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Abstract. The maritime shipping industry, as a crucial component of the global
economic system, is actively involved in solving the major global problems of our time, as
more than 80 % of international trade is carried out by sea. Growth in the number of
ships requires enhanced measures to improve environmental performance and safety of
navigation Throughout the history of navigation, ships have been discharging everything
that was considered unnecessary into the ocean: food waste, cargo residues, garbage,
polluted water, etc. It was believed that the endless and deep sea would not be harmed by
this. However, the possibilities of ocean self-cleaning are not unlimited, while the scale of
marine activities is constantly growing. In this article, the authors review and systematize
the analytical assessments of domestic and international experts on the problem of
pollution and climate change, which requires immediate measures to reduce the negative
impact of maritime transport on the environment. The purpose of the article is to outline
the issues of main environmental problems in maritime transport and to summarize the
results of published scientific research.
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We emphasize that environmental safety issues include the systematization of the
constituent factors of marine pollution by oil, chemicals and other toxic substances,
greenhouse gas emissions, loss of fuel tanks during accidents, etc. In our opinion, the
identification and classification of the main causes of the impact of negative factors of
maritime transport operation on the ecology and the state of the environment with a view
to further reducing or eliminating this impact is an important topical problem of our
time. To achieve the purpose of the study, theoretical methods of systematization,
formalization, statistical processing and generalization of environmental monitoring data
of domestic and world scientists were used. It is noted that scientific research in this area
is considered to be the most promising.

Keywords: sea transport, environmental problems, shipping safety, expert
assessments, international conventions and standards.
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Anomayia. Inoycmpis MOpCcbKo20 CYOHONAABCMEA, AK HAUBANCIUBIUA CKAAO08A
C8IMOBOI eKOHOMIYHOT cucmemu, bepe aKmMueHy yuacmsy y GUPIUIEHH] OCHOBHUX 2100a1b-
HUX npobaem cydyacrhocmi, ockinbku nonad 80 % miscnapoonoi mopeieni 30iticHI0embesl
MOPCHKUM WTISIXOM.

3pocmannsa Kinekocmi cyoeH 6umMazac NOCUNEHHA 3aX00i8 w000 HNONINULEHHS
eKOoN02IYHUX XapaKkmepucmux ma besnexku cyononiasecmea. Ilpomseom ecici icmopii
MOPeniascmea 3 CyoeH 8 OKean CKUOAI0Cs 8ce, W0 88ANCANIOCS 3AUBUM. XAPHO8I 8i0X00U,
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BAMUWKY BAHMANCIE, cMimmsl, 3a0pyOHena gooa moujo. Beascanocs, wo be3medncHomy i
2UOOKOBOOHOMY MOPIO Ye He 3aurooumv. OOHAK MONCIUBOCI CAMOOYUUEHHS OKean)y
He Oe3MedCHI, a Macumadu MopcbKoi OiIbHOCME NOCMINHO 3pocmaiomb. Y cmammi
asmopu po3ensdarms i CUCMEeMAMU3VIomy AHALIMUYHI OYIHKU GIMYUSHAHUX | MIJICHA-
POOHUX eKcnepmig wo0o npodiemu 3a0pyOHeHHs ma 3MiHU Kiimamy, iKa eumazae
He2auHux 3ax00i8 Osi 3MEHUEHH He2amueHO20 6NAUEY MOPCbKO20 MPAHCHOPMY HA
HABKOIUUIHE cepedosuiye.

Mema cmammi nepedbauae okpecienus NUMAaib OCHOBHUX eKOA0STUHUX NPodaem
Ha MOPCbKOMY MPAHCNOPMIi ma NOJA2A€ 8 Y3a2albHeHHi pe3yibmamie OnyOniKo8aHux
HAYKOBUX Q0CTIONCEHD.

Hiokpecnumo, wo npobrema exono2iyHoi Oe3neku BKIIOUAIOE, HNO-Nepule,
cucmemMamu3ayiro cKi1ado8ux hakxmopis 3a0pyOHeHHs I MOPCbKO20 Ccepedosuuya Haghmoro,
XIMIYUHUMU  MA  THWUMU  TMOKCUYHUMU PEYOBUHAMU, BUKUOAMU NAPHUKOBUX 24316,
8MpPAmMoI0 NAIUSHUX YUCEPH NiO Ydc asapii moujo.

Ha wuawy oOymky, euseienns ma Kiacu@ixayisi OCHOBHUX NPUYUH GNIUGY
He2amusHux haKxmopis excniyamayii MOpcbKo20 MpaHCHOPMY HA eKON02ilo mda CMAaH
HABKOIUUHBO20 NPUPOOHO20 CEPedOoBUIYd 3 Memoio NOOATbU020 3MEeHUEHHs abo
VCYHEHHA Yb020 6NJIUBY € BaAXNCIUBOI0 AKMYAIbHOI0 Npobaemoio cydyachocmi. [na
docsazHeHHA Memu 00CNi0NHCEHHSA BUKOPUCINAHO MeOopemuyHi Memoou cucmemamusayii,
Gopmanizayii, cmamucmuunoi 06pobKU Ma Y3a2anbHeHHs OAHUX eKON02IYHO20 MOHI-
MOPUH2Y GIMYUSHAHUX | MINCHAPOOHUX 8YEHUX. 3A3HAYEHO, WO HAYKOBI OOCNIOJNCEHHS 8
YbOMY HANPAMI 88AXHCATOMbCA HAUOIIbU NEPCREKMUBHUMU.

Knrouoei cnosa: mopcokuii mpancnopm, eKonociuni npobiemu, 6esnexa
CYOHONIA8CMBA, eKCNePMHI OYiHKU, MINCHAPOOHI KOHB8EHYIl ma cmanoapmu.

Introduction. Maritime states implement an active shipping policy because
maritime transport provides transport links for both foreign economic and domestic
economic relations of any country. However, despite the fact that maritime transport is an
integral part of global trade and transportation, it leads to significant environmental
pollution and causes large emissions of harmful substances into the air and water basins.
Air and water pollution can arise from a variety of sources, such as emissions from ship
engines, garbage dumping, and oil and other chemical spills. All of this can have a
serious negative impact on the marine environment and human health, so finding and
developing ways to overcome the above problem remains an urgent task.

Formulation of the problem. Maritime transport is one of the most important
links in the sphere of national interests and economic relations of the country. It provides
a connection between countries and regions, between production and consumption, etc. It
influences the development of the economy as a consumer of metal, energy, wood, and
other products. However, environmental issues in maritime transport have serious
consequences and represent pressing challenges, so monitoring and control by
international organizations and maritime companies is required to ensure balanced
development and environmental protection.

131



BICHUK HERALD

OJIECBKOI'O HALIIOHAJIBHOI'O OF THE ODESA NATIONAL
MOPCBKOI'O YHIBEPCUTETY MARITIME UNIVERSITY
Ne 3 (77), 2025 Ne 3 (77), 2025

Review of recent research and literature. Important aspects of environmental
safety of shipping have repeatedly attracted the attention of scientists. Thus, in particular,
studies [1; 102-120; 3; 6; 11; 659-688; 19; 231-241; 20; 664-665, etc.] considered the role
of the «human factor» in ensuring environmental safety in maritime transport, reasonably
identified problematic issues and emphasized the features of the use of information and
communication technologies in a systematic approach to shipping safety in general. Legal
support for the protection of maritime transport operation in domestic and international
activities plays a significant role [2; 91-95; 5; 7; 10; 123-143; 13; 73-81; 15; 22;
1230-1242, etc.] Thus, it is necessary to improve the methodology of comprehensive
studies of the impact of characteristic factors on the level of environmental safety of
navigation, taking into account the latest changes in the maritime sphere.

Research results and their discussion. The world's oceans are a significant
component of the biosphere, ensuring the quality of the planetary environment on a
global scale. Environmental safety and environmental protection in ship operations is a
relevant and important topic in the modern world. Due to the growth of global trade and
transportation, maritime transport has become an essential component of international
economic cooperation. However, along with the development of maritime transport,
environmental risks associated with emissions of harmful substances and other negative
environmental impacts have also increased. Along with the tasks of technical
improvement of ships and their equipment, there are also tasks such as the optimal use of
available regulatory and technical means [4; 218-224; 8, 168-188; 9; 7-14; 16; 18;
257-261; 21; 1-7; 23 etc.]. On their basis, it becomes possible to improve the experience
of ensuring prevention of marine and atmospheric pollution during ship operation
[12; 92-95; 14; 88-95; 17; 93-99 etc.]. This determines the need to protect the marine
environment from pollution during ship operation as the most pressing problem of our
time.several millennia. Based on the results of existing studies, in our opinion, it is
necessary to pay more attention to the detailed study of the factors protecting the external
marine environment and improving the directions for ensuring the comprehensive
development of any measures that affect the improvement of this problem in general. It is
clear that the oceans are a common huge reservoir from which water, having completed a
large cycle, returns to humans, animals and plants. Marine water pollution should be
considered taking into account the complex exchange of natural waters between
geospheres and their constituent systems in the process of water turnover and
evolutionary development of the Earth. The problems of protecting the oceans have also
become of global importance for all states due to the fact that the system of currents
through surface runoff and interconnection with the atmosphere spreads harmful
substances over vast areas and considerable distances. That is why international
cooperation in this area is of paramount importance for all global cooperation.

It is possible to identify such types of pollution from the operation of vessels as,
for example, pollution from marine economic activities on the seabed (in particular,
exploration and development of natural resources of the seabed and its subsoil in the open
sea), pollution resulting from discharges of garbage, household and operational waste into
the sea, as well as emergency circumstances in the event of accidents, etc. But oil and oil
products are the main pollutants of the water basin during the operation of maritime
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transport, and oil has also begun to enter the seas from drilling rigs. At present, almost
20% of oil is extracted from the bottom of the seas and oceans from 28,000 wells
worldwide. According to experts, up to 10 million tons of tankers spill into the seas and
oceans per year, that is, this occurs under normal conditions of technological processes of
oil transportation, its processing in ports, during repairs of ships and mechanisms, due to
insufficient tightness of technological equipment and violations of operating technology.
It should be emphasized that the tanker fleet is one of the main sources of oil pollution of
the sea. Oil leaks into the sea occur during the loading and unloading of tankers, refueling
of ships with oil fuel at sea, during tanker accidents and disasters, tankers dumping oil
cargo residues with ballast water, and in other cases. Oil has a devastating effect on
marine organisms even when they are exposed to clean seawater for a short time.
Changes and even death of flora and fauna under the influence of oil pollution are well
known, especially, as a rule, in case of accidental oil spills, for example, in the case of
tanker sinkings, breakthroughs in underwater oil pipelines, etc.

From the analysis of modern scientific sources, it follows that even under normal
operating conditions, the main sources of environmental pollution by maritime transport
are also ship engines, primarily the main power plant, and water used for washing cargo
tanks, and ballast water drained overboard from cargo tanks. Ship power plants pollute
the atmosphere with exhaust gases, primarily from where toxic substances partially or
almost completely enter the waters of the seas and oceans. Currently, the vast majority of
ships in the domestic (and world) fleet are equipped with diesel engines. A small
proportion are ships with steam turbines, the number of which has been decreasing in
recent years (due to lower efficiency compared to diesel engines). Experts include, for
example, the use of clean fuels and technologies as key aspects of ensuring environmental
safety. This approach aims to reduce emissions of harmful substances into the air and
reduce the impact of maritime transport on the environment.

Due to the constant increase in the number of sea freight shipments, as well as the
expansion of the territories through which the transportation route passes, the likelihood
of environmental pollution by emissions of operational waste and toxic substances is
significantly increasing. In this regard, measures aimed at ensuring environmental
protection and preventing environmental pollution from ships are constantly being
implemented and improved at the national and international levels. At the level of
international legislation, the legal regulation of the prevention of marine pollution and
responsibility for such actions is carried out by a number of regulatory legal acts, among
which, first of all, it should be noted the UN Convention on the Law of the Sea, the
International Convention for the Prevention of Marine Pollution by Oil (MARPOL 73/78
Convention), etc.

Article 1, paragraph 4, of the 1982 United Nations Convention on the Law of the
Sea defines «marine pollution» as «the introduction by man, directly or indirectly, of
bioenergy substances into the marine environment which may have harmful effects».
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At the present stage, the norms established by the MARPOL 73/78 Convention
apply to more than 90 % of the world's merchant fleet. In addition to the provisions of the
MARPOL 73/78 Convention, developed at the universal level of international legal
regulation of the protection of the marine environment from pollution, the following also
apply: The International Code for the Management of the Safe Operation of Ships and
Pollution Prevention (ISMC), which aims to provide an international standard for the
management of the safe operation of ships and the prevention of pollution; The 1982 UN
Convention on the Law of the Sea, which obliges states that have acceded to it to take all
measures to prevent pollution of the marine environment from any source (from the
shore, from vehicles, from the atmosphere); The International Regulations for Preventing
Collisions at Sea, 1972, are aimed at preventing accidents to ships as a result of
collisions, thus fulfilling the objective of reducing the risk of marine pollution, etc. To
protect the marine environment from pollution, provisions of international codes are also
aimed, such as The International Maritime Dangerous Goods Code, which regulates the
maritime transport of dangerous goods, ensures the implementation of the mandatory
provisions of SOLAS-74. Environmental safety is not only a component of national
security, but often the consequences of environmental safety violations are international
in nature. This is due to the fact that incidents at sea can have a negative impact on the
environment not only in one country but also in the entire region. Therefore, an important
aspect of ensuring environmental security is the clear qualification of environmental
offenses as intentional actions directed against the environmental security of the country
and the environment as a whole. Based on the scale of environmental damage, in our
opinion, international cooperation in the field of monitoring compliance with
environmental legislation, and in the event of its violation, holding them accountable in
accordance with international law, is important in combating violations during the
operation of vessels. It should be noted that sometimes violations of environmental
legislation are discovered too late, when serious damage has already been caused to the
environment.

Conclusions. The importance of environmental protection in maritime transport
cannot be overstated. We live on a planet where the oceans and seas play an important
role in supporting life and maintaining biodiversity. The development of transport
vehicles is part of the general scientific and technological progress, is necessary and
cannot be stopped. The obvious advantages of sea transportation include the fact that this
type of transport allows the transportation of absolutely all types of cargo, including oil
and gas, and there are no size restrictions typical of other types of transport. However,
today there are significant conflicts between vehicles and the human environment. Over
the past 20 years, there has been a sharp increase in transportation volumes, as well as the
opening of new routes for the transport of dangerous and potentially harmful goods. This
directly affects the change in the level of environmental safety and increases the risks of
an emergency. A review of literary sources confirmed that the rapid development of
technologies, including transport, leads to the same rapid growth of environmental
pollution.
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This work systematized the problem and classified the main causes of the negative
impact of maritime transport on the ecology and the state of the environment in order to
further reduce or eliminate this impact. A description of the main reasons for the negative
impact of maritime transport on the ecology and state of the environment was carried out,
and an attempt was made to generalize possible ways to improve the situation, which can
be the basis for further formation of management decisions to increase the effectiveness
of the environmental impact of maritime transport.

Thus, the main ways to solve environmental problems of maritime transport are
the following: regulatory activities of international and local organizations, transition to
alternative energy sources, development and implementation of electric and hybrid drive
systems, use of highly efficient and environmentally friendly fuels, etc. The
implementation of the above measures is aimed at reducing the negative impact of
maritime transport on the environment, and, therefore, at improving the environmental
situation as a whole.
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