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LOGISTICS 4.0 IN MARITIME SECTOR

VASILIKI PETSINI, DIMITRIOS PAPACHRISTOS, NIKITAS NIKITAKOS,
E.A. Gordeeva, P.IO. Kovalishin, A.IO. Nikishin

The current business environment is characterized by constant fluctuations due to the rapid technological ad-
vances of our time. The era that we are traversing through has been called the 4th Industrial Revolution, which,
as it entered the world of logistics, provided new possibilities in the distribution of goods and especially con-
tributed in the evolution of the maritime supply chain. Companies are called upon to follow these new devel-
opments in order to be able to increase their future productivity and be competitive relative to their environment.
The aforementioned changes have posed a challenge to corporations of such sectors, since what is needed is
the transformation of a sufficient number of their procedures, constant training of the staff and the adoption of
a different corporate ethos, which in turn leads to high investment costs.

Key-Words: logistics 4.0, maritime supply chain, digital transformation, digital shipping

JIOTUCTHUKA 4.0 BMOPCKOM CEKTOPE

Bacunuxu Hemcunu, macucmpanm (GREECE)

Jumumpuoc Hanaxpucmoc, ooxmop Hayx, (GREECE)

Huxumoc Huxumaroc, doxmop Hayx, npogheccop, (GREECE)

E.A. I'opoeesa, kanouoam 23KOHOMUYECKUX HAVK

1L FO. Koganuuiun, Kanouoam Quaono2uyeckux Hayx,

A FO. Huxuntun, KaHOUOAmM MexHUYecKux HayK
Texymias Gu3Hec-cpefia XapaKTePU3yeTCst TIOCTOSIHEBIMA KOMeOaHUIMI M3-3a GBICTPOTO TEXHMYECKOTO TIPO-
rpecca HaIlero BpeMeHr. JIoxa, Yepes KOTOPYIO MBI IPOXO/INM, Ha3bBaeTesl 4-H MPOMBIIUICHHOM PEBOITIO-
THeH, KOTOpast, BOW/S B MUp TOTHCTHKH, OTKPBITa HOBBIE BO3MOKHOCTH B PaCIIpeIeNicHUH TOBApOB M BHECTA
0COGBIIA BKITA/] B Pa3BHTHE MOPCKOI TTEIIOUKH [IOCTABOK. KOMITAHUH [IPH3BAHBI CIIE/IUTD 3a STHMH HOBBIMH pas-
PpaboTKaMH, YTOGH KMETh BO3MOKHOCTH TIOBBICHTH CBOIO [IPOH3BOTUTETHHOCTD B OV IYIIIeM M GHITH KOHKYPEH-
TOCTIOCOOHBIMH 10 CPABHEHHIO ¢ OKPYKAIOITIEH Cpeioil. BRITIeYIIOMSHY Thie H3MEHEHHS TOCTABIIIH IEPe] KOp-
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TIOpalsIMH TaKUX CEKTOPOB BBI30OB, IIOCKOJIbKY Tpe6ye'r Ci TpaHC(l)OpMaL[I/IH JOCTaTOUHOI'O KOJIMIECTBA UX IIPO-
Texyp, IMOCTOSHHOE 06y‘{eHI/Ie IIEpCcoOHaIa U IIPUHATHUE UHOT'O KOPIIOPATUBHOT'O 3TOCA, YTO, B CBOIO OUEPE/Ib,

IIPUBOJUT K BEICOKUM MHBECTHITMOHHBIC 3aTPaThl.

KitoueBbie ciioBa: noructuxa 4.0, MOpcKast IeTIoUKa II0CTaBOK, I poBas TpaHchopMmarus, udposoe cy-

JIOXOJICTBO.

1 Introduction

In the last thirty years the supply chain has un-
dergone great changes in its operational functions.
The main functions of the supply chain begin from
the production line, the safekeeping of the supply, the
sales and the final delivery to the clients. As time
passed and as technology advanced, these main func-
tions were supported by more and more advanced
tools. The introduction of new technologies hasn’t
only defined the world of logistics but entire eras as
well, which have been categorized in four Industrial
Revolutions [1].

In the last decade that we are traversing
through, an increasing acceleration in the production
of all sorts of products has been observed. The reason
for this change can be pinpointed to the new produc-
tion systems that have been created to make use of the
internet, a feature which helps in the intercommuni-
cation of the machines and the automatic execution of
all the different production procedures [1]. 2011 was
a landmark year for all the impending changes be-
cause in a trade exhibition hosted in Germany, the
term “Industry 4.0” was used for the first time and
ever since it has been used to talk about our era. This
Industry includes the development of management
and production systems, of logistics, of storage sys-
tems and factories by being based on the new appli-
cations of the internet [2]. This didn’t leave the mari-
time supply chain untouched and as a result it entered
the new Industrial Revolution by experiencing
changes towards digitalization and automation. Digi-
talization and Logistics 4.0 provide great business

gains in maritime companies, as they provide a broad
range of new applications and new technologies.

Some of the business gains are operational ef-
ficiency, cost reduction, the strengthening of the rela-
tionship of the parties involved and better decision-
making. So, digital innovation shapes the architecture
of maritime supply chains by giving special im-
portance to terminal stations by turning them into lo-
gistical centers and thus ensuring an efficient storing
of manufactured goods and cargo [3].

Many of the new technological terms that have
been inserted in the sector of shipping seem to be
quite promising. Of them, the most important arc Big
Data Analytics (BDA), Cloud Computing (CC), In-
ternet of the Things (IoT), artificial intelligence,
drones and robotics.

2 Applications in maritime logistics

2.1. Internet of the Things (IoT)

The term Internet of the Things refers to the
interconnection of different devices, buildings and
vehicles that have integrated software or sensors that,
using their connection to the internet, allow the col-
lection and the trade of data. The field has evolved
due to the convergence of multiple advanced technol-
ogies, including ubiquitous computing, commodity
sensors, increasingly powerful embedded systems,
and machine learning etc.(Fig.1) [4]. The Internet of
The Things is a useful tool for the sector of shipping
which helps in the acquisition of data. These data con-
tribute to the decision-making and they allow the dis-
tribution of information both in real time and through-
out the entire supply chain.
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Figure 1. — IoT Concept (source: http://www.pdhse.com/internet-of-things)

A good example of an application of the Inter-
net of the Things is the communication between the
ships and the mainland. This interconnection also in-
cludes the recording of huge chunks of data between

the ships and the ports where the time of transit and
the time lost during the stay in the port are noted as it
also detects locations of high traffic. This record
keeping aims at contributing to the avoidance of port
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congestion and to alerting the parties involved in any
situation. In other words, the Internet of the Things
aims, with the help of artificial intelligence, at fore-
casting the “footfall” and at a smart coordination of
the ships [5].

2.2, Big Data Analytics

With the term Big Data Analytics we mean
“the act of collecting and evaluating data that are reg-
istered by different sources in order to support the de-
cision-making in real time and to optimize produc-
tion”(Fig. 2) [6]. Essentially it is used to describe big
sums of data that are drawn and analyzed with 4.0
technologies from different sources through an entity
or outside of it [7].

In the previously mentioned example, BDA
can be utilized for the prognosis and the analysis of

weather conditions through the use of sensors. On one
hand we have the technology of IoT, which helps, for
example, in the interconnection of these sensors with
the company server, which is located several nautical
miles away and on the other, we have the drawing of
data, which helps the server and the sensors to mine
huge chunks of data. What comes next is the analysis,
which is done automatically. Thus, through the anal-
ysis of these data we are drawn to conclusions that
lead to the avoidance of ship delays. It is worth point-
ing out that in shipping industries, the monitoring of
the cargo is imperative and the same goes for its
proper delivery in order to enhance the trust and the
feeling of safety of the client for his product. For this
reason the accurate prediction of delays decreases the
cost of an impending compensation for the client.

Figure 2 — Big Data Analytics Concept (source: https://knowitinfo.com/what-is-big-data-analvtics/)

2.3. Cloud Computing

With the term cloud computing we mean the
different computer services which are used through
the internet (Fig. 3). Large clouds often have func-
tions distributed over multiple locations, each loca-
tion being a data center. The main features of the CC
is that this service providing is done after the demand
of a user who has wide access to the net. Every user,
that is connected, can use a computer when and how-
ever he needs. This gives each user mutual use of re-
sources and flexibility in his access because the CC
can support a big influx of users from different de-
vices. The advantages are numerous considering it
permits fast and efficient access in informatics ser-
vices and thus providing innovative solutions in sup-
ply services [8].
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2.4, Robotics

Robots are closely connected with the technol-
ogies of artificial intelligence. Instances in which it is
common to use robots is the loading and unloading of
containers from ships, trains, trucks and other means
of transportation (Fig. 4). Examples of such use can
be found in the port of Rotterdam which shows con-
siderable development in new technologies, making
it one of the most powerful ports in the world [10].
When a truck arrives at the dock, a self-powered robot
can unload it and categorize the parcels depending on
their content by checking their label. Furthermore, it
can stack them in such a way that the capacity of the
container will be fully utilized. Another example
where robots are used is that of dangerous cargo,
where they can classify them separately and safely in
special containers [11].
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Figure 3.— Cloud computing metaphor: the group of networked elements providing services need not be individually ad-
dressed or managed by users; instead, the entire provider-managed suite of hardware and software can be thought of as an

amorphous cloud (source: Wikipedia)

LOGISTICS ROBOTS MARKET

Global Logistics Robots Market Size, 2019-2027 (USD Bilion)

$4.70 $14.95

Billion by 2027

Billion in 2019

North Amenca Logistics Robots Market Size, 2019
<

$1.48 Billion

Global Logistics Rebots Market Share, By Type, 2019
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Figure 4. — Logistics Robots Market Analysis, Insights and Forecast, 2016-2027 (source: https://www.prmews-
wire.com/news-releases/logistics-robots-market-to-reach-usd-14-95-billion-by-202 7-rising-demand-for-complex-supply-
chain-operations-will-add-impetus-to-market-says-fortune-business-insights-301073608 .html)

2.5. Drones

Drones can be considered part of Logistics 4.0
technologies as well and their use is still in the initial
phase. Drones are unmanned flying vehicles which
are controlled by a remote controller or by an inte-
grated software to function automatically. They are
separated in three categories where the first revolves
around drones that operate in land, called UGVs (un-
manned ground vehicles). The second category is

about drones that operate at sea, called UMVs (un-
manned marine vehicles) and finally, in the aerial
UAVs (unmanned aerial vehicles) [12]. Some sources
report that drones are gaining ground and their usage
is expanded in different maritime operations. Some
examples of that is their extended usage for the mon-
itoring of cranes in docks, like in the tracking of basic
equipment and the monitoring of ship deliveries in-
land and from the land to the ships, to maintain safety
[10].
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Figure 5. — Drones have the potential to revolutionize supply chains and shape the future of unmanned aerial vehicles in lo-
gistics (source: https://lot.dhl.com/the-future-of-logistics-takes-flight/)

3 Business Analysis of maritime Logistics 4.0

3.1. Macro-environmental Analysis by PES-
TEL Analysis method

Every business is created, developed and
evolved through its business environment. It influ-
ences it and it creates new conditions under which it
can operate and grow. More specifically, the basic
factors that shape the environment of the business are
its available resources and its productive elements. A
new addition to these is the factor of technology that
makes up for an important business investment. Many
businesses are expanding their production activities
with the help of technology and they implement new
ways, converting the currently in use methods into
specialized ones. Outside of the internally available
resources, a business is influenced from its external
environment. The various informal moral norms of
the society, the institutional framework of a country
and even the political and financial factors tend to
shape the course of a business [13].

In this chapter, we will use the PESTEL Anal-
ysis, a strategic tool that considers the events that take
place in the business’s environment and immediately
influence its operation (Fig.6). Specifically, in
globally:

o Political Environment. When we refer to the
political environment we mean the Government of a
state and the stance it takes in matters of private and
state-owned businesses. The concern of maritime
players is great since investments in new technologies
are characterized by great costs. Many banks don’t
support such ventures anymore and as a result, the
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modernization of fleets and the implementation of
other similar works of the same scale are being
proven difficult to attempt. Now it’s very important
for the states themselves and their governments to fo-
cus their gaze in their shipping since it’s going
through severe crises. They should contemplate and
factor the maritime economy and research through the
funding programs that they receive [14].

¢ Economic Environment. When it comes to
the economic environment, the factors that were de-
liberated are those that have an immediate relation
with the conditions that prevail based on taxation,
loans, inflation, interest rates etc. Economists report
that the industrial sector is the lever of economic
growth. The countries that have reorganized them-
selves according to the global trends, meaning the
digital transformation, developed their economies
and avoided economic decline. Consequently, ship-
ping, being the foundation of the transport market and
transporting 90% of the global cargo, as it passes
through this transformation, it creates added value in
the services it offers. [15]. The adoption of the new
technologies develops the economic power of ship-
ping, contributing to the global economy. If it imple-
ments such models, it will enhance its services based
on demand and it will increase its total earnings, all
the while decreasing its operational costs [16].

e Social Environment. Another issue that is
touched upon along with the New Industrial Revolu-
tion is the replacement of man with automatic ma-
chines and the loss in job positions. Through digitali-
zation and automation, maritime logistics need to
combat the problem of creating and developing new
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skills and searching for new talents. The use of new
technologies creates new and appealing job positions
in land for the remote monitoring of ships [17]. How-
ever, at the same time a need for workers with the
proper technical know-how is created. The experi-
ence, the willingness to integrate and the technical
know-how are some of the most important issues that
need to be accounted for. Therefore, the need for con-
stant job training in the immediate future is to be ex-
pected [16]. According to the review2018 of
UNCTAD, even though the digitalization and the au-
tomation of the ships offers much, it is still unclear
whether it will be accepted by the world’s govern-
ments. The reduced role of seamen and the loss in job
positions result in their corollary negative attitude. It
also mentions that governments should have a sup-
porting role by encouraging businesses to train their
staff in order to develop their knowledge and skills.
However, the adoption of technology in shipping
leads to other advantages. New occupations give a
special dynamic to women by creating new, in per-
son, job positions that don’t need that much muscle
power but skill and knowledge [18].

¢ Technological Environment. With the intro-
duction of the prototype Industry 4.0, the shipping in-
dustry is now changing form and it’s getting digital-
ized. Therefore, what is needed is the existence of
proper systems for the collection of data, their trans-
fer, their storage and their analysis in real time. This
technological reorganization brings an immediate ac-
complishment of certain goals between businesses in
a fully interconnected environment. Shipping busi-
nesses are developing their equipment based on the
Internet of the things, Big Data, cloud-based services,
mobile & augmented reality etc. They are creating in-
terconnection infrastructures in order to get a better
understanding of the system and to appreciate the sys-
tem’s performance by collecting data from the selec-
tion devices of the ship, like VDR, ARPA, AIS etc.
The use of Big Data has many possibilities but at the
same time, many dangers. In these possibilitics we
find processes of business planning and control that
can make maritime logistics better. The analysis of
data in real time is done with extensive mathematic
algorithms from the moment of the ship’s arrival. In
the future, the involved parties will be capable of pre-
dicting possible delays with greater precision [15].
Furthermore, the significant increase in the quantity
of container transport will not be a challenge anymore
because it will become qualitatively better with the
existence of proper software, which will create mod-
els out of the existent processes. Another example of
development is the creation of simulation models
meant to predict methods for the optimization of ter-
minal station processes. Finally, RFID technologics
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will monitor the course of a container in order to track
it at any time, from the sender to the recipient
[16].The results of the digital transformation are
thought to bring, in the long term, a hyper connected
system of supply that makes the distribution of mate-
rial assets easier and the unification of the flows.
From a technological standpoint, digitalization scems
to change maritime logistics through the connection
and the automation of the processes and thus contrib-
uting in its effective management. The monitoring of
a cargo’s course and the monitoring of ship systems
through a cloud system, is not a plan that will be put
in future use anymore. Some new models and pro-
cesses that will drastically change the future of mari-
time logistics are the remote-controlled or the fully
automated operation of the ship [19]. For this reason
the parties involved in maritime logistics will need to
invest in these new activities [16].

¢ Environment and Ecology. The transport
sector and shipping especially are progressively
aware when it comes to matters that concern the soci-
ety. In the last years, maritime logistics has been
called on quite a few times to conform to strict envi-
ronmental demands from international agents that are
responsible for the safety of human life in the sea and
for the safety of marine life. The maritime supply
chain is predicted to drastically change as a result of
the accumulation of strict environmental guides that
keep increasing year by year. An important matter
that it tries to solve is pollution, for which actions are
already taken from the IMO. For example, the envi-
ronmental guide to reduce the content of sulfur in oil
fuel from 3,5 % to0 0,5 %, was implemented in January
2020. Respectively, the rate of 0,1% in areas of high
danger was implemented in 2015 [20]. Digital trans-
formation is predicted to contribute in the future reor-
ganization of maritime logistics with the aim of pre-
serving the ecosystem that surrounds it. Ships that
have new design criteria bring in the picture construc-
tion advantages that comply with the new regulations
(IMO) that govern modern shipping and that replace
traditional ships with the so called “smart” ships.
These ships “of the future” have equipment that rec-
ord and analyze the daily ship emissions and thus sup-
porting the viability of marine life [16].

e Legal Framework. Business executives are
found to be quite anxious in matters of cyberspace
safety. In 2017, the IMO set some guiding principles
for the avoidance of attacks in the maritime cyber-
space. These guiding principles offer recommenda-
tions that can be incorporated in the subordinate man-
agement processes that have been voted on and im-
plemented by the IMO. At the same period, the Mar-
itime Safety Commission voted the MSC428(98)
which encourages administrations to make sure that
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cyberspace dangers are properly dealt with in already
existing systems of safety management, as the ISM
code dictates. According to these rules, governments
should create “bridges” between businesses and leg-
islate regulatory arrangements that reduce factors that
endanger the safety of shipping [21]. Big mobility in
the collection of huge chunks of data in the sector of
supply poses a challenge because the increasing size
of data creates the need for data safety. The fear of
sensitive data leaking especially involves shipping
companies and the companies that are active in the
sector of maritime logistics. The different data pro-
tection models that currently have existed are now
reaching their limits. The danger gets greater with the
use of cloud services because the greatest manage-
ment of devices, ships and sensitive company data
happens through it and non-authorized access or data
interception pose financial danger to the shipping
company. The maritime logistics companies have to

create proper investments for the safety of their data
and to give proper attention to the new informatics
trends [14]. There are many other examples similar to
the automatic recording of personal data (RFID). AIS
technology is used for the rebroadcast of the ship’s
course and it also uses statistics relevant to the active
travels. Consequently, it shares important data from
the ship’s control center with the shore. Also, with
their use, personal data from the captain are trans-
ferred, since in times of cyber threats, there is great
concern for the safety of both the ship and the crew.
Meaning, if the ship is sailing in areas struck by pi-
rates or other criminal activities and they have similar
threat receivers, there’s great danger in that. For this
reason alone, before any implementation of the new
technologies, the legal and moral rules of the matter
should be reexamined. Other than the protection of
private life, guiding principles could create a state of
healthy competition and growth opportunities [16] .
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Figure 6 — PESTEL Analysis (source: https://www professionalacademy.com/blogs/marketing-theories-pestel-analysis/ )

3.2. Strategic Analysis with the SWOT Anal-
ysis method

The SWOT (strengths, weaknesses, opportu-
nities, and threats) analysis is a framework (tool) used
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to evaluate a company's or arca/field competitive po-
sition and to develop strategic planning. SWOT anal-
ysis assesses internal and external factors, as well as
current and future potential. Specifically, in globally:
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Table 1 — SWOT Analysis of Logistic 4.0 in Shipping

Swot Analysis

Strengths

Weaknesses

e Contribution to the growth of the
world economy
Increase in maritime business profits
Decrease in general expenditures
Greater traceability

speed

¢ Decrease in administrative and
operational dangers

e Creation of added value in the
offered services
Creation of competitive advantage
Improvement in the management of
supply chain processes

Greater effectiveness and transaction

e Ship-owners aren’t fully informed on
cyberspace threats

e Administration staff and crew aren’t
fully trained

e Ignorance of impending financial loss
in case of cyberspace attacks

e Shipping still uses dated informatics
models

= Matters of system integrity and
durability are posed

* Weakness in supporting such systems
from a large part of the global fleet
ships

Opportunities

Threats

e Total interconnection of mobile
offshore units, ports and ships
Production efficiency
Collection, storing and transmission
of huge chunks of data

e New ways to communicate —remote
(damage tracing, import of data etc.)

e Cyberspace attacks along with
financial loss

e Incapacity in navigation due to
cyberspace attacks (breakdown of
electronic systems)

e Cargo loss
Damage in energy industry followed
by possible hazard to marine and
human life

e Dependence of the entire chain on
one software

e Danger of ship collision due to
operational inadequacy of the
navigation system

4 Discussion and Conclusions

The current configuration of the business en-
vironment is characterized by innovation and high
competitiveness because all trade activities are ex-
tended in e-business. Our era is still characterized as
the era of information since the new means of com-
munication are transmitting in real time. Businesses
are exploiting this emergence by giving special im-
portance to the timely transmission of information.
For them, a basic concern in this new environment is
the need to adapt in the constantly changing needs of
their clients and to be thought of as successful. In or-
der for this to be achieved in our era, every business
could and should rely on new technological solutions.

In our 4th Industrial Revolution we can observe a
considerable pace of change in the technology and it
also signals the ushering of an era that combines ad-
vanced production techniques with smart technolo-
gies.

The essay at hand is presenting how smart
technologies can impact and reinforce the efficiency
of businesses that are active in the sector of logistics
and logistics businesses that are active in shipping.

These technologies, as mentioned above, can
also be characterized as “state of the art” and are com-
prised of autonomous “smart” robots, data analytics,
artificial intelligence, augmented reality and of inter-
connected devices that are based on the Internet of the
Things (IoT).
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Therefore today, a business that is active in the
world of logistics is called upon to cross into a transi-
tional stage during which it will achieve a competitive
advantage over others. The basic question that arises
is, what the benefit is for a business to use the tools of
the 4th Industrial Revolution. The basic advantage for
a business is the in real time realization of the exist-
ence of a fact, the consequent drawing in of all avail-
able information on it, the finding of a solution and,
finally, the decision making and its implementation.

In conclusion, the business is characterized by
its ability to perceive and react both immediately and
effectively in various incidents within and outside of
it. The faster a business adapts to these changes the
more its competitive position in the market will be-
come. The business’s benefits will be doubled. For
example, the general expenditures will be reduced, its
earnings will increase, the clients’ satisfaction etc.

In the last chapter of this essay we have an
analysis of the macro environment with the use of
methods like PESTEL and SWOT Analysis. For start-
ers, using the PESTEL Analysis we wanted to inves-
tigate the external environment of marine logistics
with the aim of pinpointing the challenges or the op-
portunities that a shipping business can encounter if
it undergoes digital transformation changes according
to Industry 4.0.

From a political standpoint, there is a lack of
investments from state entities and governments be-
cause the transition to digital systems or the purchase
of new technological achievements brings high costs.
For this reason, businesses should search for or al-
ready have resources. From a financial standpoint an
investment venture of a shipping business’s digital
transformation would provide it with more financial
power, added value in its service, income growth and
a reduction in operation costs.

Furthermore, by analyzing the social environ-
ment of the maritime logistics some domineering so-
cial beliefs have been discovered. More specifically,
machines will replace the human work force in the
future. Nevertheless, after our analysis what comes to
light is that digital transformation offers new job po-
sitions that bear no social discrimination based on
gender. It only demands of its candidates to bring the
proper technical know-how and the skills.

Technology, as seen in this essay, is thought to
create a system of interconnection and remote control
of the entirety of a shipping business’s material as-
sets, offering a total update with automated processes
and the cloud. Another challenge is that of managing
the huge chunks of data in the logistics sector because
the ever expanding size of data creates an increasing
need for their protection. The fear of private sensitive
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information that involves maritime logistics busi-
nesses leaking, is noteworthy and even though the
various protection entities have tried to counter it with
guiding principles and regulations, it doesn’t seem to
bear any fruits if they themselves don’t take protec-
tive measures.

It is worth noting that these companies have a
responsibility when it comes to the protection of the
environment. The digital transformation offers eco-
friendly solutions because fleets can be equipped with
smart and eco-friendly systems or systems that help
in the recording of daily emissions, thus helping in
controlling the damage done to the marine environ-
ment.

To summarize, with the help of the SWOT
analysis we discerned many opportunities and possi-
bilities that the new technological advances offer in
maritime logistics and at the same time quite a few
weaknesses and threats that businesses with dealings
of this sort need to look after. Many weaknesses and
threats were also found when using the PESTEL
method. For this reason, businesses are called upon to
study these weaknesses and turn them in to opportu-
nities.
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BbIBOPA BHYTPEHHEN TPAHCITOPTHO-TEXHOJIOTTYECKOU CXEMBI
OPI'AHM3AIIMU PABOTHI MOPCKOTI'O KOHTEMHEPHOTI' O TEPMUHAJIA
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M.H. Tyunosa, 6axanasp
CTaThsl TIOCBSITICHA METO/IMKE OIIPE/IETICHIS YKOHOMITIECKON ek TUBHOCTH BRIGOpa BHYTPEHHEH TpaHc-
TIOPTHO-TEXHOJOTHYECKOI cXeMbL B X0/ paGoTHI GBUTH BBIIEIECHB! 0COOCHHOCTH M MEXAHI3MBI OPTaHH3aI [N
PabOTBI MOPCKOTO KOHTEHHEPHOTO TEPMUHATA. BEIIBIICHBI METOIBI U IT0/IXOIBL, & TAKKE IPHMEHEHBI TTOTI0Ke-
HUSL IOTHCTHKH, CHCTEMHOTO TT0/IX0/1a, TEOPHEH [IPHHSTHS PEMICHIE, TeOPHH GYXTAITEPCKOro YUeTa U Jp.
Karodesble ciioBa: s5koHOMIUECKas 5GHEKTHBHOCTh, TPAHCIIOPTHO-TEXHOMOTIMECKAs CXeMa, MOIXO/IBL, MO-
JIeTH.

METHODOLOGY FOR DETERMINING THE ECONOMIC EFFICIENCY
OF SELECTING THE INTERNAL TRANSPORTATION AND TECHNOLOGICAL
SCHEME OF ORGANIZING THE OPERATION OF THE MARINE
CONTAINER TERMINAL

A.S. Balybin, Ya.Ya. Eglit, K. Ya. Eglite, M A. Shapovalova, M.I. Tuinova

The article is devoted to the methodology for determining the economic efficiency of choosing an internal
transport and technological scheme. In the course of the work, the features and mechanisms of organizing the
work of the sea container terminal were identified. Methods and approaches are identified, and the provisions
of logistics, systems approach, decision-making theory, accounting theory, etc. are applied.
Key words: economic efficiency, transport and technological scheme, approaches, models.

¢ BHCIIHEH cpeaoil. Kak Beaer u CymecTByeT 00BCKT
OIIPE/IEIBICTCS HAMPABICHHOCTHIO BCEX B3aMMOJCH-
CTBHH (CO3HATCIBHOM, OCCCO3HATCIHHOM, MPEIOMpe-
JICTICHHOH, CITY4aiHOI).

1. Breaenne

TpaBCIOPTHO-TEXHOJIOTHYECKAA CXeMa (Jamee
TTC) — crpykrypa (CHCTEMA), COCTOSINAS U3 €€ JJIe-
MEHTOB U YaCTei, KOTOPBIC HAXOAATCS BO B3aUMOACH-
CTBHH BHYTPH 3TOH CTPYKTYPBI H BO B3AHMOJACHCTBHH
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