IHOPACTPYKTYPA PUHKY

TRENDS IN THE FORMATION OF SYSTEMIC SECURITY
OF THE MARITIME TRANSPORT INDUSTRY STATE

TEHAEHLIT ®OPMYBAHHSA CUCTEMHOI BE3MEKU
CTAHY MOPCbKOI TPAHCIMOPTHOI IHAYCTPIi

UDC 681.31
DOI: https://doi.org/10.32843/infrastruct49-11

Frasyniuk Tatyana

PhD in Economics, Associate Professor,
Senior Lecturer at the Department

of Economic Theory and Entrepreneurship
in Maritime Transport

National University

“Odessa Maritime Academy”

Levinska Tetyana

Senior Instructor at the Department

of Economic Theory and Entrepreneurship
in Maritime Transport

National University

“Odessa Maritime Academy”

The article analyzes the features of the forma-
tion of systemic security of the state of the mari-
time transport industry. The development of the
maritime transport industry, as a process condi-
tioned by the dialectic of social history, requires
a special quality of social regulators. In addition,
attention is drawn to the system of conditions for
stable positioning. The article substantiates the
need for a system of restrictions that predeter-
mine the directions of strategic management of
the marine economic complex. Therefore, at the
center of any development there is the principle
of compliance with the standards and rules of
maritime administration to achieve not only eco-
nomic results but also systemic safety. The mari-
time transport industry, along with the standard
commercial goals of development and opera-
tion provides some freight security of foreign
economic relations of the country, which leads
to the principle of combining business activities
and state support of shipowners and other units
of the maritime complex in creating special con-
ditions. The set of international requirements for
the safety of navigation is becoming one of the
criteria for limitations for the sustainable position-
ing of the maritime industry.
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B cmambe aHa/u3upyromcsi 0Co6eHHocmu
¢hopmuposaHusi - cucmemHoli  6esonacHocmu
COCMOSIHUSI  MOPCKOU  mpaHcrnopmHol  UHOy-
cmpuu. Pasgumue mopckoli mpaHcriopmHoul
UHOYyCcMpuU, KaK npoyecc, 06yc/108M1eHHbIU oua-

niekmukoli obuwjecmseHHol ucmopuu, mpebyem
0c06020 Kayecmsa CoyuasibHbIX peaynssmo-
pos. Kpome mozo obpawjaemcsi BHUMaHUe Ha
cucmemy ycosull ycmolidugo2o Mo3UyUOHUPO-
BaHus1. Bcmambe 060cHOBaHa He06X00UMOCMb
B cucmeme ogpaHu4eHull, Kkomopble npedo-
rpedensaiom Hanpag/ieHus cmpameauyecko2o
yripas/ieHusl  MOPEX03sUCMBEHHbIM  KOMII/IEK-
com. Moamomy 8 yeHmpe /1106020 passumusi
JIEXUM MPUHYUI CO0OMBeMCcmBUSsi cmaHoapmam
U npasunam MOPCKO20 adMUHUCMPUPOBaHUS
M0 GOCMUXEHUID HEe MOJIbKO 3KOHOMUYECKUX
pesysibmamos, HO U cucmemHol 6e30macHo-
cmu. Mopckass mpaHcrnopmHasi  UHOycmpusi
Hapsidy CO cmaHOapmMHbLIMU KOMMEPYECKUMU
yensamu pazsumusi U hyHKYUOHUpOBaHuUsi obe-
criequsaem onpedesieHHy0 ¢hpaxmosyto 6e30-
MacHoOCMb BHEWHE3KOHOMUYECKUX OMHOWEHUU
cmpaHbI 06yc/108/1UBaEM BO3HUKHOBEHUE MPUH-
yura codyemaHusi npednpuHuUMamersckoli oesi-
mesibHoCMu U 20cy0apcmseHHOU NMo00epKKU
cydognadesibyes U Opyaux nodpasdesieHuli
MopexossilicmseHHo20 Komrliekca rpu  ¢hop-
MUpPOBaHUU 0CO6bIX yCc108ull 0esimeibHoCmu.
COoBOKYMHOCMb  MEXOYHapOOHbIX mpebosaHuLli
rno 6esonacHoCMuU  Moper/iasaHusi CmaHo-
BUMCS OOHUM U3 KpUMepUa/TbHbIX 02paHuye-
Hul yemoliyugo20 Mo3UyUOHUPOBaHUsI MOpPCKOU
UHOycmpuu.

KnioueBble cnoBa: mMopckasi mpaHcropmHast
UHOyCMpUsi, UHCMUMYUUOHa/IbHOE peay/iupo-
BaHue, ycmoliyusoe Mo3uyuUOHUPOBaHUE, yrpas-
JIeHUe 6e30nacHOCMbHO, PUCK, GE30MacHoCMb
MoperiagaHusi,  kpumepuu  6e3onacHocmu,
MOpPCKOe aOMUHUCMPUPOBaHUE, «He/108e4eCKull
chakmop.

Y cmammi aHanizytombCsi 0c06/1UBOCMI (hopMyBaHHsI CUCMEMHOI 6e3reKku cmaHy MOPCLKOI mpaHCropmHoi iHOycmpil. PO38UMOK MOPCLKOI mpaH-
criopmHoi iHdycmpii, ik mpoyec, 06ymossieHuUl Gia/leKmUKOK0 CyCcrislbHOI icmopii, BUMazae 0cob6/1UuBOi SKOCMI coyiasibHUX peaynsmopis. Kpim mozo
38epmaembCs ysaga Ha cucmemy ymMos CmiliKo2o No3UyioHyBaHHS. Banusum YUHHUKOM CMItIKO20 NO3UYiOHyBaHHS BIMYU3HSIHO20 MOPCbKO20 MpaH-
Criopmy 8 C8iMoBoOMYy Mop208e/IbHOMY MOper/iasaHHi Ha OCHOBI 3a2a/IbHOCUCMEMHUX kKpumepiis PUHKOBUX BIOHOCUH CMage PO3pobka HayioHa/IbHUX
HOPM onepamopcbKoi disiibHoCMI | IPUUHAMMST MPOEKMHUX pitueHb. KoOekc mopaose/ibHO20 Mopen/iascmaa ma iHwi akmu, Wo peay/1oms 308HilU-
HbOEKOHOMIYHY Oisi/IbHICMb ¢h/I0my, MOBUHHI BPAX0B8yBamMUCsI CUCMEMOI CMUMY/T0BaHHS BUKOPUCMAHHST PECYPCIB 3 KOMePYIUHUX yinel | 0bMexeHb
6esrneku. Y cmammi 06rpyHmosaHo HeobXioHIicmb 8 cucmeMi 06MeXeHb, sKi 3yMOB/II0IMb HanpsIMKU CmpamezidHo20 ynpas/liHHs1 Mope2ocrooap-
CbKUMU KOoMri/iekcoM. ToMy 8 yeHmpi 6yOb-5IK020 PO3BUMKY IEXUMb NPUHYU 8idrnosioHocmi cmaHdapman i npasusiaM MOPCbK020 aOMiHICMpyBaHHSI
10 OOCsIi2HEHHIO He MI/IbKU €KOHOMIYHUX pe3y/ibmamis, ane i cucmeMHoi 6e3nexu. Mopcbka mpaHcrnopmHa iHoycmpisi opsio 3i cmaHoapmHUMU
KoMepyitiHuMU YisisiMu po38UMKY | QhyHKUIOHyBaHHS 3abesredye nesHy ghpaxmosy 6e3mneKy 308HIUHbLOEKOHOMIYHUX BIOHOCUH KpaiHu, WO 3yMOB/IHE
BUHUKHEHHS1 MPUHYUIY NOEOHaHHsI MidnpUEMHUYbLKOI Oisi/lbHOCMi ma 0epxasHoi MiompuMKU CyOHOBMACHUKIB ma IHWUX idpo3dinis Mopeaocrnodap-
CbKO20 KOMI/IeKCY npu ¢hopMyBaHHi 0c06uBuUX yMOB isiibHOCMI. 3 Yux Mo3uyili Bax/1uBo BeECMU 36asaHCoBaHy MosimuKy y ghopMyBaHHi CmpyKmypu
BrIaCHoOCMI. B cB0K0 Yepay 8 cmammi npudiiisemscst ysa2a adMiHicmpyBsaHHI0 8 CUCMEMI MOpP208020 Moperi/iasaHHs], Wo 6yoyembcsi Ha peasisayji
cmaHdapmis i Mo/IOKeHb MXKHapOOHUX | HaUiOHa/IbHUX IHCmumyyitiHux opeaHizayilt. Bcsi cucmema MiXHapoOH020 aOMIHICmMpyBaHHST 8 MOpP208OMYy
MoperiasaHHi 30cepedxeHa Ha io2o 6e3neyi i Ha 00Csi2HEHI O0CsI2HEHI MPaBoMIpHOCMI Qisi/IbHOCMI CYOHOBIACHUKIB | oriepamopis 8 KOMI/IEKCi mpy-
008UX BIOHOCUH. [0/108HOI0, KIHUEBOKD MEMOK aOMIHICMPYBaHHS € MiHIMI3ayisi He2amusHUX Hac/ioKiB (hyHKYIOHaIbHOI disisibHocmi ghsiomy i nopmis
B peasibHUX YMOBax po3BUMKy 2/106a/1bHOI mpaHcrnopmHol iHOycmpil. CykyrnHiCmb MKHapPOOHUX BUMO2 3 6e3rneKku Moper/iascmsa Cmae 0OHUM 3
Kpumepia/ibHUX 06MeXeHb CMasio20 Mo3UYiOHyBaHHSI MOPCLKOI IHOyCmpii.

KntouoBi cnoBa: Mopcbka mpaHcropmHa iHdycmpisi, iHcmumyuyitiHe peay/iiosaHHs, cmilike no3uyioHyBaHHsl, Yrpas/iHHsI 6e3reKor, pusuk, besneka
MoperiagaHHsl, Kpumepii 6e3reku, MOpCbKe aoMiHICMpPyBaHHS, «/IOCKUL ghakmop».

Problem statement. The development of the
national maritime transport industry and the global
maritime economy is a complex process involving
many different actors. Various social norms are used
to regulate emerging social relations; the development
of the maritime industry, as a process conditioned
by the dialectic of social history, requires a special

quality of social regulators. In this regard, institutional
regulation at the national and international levels has
proved to be an indispensable tool for ensuring both
technical and socio-economic progress.

Nowadays, the amount of information provided
to the seafarer is often excessive, which negatively
affects his or her management decisions. Given the
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time constraints in selecting and interpreting the
most important information, as well as the fact that
a person is unable to process so much information,
the likelihood of situations leading to accidents and
catastrophes is high.

An example of information overload is the situa-
tion when it is difficult for the captain’s shift assistant
in the area of heavy traffic to identify the most danger-
ous ship among the many marks on the screen of the
radar station and to take priority action in dangerous
situations, especially the limitations caused by phys-
ical and mental condition and human characteristics.
Limited resources and lack of time to make deci-
sions are complicated by high responsibility for their
actions. The study of this problem led to the formation
of models of causal dependence of crew members in
the operation of the vessel, associated with increased
danger and responsibility, among which the most
famous is the Heinrich Pyramid (1931) and Reason’s
Swiss Cheese Model (1990). Despite progress in
addressing the impact of the “human factor” on ship-
ping safety, the issue is still far from being resolved.
Maritime administration is concerned that the human
element is a complex multidimensional problem that
covers the full range of human activities at sea. The
need to regulate the “human factor” is a particularly
urgent and complex task of maritime administration.

Literature review. Problems and analysis of the
development of maritime transport in Ukraine, as well
as the role of maritime transport in the world economy
and its formation are widely covered in the works [1-4].
The works by Nicolas Primachov are devoted to the
management of the safety of navigation. However,
despite the significant contribution of the authors of
these studies to the study and analysis of navigation
safety problems, the studies did not highlight the ways
and prospects for the formation of systemic safety of
the state of the maritime transport industry regard-
ing the current situation. The presented works by the
authors served as a fundamental basis for the analy-
sis and substantiation of strategic priorities for the safe
functioning of the Ukrainian maritime industry.

Research objective. The purpose of this article is
to identify the problems of sustainable functioning of
the global maritime trade market and the functional
activities of the fleet, as well as the effective position-
ing of Ukraine’s maritime transport in the world mer-
chant shipping.

Key results. The Merchant Shipping Code and
other acts regulating the foreign economic activity of
the fleet must be taken into account by the system
for stimulating the use of resources for commercial
purposes and safety restrictions.

Resource use and safety management are
closely related to the reservation of transport capac-
ity according to sustainability criteria. The reserves of
maritime transport companies should be formed on
the principles of the adequacy of marginal costs and

equilibrium tariff rates. When forming a strategy for
the sustainability of operator activities, one should
bear in mind the development of intermodal transport
communications, which do not allow inconsistencies
between individual parts of the system.

It is important to provide for reserves for handling
transit cargo flows in any strategy for the develop-
ment of national maritime transport potential. As a
basis for the formation of additional reserves in rela-
tion to standard needs, it is necessary to take into
account Russia’s need for handling cargo flows in the
winter. It should be remembered that shipping con-
ditions become more difficult for at least two months
in the ports of the Baltic basin. An increase in transit
cargo flows to the trade ports of Ukraine is possible
precisely due to this time.

Thus, the share of the operator’s activity risk in
the competitive sustainability management system of
a shipping company is minimized. The differentiation
of the risk of managing the stability of the profitabil-
ity of tanker, bulk, container and refrigerated fleets
is known. Hence, given a severe limitation of invest-
ment resources and an increase in requirements for
the safety of navigation, programs with a minimum
capital intensity and maximum development capital-
ization should be selected. As an example of man-
aging the value of a shipping company according to
safety criteria, we can consider the BP Oil Shipping
Company’s tanker fleet replenishment program. The
safest double bottom tankers are commissioned. The
double bottom of the vessel is designed for 35 years
of continuous use, and the deck for 50 years of inten-
sive use. That is, the liquidity of tankers of this class
does not decrease to the level of scraping costs.

The maritime transport industry, along with the
standard commercial goals of development and
operation, provides a certain freight security of the
country’s foreign economic relations. Therefore, tra-
ditionally, the principles of combining entrepreneurial
activity and state support for ship-owners and other
subdivisions of the maritime complex should be pre-
served when creating special conditions for activ-
ity. From these positions, it is important to pursue a
balanced policy in the formation of the ship-owners
structure.

The regularity of the functioning of the world mar-
itime trade market is the increase in operating costs.
This is due to the increased requirements for the qual-
ity of transport services and the safety of navigation. In
liner shipping, the management of the transportation
process is provided by the owner of the fixed capital
or the management of the company. In the non-sched-
uled commercial shipping sector, the principle of char-
tering is widely used. As a result, the economic, legal
and power relations between the owner of the fleet and
the charterer are being formulated. On this basis, prob-
lems arise in assessing the value of the fleet and the
dynamics of investment resources.
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In this aspect, an important direction of the mar-
itime safety service is the classification of ships by
their condition. The European Union has established
standards for the reconstruction of ships, the issu-
ance of navigation certificates, repair and mainte-
nance work. At the same time, strict control is estab-
lished over the activities of such services. Therefore,
the inspectorate of the European Maritime Safety
Agency has unlimited access to the necessary doc-
uments. When violations are found, strict sanctions
prescribed by the European Union norms are applied.

The safety of havigation stands out among the com-
plex set of problems of the sustainable functioning of the
global maritime trade market and the functional activ-
ities of the fleet. Both international maritime organiza-
tions, individual states and their unions are engaged in
providing it. This is especially important in the European
Union and the United States. The maritime industry of
the latter, together with the Coast Guard, is developing
a long-term accident prevention strategy taking into
account the role of technical and human factors.

The most important factor in the operation of ves-
sels is the safety of navigation and the protection of
human life at sea during effectively solving the tasks.
The most important component of the no accidents
fleet operation is based on a systemic approach to
the study of measures aimed at implementing the
requirements of maritime administration in the field
of maritime safety and prevention of environmental
pollution. A systematic approach to the study of mari-
time safety, taking into account all the basic elements
of safety on board, can help to reduce the level of
accidents in shipping. In this case, the “human factor”
is the most dynamic element, which should be given
much attention.

One of the factors determining the economic costs of
the development and operation of the fleet is the level of
its safety. Marine accidents cause three types of losses:
economic, human and environmental. Therefore,
reducing the risk of accidents due to technical reasons
and the role of the human factor determines the costs of
creating transport potential and ensuring the efficiency
of its work. It is necessary to take into account interna-
tional provisions that provide for both the normalization
of costs and the tasks of the ship owner to manage the
financial stability of the company.

Administration in the merchant shipping system is
based on the implementation of standards and regu-
lations of international and national institutional organ-
izations. The entire system of international adminis-
tration in merchant shipping is focused on its safety
and on the achievement of socio-economic standards
for the work and rest of seafarers. Achieving the legit-
imacy of the activities of shipowners and operators in
the complex of labor relations becomes fundamental.

The safety problems of navigation are aggravated
every year and are caused by numerous factors lead-
ing to an increase in the number of accidents, inci-
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dents with passenger and merchant vessels. In the
last decade, one of the main factors in the increase
in accidents, arrest and seizure of vessels was deter-
mined by the lack of system solutions for the infor-
mation security of navigation, the insufficiency, unre-
liability and untimely provision of masters with the
necessary information for the safe management of
the vessel was established.

An analysis of the basics of information security
has shown that security is a complex task. On the
one hand of the information regime, information secu-
rity presupposes, at least, ensuring its three compo-
nents — availability, integrity and confidentiality of
data. And with this in mind, the problem of information
security should be considered comprehensively. On
the other hand, information systems “permeate” all
spheres of shipping activity and the influence of infor-
mation on the development of the maritime complex
is growing, therefore, ensuring information security
also requires an integrated approach.

The following information systems and technologies
are used to ensure the safety of navigation in shipping:

AIS is an Automatic Identification System that
serves to transmit the vessel's identification data
(including its cargo), information about its condition,
current position and heading. It is also used to pre-
vent collisions of vessels, monitor their condition; with
its help, the owner can monitor the vessel. It provides
communication between courts. The device works
by transmitting ultrafast waves signals between ves-
sels that float as repeaters and coastal AlIS gateways
and they are connected to the Internet. All vessels on
international voyages, vessels of over 500 gross ton-
nage, and all passenger vessels must be equipped
with AIS. The system works on marine search and
rescue equipment.

ECDIS is Electronic Chart Display and Informa-
tion System, which collects and uses AIS messages,
data from radars, GPS and other ship sensors (from
a gyrocompass) and compares them with embedded
maps. It is used for navigation, automation of certain
tasks of the navigator and increasing the navigational
safety. Since 2019, ECDIS is mandatory installed
on all ships. The system is usually connected to the
ship’s sensors and instruments by a workstation on
which the ECDIS software is installed. The require-
ments of the International Maritime Organization
(IMO) for an electronic system for displaying graphi-
cal data and information have become the basis for a
new paradigm of navigation systems that have com-
bined all modern navigation aids on one display and
in one control structure.

VDR is Voyage Data Recorder, trip recorder, ana-
logue of the “black box” used in aviation. The main
tasks are to record important voyage information of
the vessel, including both technical and heading data,
as well as voice recordings from the captain’s bridge,
and to store it in case of an emergency.
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TOS is Terminal Operating System. It is the IT
infrastructure that serves the purpose of automating
the processes taking place with cargo in the port —
loading and unloading them, inventory and monitoring
of movement through the port territory, optimization of
storage and search for the containers needed at the
moment, ensuring further transit. The most complex
and heterogeneous item on the list, since in practice
it can be both an integral product of a particular ven-
dor, and a set of systems (including general purpose
ones) that perform various tasks.

CTS is Container Tracking System. It is a sys-
tem that allows to track the movement of containers
using GPS and, less often, other data transmission
channels. Most of the companies in this field also
offer tracking devices for other areas, for example,
personal trackers for tourists, solutions for vehicle
tracking, etc.

EPIRB is Emergency Position Indicating Radio
Beacon. Itis a transmitter that sends a distress signal,
the transmission of which, depending on the technol-
ogy of execution, can be carried out via satellite, in
the VHF band, or in combination.

Over the past decades, even before the IMO ini-
tiated the transition to innovative safety systems, an
intensive introduction of modern technologies began
in the design and construction of bridges. Currently,
the main concepts are systems interconnection and
redundancy, which provides crew members with
much greater control over control and navigation
competencies.

The IMO resolution has become a powerful stim-
ulus to the study of the “human factor” in the activ-
ities of the maritime complex. In the psychological
aspect, the “human factor” is a factor that determines
the ability of the driver to receive and process navi-
gation information. Many studies explore the ability
of the navigator to act in extreme navigation situa-
tions and difficult sailing conditions. The stereotype
of the “human factor” as a psychological component
is formed. Unfortunately, the fact is often omitted that
“the control system of a moving object (ship, vessel,
aircraft) is a human-machine and consists of a regu-
lator, which includes both the operator and the object
of regulation, which is a moving object to the project
as an engineering structure» [5, p. 1].

Omission introduces a number of significant prob-
lems in research of the fact that the driver as an ele-
ment of the technical regulator. When studying the
“human factor” in navigation, it is necessary to simul-
taneously take into account the psychophysiological
state of the master, his or her personal characteris-
tics, and the characteristics of the ship’s handling as
an object of control.

The term “human factor” is perceived in the world
as a negative phenomenon that threatens the effec-
tive development of shipping. However, without the
human factor, progress is impossible. Scientific and

technological progress allows us to make more effec-
tive management decisions in shipping. Since the
second half of the 20th century, the development
of scientific and technological progress has been
reflected in maritime shipping. With the creation of
new transport and technological systems, interna-
tional trade began to grow. Due to this, there was a
need to speed up the delivery of goods.

The link between the development of scientific
and technological progress and social development
is inseparable, which makes it difficult to accurately
predict. However, the pace of scientific and techno-
logical progress has increased significantly, the stage
of implementation of scientific developments in ship-
ping has decreased, and science itself is playing an
increasingly important role in technical and organ-
izational support for the effective development of
the global maritime trade market. With the judicious
implementation of scientific and technological pro-
gress, much can be improved and facilitated, but at
the same time there are new problems.

The British scientist Alfred North Whitehead rightly
remarked: “Civilization is moving forward by increas-
ing the number of operations that we can carry out
without thinking about them” [6, p. 16].

Modern scientific and technological progress has
found wide application in the field of shipping. Despite
the rapid increase in the level of shipping intensity,
the effect of scale, sea ranges, which were previously
considered impossible due to safety, navigation auto-
mated systems; the problem of accidents remains
unresolved. The impact of the “human factor” on the
level of accidents remains high.

The “human factor” in navigation is the willingness
and ability of a seafarer to make management deci-
sions based on their psychophysiological and profes-
sional qualities in conjunction with the data provided
to him or her by modern technical means.

IMO Resolution A.772 “Fatigue factors in manning
and safety” provided some clarity in the interpretation
of the concept of “human factor”. It systematized the
factors of ship and shore-based personnel that affect
the state and maintenance of the security manage-
ment system. In the share of the “human factor” is
more than 70% of all maritime accidents, the figures
are as follows: errors of shore personnel — 14%, cargo
problems — 5%, miscalculations of pilots — 5%, design
flaws — 10%, equipment failures — 8%, errors in the
composition of ships — 27%, errors in the crew — 17%,
others — 14%.

From the seafarer’s point of view, vessel traffic con-
trol is interpreted as an activity aimed at achieving a
certain goal (transition from the port of loading to the
port of unloading, disagreement with the ship, maneu-
vering against possible pirate attacks, etc.) with regard
to the environment. It is very important to study the
“human factor” in shipping, a macrostructural analysis
of ship operation in terms of psychology.
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Conclusions. Shipping is the safest and most
environmentally friendly form of commercial transpor-
tation. Perhaps alone in a physical hazard industry,
commitment to safety has long been a major issue in
the maritime transport industry. Shipping was among
the first five industries to adopt international admin-
istration safety standards. Due to its inherently inter-
national nature, the safety of navigation is regulated
by various UN offices, in particular the International
Maritime Organization (IMO), which has developed
an integral system for regulating global maritime
security.

The main, ultimate goal of the administration is to
minimize the negative consequences of the functional
activities of the fleet and ports in the real conditions of
the global transport industry. The set of international
requirements for maritime safety is becoming one of
the criterion constraints on the sustainable position-
ing of the maritime industry. Therefore, the principle
of compliance with standards and rules of maritime
administration is at the heart of any development of
the maritime complex to achieve not only economic
results but also system security.

The direction of the state maritime policy should
contribute to further strengthening the position of
Ukraine as a maritime state, creating favorable condi-
tions for achieving the goals and solving problems of
developing the systemic security of the national mar-
itime fleet.
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