systems to obtain information about performance, weather conditions, and port
congestion and integrate all of these information is provided to users of smart applications to improve freight levels, improve
operational efficiency, improve safety and reduce energy consumption, thereby increasing the efficiency of maritime
transport organizations
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