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ABSTRACT

ARTICLE INFO

This paper analyses how digital technologies implementation in the maritime transport sector
companies can help in achieving the Blue Economy goals. Previous research offering a comprehensive
overview of digital technologies in the maritime transport sector within the context of the Blue
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Economy is scarce. To fill this research gap, the economic effects of maritime transport are

investigated, and the positive impacts of digital technologies on maritime transport are analyzed,
all in the context of the Blue Economy. The authors have concluded that by implementing digital
technologies in the maritime transport sector, the Blue Economy goals related to maritime transport
(for example transport cost reduction, decreased harmful emissions generated during the voyage and

at the berth) can better be achieved, etc.
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1 Introduction

Almost 80 percent of global trade in goods is trans-
ported by sea (Ababouch, 2015). Due to the increas-
ing awareness of the importance of the oceans and the
seas, the Blue Economy concept has emerged, encourag-
ing more effective management of oceans or “blue” re-
sources (The Commonwealth, 2020). The roots of Blue
Economy emergence can be directly and strongly linked
to the sustainable development concept. Since the 1960s,
the scientific community has paid more attention to sus-
tainable development, especially in environmental, eco-
nomic, and social dimensions (Kabil, Priatmoko, Magda,
& David, 2021).

Blue Economy refers to the use of seas and coasts for
economic activities (OpenChannels, 2019). According to
(Busljeta Tonkovi¢, 2013), the Blue Economy focuses on
sustainability but is not limited to mere conservation. The
Blue Economy goals are not only related to the economic
development, but also to the sustainable use of the sea
and oceans (Patil, Virdin, Diez, Roberts, & Singh, 2016),
(Fontes, Sousa, & Conceicdo, 2019) while improving the

quality of life and work and preserving ecosystems (The
World Bank, 2017).

In recent years, an increasing number of companies
in the maritime transport sector started to implement
initiatives to explore new digital technologies and to ex-
ploit their potential (Matt, Hess, & Benlian, 2015). Digital
technologies are important for business process simpli-
fication, cost reduction, and better use of resources and
existing infrastructure (European Commission, 2018). In
this respect, the increased implementation of digital tech-
nologies in the maritime transport sector may play an im-
portant role in achieving the Blue Economy goals.

After a preliminary literature review, the authors con-
cluded that a lack of scientific papers researching how
digital technologies in the maritime transport sector can
assist in achieving the Blue Economy goals is particularly
pronounced. To overcome this research gap and to provide
a better understanding of how the implementation of dig-
ital technologies in the maritime transport sector can help
in achieving the Blue Economy goals, authors have con-
ducted a more comprehensive literature review, which is
further explained in the Methodology section.
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2 Theoretical framework

The Blue Economy lies at the basis of the future of hu-
man society because it aims at developing a sustainable
and renewable economy, getting benefits from the ocean
while reducing pollution and waste (Buono, Li, & Paes,
2021). According to the European Commission, the Blue
Economy concept embraces “all economic activities re-
lated to oceans, seas, and coasts. It covers a wide range of
interlinked established and emerging sectors” (Tianming
et al, 2021). Blue Economy requires strong scientific in-
formation on the marine environment, detailed knowl-
edge of the activities occurring in the ocean area, and a
comprehensive understanding of the impact on the en-
vironment (Vega-Mufioz, Salazar-Sepulveda, Espinosa-
Cristia, & Sanhueza-Vergara, 2021). The report “Toward
a Blue Economy: A Promise for Sustainable Growth in the
Caribbean” (Patil et al.,, 2016) has provided a conceptual
framework of the Blue Economy (Figure 1).

Ocean

Economic
Benefits

Environmental
Health

Blue Economy

Figure 1 The Blue Economy—A Conceptual Framework
(Patil etal., 2016)

They have defined a conceptual framework as follows:
a sustainable Blue Economy emerges when economic ac-
tivity is in balance with the long-term capacity of ocean ec-
osystems to support this activity and remain resilient and
healthy (Patil et al.,, 2016).

Sustainable Development Goals (SDGs), which are also
known as the Global Agenda 2030, are related to Blue
Economy goals. The 14" Sustainable Development goal,
“Conserve and sustainably use the oceans, seas and ma-
rine resources” seeks to promote the sustainable use and
development of oceans, seas, marine resources, and eco-
systems, which are the foundation of the Blue Economy
approach and its economic sectors (Kabil et al., 2021).
The Blue Economy can be a driver of European growth,
through the development of new competencies and activi-
ties that enable sustainable exploitation of ocean resourc-
es (Fontes et al., 2019).

The Blue Economy spans through various sectors,
one of them being maritime transport, which records
continuous growth and includes numerous resources
and numerous stakeholders (World Bank Group, 2016),
(European Commission, 2019). With sustainable man-
agement of existing assets, including shipping and trans-
portation, the Blue Economy concept has the potential to
fulfill sustainable development goals (Choudhary et al,,
2021).

From the above, the authors conclude that the goals
of the Blue Economy are: economic use of the sea and
oceans, preserving ecosystems, and improving the qual-
ity of life and work. In this respect, the definitions of sus-
tainability, blue growth, and blue economy coincide, and
in some studies, they are treated as synonyms such as in
the research by (Cisneros-Montemayor et al., 2021), and
(Vazquez, Garcia, & Pablo, 2021).

3 Methodology

To enable a deeper analysis of how the implementa-
tion of digital technologies in the maritime transport
sector can help in achieving Blue Economy goals, the
authors have conducted a more comprehensive litera-
ture review. The search was performed by using a com-
bination of keywords in the fields Title, Abstract, and
Keywords: “Blue Economy”, “Blue Economy AND mari-
time transport”, “Blue Economy AND transport”, “Blue
Economy AND shipping”, “Blue Economy AND innova-
tions and maritime transport”, “Blue Economy AND digit-
al technologies AND maritime transport”, “Blue Economy
AND innovations AND shipping”, “Blue Economy AND
digital technologies AND shipping”, “Blue Economy AND
innovations AND seaports”, “Blue Economy AND dig-
ital technologies AND seaports”. Due to the pronounced
lack of literature on the subject, the authors have used
several databases to achieve a broad literature review:
Web of Science, Scopus, Google Scholar, ResearchGate,
and SpringerLink. Furthermore, the authors utilized the
snowball sampling phase to include all relevant studies
for this topic (Myllarniemi, 2015) and did not limit their
search only to high-ranking journals and conferences.
Due to the previously mentioned lack of research, the
authors used grey literature related to the Blue Economy
and maritime transport, such as reports and materials of
private companies, official web pages of seaports, official

reports of the European Commission, etc.

To broaden the scope of the literature review, and to
further make sure that important references that may not
necessarily contain the above-stated keywords are omit-
ted, the authors have also included several scientific pa-
pers dealing with the economic aspect of sustainability of
the maritime transport sector. In this respect, the authors
considered the following fields: the role of digital technol-
ogies in decision making, routing optimization, and infor-
mation exchange.
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4 Economic effects of maritime transport

Maritime transport may be defined as the backbone of
the increasingly globalized economy (Du, Monios, & Wang,
2019), and the main mode of transport for global trade
(Halim, Kirstein, Merk, & Martinez, 2018). As mentioned
earlier, the largest share of goods in the world is transport-
ed by sea, with 80% of the volume and 70% of the value of
total cargo (Khaslavskaya & Roso, 2019). According to the
United Nations Conference on Trade and Development,
the average annual growth of maritime trade is expected
to be 3.5% by 2024 (United Nations Conference on Trade
and Development, 2019).

From an economic point of view, the advantages of mari-
time transport are numerous, such as large individual ca-
pacity and the total capacity of the entire transport branch,
low transport cost, and the sea as a freeway that does not
require large investments in infrastructure (Naletina &
Perkov, 2017). According to the EU Blue Economy report
from 2020, overall EU maritime transport generated a GVA
of €35.6 billion, and profit was mainly generated in freight
transport, (€8.5 billion - 46%), followed by passenger
transport (€5.8 billion - 31%) and services (€4.4 billion -
23%) in the overall Blue Economy (European Commission,
2020b). Blue Economy indicators are Turnover, Gross val-
ue-added, Gross profit, Employment, Net investment intan-
gible goods, Net investment ratio, Average annual salary,
etc. (European Commission, 2020b). When transportation
systems are inefficient or incomplete in terms of capacity or
reliability, they cause increased costs or missed opportuni-
ties (Mosaberpanah & Khales, 2012).

Seaports, as key nodes for land-sea interaction, may
be defined as “hubs for sustainable Blue Economy”, or dy-
namic nodes for Blue Economy clusters and blue innova-
tion ecosystems (European Commission, 2020a). Seaports
strongly affect the development of regional economies
(Han, Wang, & Li, 2019). A seaport is often seen as a de-
terminant of economic growth, as it contributes to the
development of economic sectors and the generation of
economic benefits (Jouili & Allouche, 2016). Costs, time,
and predictability are decisive factors for seaport com-
petitiveness (“2017 Transportation Management Systems
Trends”, 2017). Seaports are essential for the support of
economic activities in the surrounding areas (Gherghina,
Onofrei, Vintila, & Armeanu, 2018). According to
(Stankovi¢, Marjanovi¢, Papathanasiou, & Drezgi¢, 2021),
the regional economic development of seaport regions is
largely determined by the level of seaport development,
since seaport activities have multiplier effects on the local,
regional and national economy.

5 Positive impact of digital technologies on
maritime transport

Digital technological innovations, including the devel-
opment of smart ships, smart fleets, and smart global lo-
gistics are gaining momentum in the maritime transport

sector (Gausdal, Czachorowski, & Solesvik, 2018). Global
revenues from maritime freight transport are expected
to grow to over 205 billion USD by 2023, and the basis
for this is the use of digital technologies (Internationales
verkehrswesen, 2018). Digital technologies may positively
influence enterprise competitiveness, social and environ-
mental issues (Madudova, Corejova, & Valica, 2018), which
also applies to the maritime transport sector. According to
(Fjortoft & Berge, 2019), digital technologies may reduce
harmful emissions, enable smart, safe, and cost-efficient
vessel operations, and simplify information sharing. The
Ericsson report shows that digital technologies could help
reduce global greenhouse gas (GHG) emissions (Oyedeji,
Seffah, & Penzenstadler, 2018). Examples of commonly
used digital technologies for sustainable vessel operations
include (Fjgrtoft & Berge, 2019):

1. Onboard decision support system. During vessel oper-
ation, data measured from different sensors and other
external sources (e.g., weather information, route plan-
ning, other operational constraints) can be used to pro-
vide the vessel operator with advice on how to operate
the vessel with less use of fuel.

2. Increased connectivity and data security. Due to the
improved connectivity onshore and offshore, it is pos-
sible to transfer operational data for online support
and monitoring for maintenance purposes. Secure data
transfer and ownership of operational data will require
digital frameworks where ship owners, operators, and
equipment providers can share data based on digital
and secured contracts.

Modern technologies such as Blockchain, Big data,
Internet of Things, and artificial intelligence may help in
achieving the Blue Economy goals (Fruth & Teuteberg,
2017). Blockchain can be used for tracking the cargo and
providing an end-to-end supply, recording information
on the vessel, and implementation of smart contracts
and marine insurance policies. As business processes are
automatized and digitalized, the costs for clearance and
movement of the cargo are reduced (Peronja, Lenac, &
Glavinovi¢, 2020), (Vujici¢, Hasanspahic, Car, & Campara,
2020). A blockchain solution “TradeLens”, which is de-
veloped by Maersk and IBM, is an example of how digital
technologies implementation in the maritime transport
sector can help in achieving the Blue Economy goals. The
solution enables digitalized global maritime trade, and
could significantly reduce the cost and complexity of mari-
time trading (IBM, 2017).

Big data implementation in the maritime transport
sector can also assist in achieving the Blue Economy goals.
For example, ClassNK-NAPA GREEN software co-devel-
oped by ClassNK and NAPA (as shown in Figure 2) offers
a real-time big data analysis (Trelleborg Marine Systems,
2018).

ClassNKNAPA GREEN software enables simplified and
improved planning, monitoring, and analysis of ship op-
erations, leading to operational savings through increased
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Figure 2 ClassNKNAPA GREEN software (Napa, 2021)

awareness, trim and voyage optimization, and perform-
ance analysis (Napa, 2021).

As already mentioned, seaports may be defined as
“hubs for sustainable Blue Economy”, or dynamic nodes
for Blue Economy clusters and blue innovation ecosystems
(European Commission, 2020a). According to (Zhang &
Ravesteijn, 2019), within the Blue Economy context, sus-
tainable port development is important as ports represent
the link between the sea or river with inland cities and
territories. Successful sustainable port development may
enable the balance of economic growth, ecological needs,
and social progress (Zhang & Ravesteijn, 2019). As trade
and cargo grow, seaports around the world are looking for
ways to manage resources sustainably and cost-effectively,
and one of the solutions is the implementation of digital
technologies (GreenPort, 2016).

The application of digital technologies is important
for the successful operation of seaports, since they re-
duce costs, facilitate business, increase transparency,
and attract new business entities (Mudronja, Jugovi¢, &
Skalamera-Alilovi¢, 2020). Port of Rotterdam has recog-
nized the importance of digital technologies that enable
the collection and processing of large amounts of infor-
mation economically, but also preserve the ecosystems. In
this respect, Port of Rotterdam is currently developing a
series of models for the calculation, analysis, and optimiza-
tion of greenhouse emissions, which are linked to the soft-
ware application “Pronto” (Port Technology International,
2019). The application reduces waiting times for ships
calling to the port. “The system provides real-time insight
into the available berths and handling capacity. For exam-
ple, if an incoming ship has to wait until a berth becomes
available, it can reduce its navigation speed - effectively

shortening its waiting time in the port. This cuts the vol-
ume of emissions generated during the voyage and at the
berth.” (Port Technology International, 2019).

6 Discussion and conclusion

The economic benefits of maritime transportation (as
a very important segment of the Blue Economy) are vari-
ous, including large individual capacity and total capacity,
reduced transportation costs, etc. (wWhen compared to the
other modes of transport). When maritime transportation
systems are effective, they provide numerous economic
benefits, resulting in positive multiplier effects such as in-
creased employment and profits.

Due to the existence of a large number of stakeholders
which operate in the maritime transport sector, as well as
the increase in global traffic, a need to implement digital
technologies that enable the collection and processing of
large amounts of information in an economical way has
emerged. For example, one of these technologies is the
Blockchain which may assist in reducing administrative
costs, and costs related to clearance and movement of
cargo.

Seaports are also an important part of the Blue
Economy concept. Seaports all over the world are search-
ing for new technologies to help them operate more sus-
tainably and cost-effectively. New digital technologies are
important for the efficient operation of seaports as their
implementation can reduce costs, simplify business proc-
esses and improve transparency. For example, the Port of
Rotterdam has recognized the value of digital technolo-
gies that allow for the efficient collection and processing
of large volumes of data, while also protecting the ecosys-
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Table 1 The connection between the Blue Economy, Blue Growth and Sustainability

Authors

Blue Economy, Blue Growth and Sustainability

(Ababouch, 2015)

Blue Economy and Blue Growth were considered synonymous

(Busljeta Tonkovic,
2013)
adaptation, and abundance

The definition focused on the ecological aspect, i.e. encouraging renewal, on striving for ecosystems
to sustain their evolutionary path so that everyone benefits from the endless natural flow of creativity,

(Choudhary et al., 2021) | Large connection of terms: Blue Economy and Sustainability: With sustainable management of existing
assets including shipping, transportation, the ocean or blue economy has the potential to fulfill
sustainable development goals (SDG).

(Cisneros-Montemayor
etal, 2021)

The terms Blue Economy, Blue Growth and Sustainability were strongly connected: “Blue Economy
intends to be economically viable (prosperous) and environmentally sustainable, but also culturally
appropriate and focused on social equity and well-being”, “...in research and policy publications that
reference related terms such as ‘blue growth’ and a ‘sustainable ocean economy

» o«

»w

(Fontes et al.,, 2019)

The terms “Blue Economy” and “Sustainability” are largely related: Blue Economy enables sustainable
exploitation of ocean resources through the development of new competencies and activities.

Source: Authors

tems. The software application “Pronto” shows available
berths and handling capability in the port of Rotterdam
in real-time. In this way, the application reduces waiting
times for ships calling to the port.

From all the above, it is possible to conclude that the
implementation of digital technologies in the maritime
transport sector can assist in achieving the goals of the
Blue Economy, i.e. it is possible to gain economic benefits
from the oceans, seas, and seaports, while at the same
time operating sustainably, and keeping harmful environ-
mental effects under control.

Although the positive impacts of digital technologies
on the goals of the Blue Economy in the maritime trans-
port sector have been proved, the question arises, what is
the difference between the Blue Economy, Blue Growth,
and Sustainability? Table 1 shows the connection between
the aforementioned terms.

From the table, it is possible to see that, in this research,
it was justified to include papers dealing with sustainabil-
ity as well, and, the boundary between the terms is almost
invisible. Sustainability consists of three aspects: economic,
social, and environmental, and it is possible to apply the
principles of sustainability in all industries (whether or
not related to the exploitation of the ocean). On the other
hand, the Blue Economy, which is related to the exploita-
tion of ocean resources, does not exclusively emphasize the
“economy” itself, since it does not allow the uncontrolled
exploitation of ocean resources. Therefore, the authors,
in addition to papers that deal exclusively with the Blue
Economy, have also included the papers dealing with the
economic aspect of sustainability of the maritime trans-
port sector. Regarding the terms Blue Economy and Blue
Growth: The Blue Economy goal is to use ocean resources
for economic activities, while Blue Growth refers to the fur-
ther planned development of such activities.

The literature review process is not without limita-
tions, which opens the doors to further research. The

proposed future research questions or venues for fu-
ture research that should further contribute to academic
knowledge and practitioners’ understandings may be the
following:

- What activities and actions are needed for the suc-
cessful implementation of digital technologies in the
maritime transport sector, to further sustain the Blue
Economy goals?

- What is the government’s role in influencing and regu-
lating the maritime transport sector, to further sustain
the Blue Economy goals?
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