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Summary

Introduction. The relevance of the topic of the article is conditioned by the negative
impact of transport and logistics systems on the environment. The operation of ports and
sea vessels is associated with significant emissions and environmental damage. On the other
hand, greening of transport infrastructure is a developing world trend, which is reflected in
the investments of ship owners and the system of port dues. Purpose. The article is devoted to
the generalization of current practices and technologies that directly affect the environmental
consequences of transport and logistics systems, the systematization of price incentives for
“green’ vessels in seaports, the identification of a special form of environmental investment
of port enterprises to obtain an ecological effect, and the classification of the main criteria
for port dues incentives. Results. The practical experience of selected environmental indices,
initiatives and incentive schemes are generalized, as well as the features of using each tool.
The practices and technologies that directly affect the environmental consequences of the
transport and logistics systems are systematized. The main areas of influence from the side
of ship owners, ports, maritime corporations and terminals are highlighted. A special form
of environmental investment of port / port administrations in the form of price incentives
for “green” vessels for obtaining an ecological effect for ecosystem of port cities has been
identified. Various price incentives for “green” ships in some European, Asian and American
ports are summarized. The main criteria for discounts from “green’ port dues are classified.
Conclusions. Participation in the global and local ecological programs gives seaports the
opportunity to encourage the most environmentally friendly ships, reduce the negative
impact on the environment, get an ecological effect, and ship owners — to receive discounts
visiting such ports and invest in the greening of the fleet. The practices and technologies,
that directly affect the environmental consequences of the activities of participants in
transport and logistics systems, for ship owners include reducing greenhouse gas emissions,
using more environmentally friendly engines, minimizing risk of oily discharges, for ports,
maritime corporations and terminals — reducing of GHG emissions and air pollutants;

© Zhykharieva V.V, Ksandinov N.T., 2024



PO3BUTOK TPAHCIIOPTY
Ne 4(23), 2024

reducing underwater noise sources, cargo losses and waste generated during handling,
transportation and storage of dry bulk, etc. Environmental protection measures in the form
of price incentives for “green” vessels with the aim of obtaining an ecological effect for
ecosystem of port cities can be considered as a special form of environmental investment of
port enterprises. The main criteria for green port dues incentives include GHG labels for
certified vessels, use zero carbon fuel, LNG as marine fuel, technologies for reduction of
underwater noise, specialized types of vessels that meet certain environmental requirement,
and port time duration.

Key words: transport and logistics system, ports, pricing, “green” port dues, greenhouse
gases, emissions, shipping, investments, ecosystem of port cities, ecological effect.
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Anomauis

Bemyn. Akmyanvnicme memu cmammi 3yMOGNEHA He2AMUBHUM 6NJIUBOM MPAH-
CHOPMHO-I02ICMUYHUX CUCEM HA HABKOIUWMHE cepedosuwye. Poboma nopmie ma mop-
CHbKUX CYOeH N0 S3aHA 31 3HAYHUMU GUKUOAMU MA eKONO2TYHUMU 30UumKamu. 3 iHuoz2o
00Ky, y c6imi Habysae po36UmMKY meHOeHYis eKono2i3ayii mpaHcnopmmuoi ingppacmpyx-
mypu, Wo 8i000paxicacmspcs Ha IHBeCMUYIUHUX 8UMPAMAx CYOHOBIACHUYbKUX KOMNA-
Hill [ cucmemi popmysanus nopmosux 30opie. Mema. Cmamms npuceauena y3azaib-
HEeHHIO NPAKMUK | MexHon02il, sIKi 6e3nocepednbo GNIAUBAIOMb HA eKOLO2IUHI HACAIOKU
QYHKYIOHY8AHNHS MPAHCNOPMHO-TO2ICMUYHUX CUCTEM, CUCeMamu3ayii c8imoeozo
00C8i0y 3aCMOCY8AHHA YIHOBUX CIMUMYIIB Ol «3€eHUX» CYOeH Y MOPCbKUX NOPMAXx,
i0enmudghikayii ocobausoi exonociunoi hopmu ingecmuyiti NOPMOGUX NIONPUEMCIE 3
Memow OMPUMAHHSA eKOLO2IYH020 eheKmy, d MaKoxc Kiacugixayii 20n108HUX eKono0-
2IYHUX KpUumepiis OJisl 3HUNCOK 3 nopmosux 300pie. Pesynomamu. Cucmemamuzo8aro
NPAKMUYHUL 00CBI0 3ACMOCYBAHNS eKOLO2IUHUX THOEKCI8, THIyiamue ma cxem CIUMy-
JIIOBAHHSA CYOHOBNIACHUKIB, 4 MAKOMC 0CODIUBOCI 3ACMOCYBAHHIA KOHCHO2O IHCMP)-
MeHmy. Y3aeanbHeno npakmuku ma mexHon02ii, AKi 6e3nocepeoHbo 8NaAUBAOMb HA
eKON02TYHI HACTIOKU (YHKYIOHYBAHHA MPAHCNOPMHO-T02ICMUYHUX cucmem. Budineno
20/106HI HANPAMU 8NAUBY 3 OOKY CYOHOBIACHUYLKUX KOMNAHIL, NOPMI6, MOPCbKUX KOD-
nopayii i mepminanie. Busnaueno ocoonusy gopmy ekonoeiyHux iHgecmuyiit MOpCbKUx
nopmis / nopmosux aominicmpayii y 30iiCHeH s NPUPOOOOXOPOHHUX 3aX0018 y (opmi
SHUNCOK 3 NOPMOBUX 300Di6 O «3€/eHUXY CYOEeH 3 Memoi0 OMPUMAHHA eKO02IUHO20
ehexmy 05 ekocucmemu NOPMOBUX MiCm. Y3azanbHeHo YiHO8I CMUMYIU OISl «3€/IeHUX»
cyoen y desaxux nopmax €eponu, A3ii ma Amepuxu. Knacugpikosano ocrnoeni kpumepii
SHUNCOK 13 «3eleHuUx» nopmosux 36opis. Bucnoexu. Yuacmo y enobanvuux i noxans-
HUX eKON02IYHUX NPOSPAMAX 0A€E MOPCLKUM NOPMAM MONCIUBOCHE 3A0X0UY8AMU HAU-
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OLIbUW eKONOSTUHI CYOHA, 3MEHULYBAMU He2AMUGHULL BNIUE HA HABKOTUWHE cepedosuuye,
OMPUMYBAMU eKOLOTUHULL eheKm, a CYOHOBIACHUKAM — OMPUMYBAMU 3HUICKU NPU
3axodax y maxi nopmu ma ineecmysamu y exonoeizayito ¢nomy. Ilpakmuxu ma mex-
HOM021T, SIKI be3nocepeonbo BNIUBAIOMb HA eKONO2IUHI HACIIOKU OisIbHOCII Y4aCHU-
Ki6 MpaHCNOPMHO-I02ICMUYHUX CUCTNeM, 05l CYOHOBIIACHUKIB 8KIIIOYAIOMb 3MEeHUEHHS
BUKUOI8 NAPHUKOBUX 2A316, BUKOPUCTNAHNS OLIbU eKOLOSTUHUX OBUSYHIS, MIHIMIZAYiI0
PUBUKY BUKUOTI8 MACMUTbHUX MAMEPIaNié moujo, 0Jisl MOPCbKUX NOPMi6, MOPCbKUX KOP-
nopayii i mepminanie — smenuenns suxudie GHG i 3abpyounrosauie nogimpsi, ddicepen
ni0B0OH020 WYMY, 3MEHUIeHHA 8i0X00i8, 3MEHUIEHH 8MPam 8aHMAXCI8 Ma Nuy, uo
YMBOPIOEMbCA NI0 Ydc nepepooKuU, MpPancnopmy6anHs ma 30epicaHHs CyXux 6anma-
aicie. Haoanms 3Hudcok 3 nopmosux 300pie 0jisi «3e1eHuxy cyoen € 0codIUs00 Gopmoro
eKON02TUHUX TH8eCMUYILl NOPMOBUX NIONPUEMCING Y 30IUCHEHHS NPUPOOIOOXOPOHHUX
3ax00i6 3 MEMOI0 OMPUMANHS eKOL02TUHO20 egheKkmy OJisl eKOCUCHIeM NOPMOBUX MICHI.
OcnosHni Kpumepii HAOAHHS 3HUNCOK 13 3eIeHUX NOPMOBUX 300PI8 GKIIOUAIOMb NeGHULL
pieenvo GHG 015 cepmugbikosanux cyoen, UKOPUCIAHHI NATLHO2O 3 HYIbOBUM BUKU-
Odom gyeneyio, suxopucmanus LNG sk naibHoeo, mexuonoeii 051 3MeHulenHs niooo-
HO20 WYMY, CReyiani308anux munie cyoen, saKi 8i0N08i0amsy eKoI02TYHUM 8UMO2AM, d
MaKoxHc mpuaioCcmi 4acy CMmosHKuU.

Knrouosi cnoea: mpancnopmuo-nozicmuyna cucmema, nopmu, YiHOYMEOPEHHS,
«3eneniy nopmosi 300pu, NapHUKOSI 2asu, BUKUOU, CYOHONIABCIBO, eKocucmema nop-
MOBUX MiCm, eKOLO2IUHULL eqheKm.

Introduction. The processes of greening the transport and logistics systems include
implementation of innovative ecological technologies, types of fuel, improvement
of energy efficiency, etc. There are many tools based on the use of ecological indices
and environmental programs to attract environmentally friendly vessels to seaports that
are not only transport hubs, but also an important component of transport and logistics
systems. This makes it possible to use various port dues incentives for the vessels with
required ecological characteristics. This trend is currently observed in many ports around
the world. “Green” port dues contribute to the environmental protection and the energy
efficiency of sea vessels.

Formulation of the problem. Environmental trends are not taken into account in
the Ukrainian system of port dues. Analysis and generalization of the global experience
of using environmental indices, initiatives and incentives schemes and green port
programs are necessary for the further development of measures to green transport
and logistics systems in Ukraine.

Analysis of recent research and publications. Features of pricing policy in
the management system of port enterprises are considered in many scientific publications.
The study by T. Notteboom, A. Pallis & J.-P. Rodrigue [1] indicates that pricing is
an important issue of interaction between economic entities in the port industry. The
port authority, state or municipal bodies or enterprises, and private companies are
the three economic actors that offer services at the port. They are responsible for setting
the pricing structure for port users. In the works by M. Acciaro [2, 3] an analysis
of the scientific literature on port pricing was carried out, and the structure of port
tariffs was considered. Special attention was paid to the issues of the formation of port
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dues system and revenue management for the use of port infrastructure. In the paper
by E.L. Musso, A.S. Bergantino & F. Porcelli [4] the methodological and empirical
aspects of port management are considered. In particular, the authors researched the role
of controlling in the activities of port enterprises, proposed a set of factors that should be
taken into account when making management decisions. In the work of H. Meersman,
S. Strandenes & E. de Voorde [5] the principles, structure and models of port pricing are
considered, the classification of port tariffs and fees is given.

In the article by T. Achmadi [6] port tariffs are considered as a component of logistics
costs, and the pricing of port services should ensure the reduction of the complex cost
of logistics. The author proposed a port pricing model that takes into account external
factors and the level of port service quality. In the paper by Y.M. Bandara, H.O. Nguyen
& S.L. Chen [7] the strategic pricing of port infrastructure services, taking into account
the prices of competitors, was considered, and the impact of port tariffs on the demand for
services of a particular port was investigated. In the article by R. Van Den Berg, P.W. De
Langen & C.J. Van Zuijlen Paul [8] an analysis of various types of port administrations
was performed. It was shown that pricing is often determined not only by commercial
criteria. The main principles of port pricing, based on strategic value, were proposed.
The greening of port dues and their differentiation based on environmental indicators
were investigated.

H. Haralambides & G. Gujar [9] analyzed the Indian port industry and specific
pricing approaches for port development and supply chain efficiency. The study
by Mchizwa Nokuzola Ethel [10] identified the peculiarities of South African ports,
the main factors of pricing, in particular, intra-port and inter-port competition. Author
proposed an approach to pricing that takes into consideration not only costs, but also
the goals of increasing efficiency for maritime trade and the country as a whole. The
article of L. Vukié, 1. Peronja & M. Sliskovi¢ [11] is aimed at studying the need to
modify port pricing in the North Port of Split based on the analysis of tariff systems in
Croatian ports for specific categories of ships and types of cargo. The impact of port
pricing on the competitiveness of seaports is shown. Authors paid attention to the port
dues, which provides benefits for environmental protection and may be considered as
an element of the port’s development strategy.

The paper by S. Skold [12] reviews “green” port dues, indices and types of incentives
that have been developed by various stakeholders to reduce the environmental impact
of sea vessels. The article by M. Burchacz & J. Piotrowicz [13] examines «green»
port incentives in the European cruise industry and ports that increase competitiveness
and attract activities of “green” cruise liners in Europe, including the Baltic Sea region.
The article by M. Dooms & M. Geerts [14] examines the role of ports in climate change
and the application of various port greening schemes, including incentives, “green” port
dues, redistribution of funding, etc. Final report of a research project of the Swedish
Environmental Research Institute [15] explored environmentally differentiated port
charges and incentives to reduce the environmental impact of vessels. Ports are considered
as a part of international transport chains that can influence the environmental efficiency
of transport and use of “green” technologies and alternative fuels.

Formulation of the goals of the article. The goals of the research are to generalize
the practices and technologies that directly affect the environmental consequences
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of the operation of transport and logistics systems, the world experience in the application
of “green” port dues, the classification of various types of benefits of “green” port
programs, environmental indices and incentives schemes to achieve the goals of sustainable
development seaports as transport nodes and a component of urban transport and logistics
systems of port cities, as well as greening of supply chains.

Presentation of the main research material. Greening of the port industry
is facilitated by the participation of seaports in international organizations that
unite participants of the transport process, the use of environmental ship indices
and the development of their own “green” port programs (Table 1).

Table 1

Selected environmental indices, initiatives and incentives schemes

Index or incentive
scheme

Description of scheme

Source

Environmental Ship
Index (ESI)

ESI identifies seagoing ships that perform better in reducing
air emissions than required by the current emission
standards of the IMO — emissions to air (NOx, Sox, CO2).

The Environmental
Ship Index, 2024

Green Award

A Green Award certificate, which can be obtained by ships
that go above and beyond the industry standards in terms
of safety, quality and environmental performance, acts as

a quality mark and brings benefits to its holders (emissions
to air and water, health safety and security for the crew).
Examples of incentives: discount on the port dues; discount
on services, discount on products, special extra service /
product, promotion

Green Award, 2024

Clean Shipping
Index (CSI)

CSI estimates vessels’ environmental performance.
Vessels are scored on the following parameters: SOX,
NOx, CO2, chemicals, water and waste, particulate matter.
Registered vessel is assigned a class from 1 to 5 based on
environmental performance parameters defined by the CSI

American Bureau
of Shipping, 2024

Green Marine

Incentives for ship owners, ports and terminals include:
reducing greenhouse gas (GHG) emissions, minimizing
NOx emissions, sulphur oxides and particulate matter, risk
of oily discharges, reducing the effects of ship recycling,
underwater noise, ship generated garbage, the risk related to
ballast water discharges and biofouling, etc.

Green Marine,
2024

Blue Angel
Eco-friendly ship
design (DE-UZ 141)

The requirements include the installation of an emergency
towing system to measures for air pollutant reduction

and fuel tank protection (double hull); requirements for
onboard waste and wastewater treatment

German Federal
Government, 2024

The Maritime
Singapore Green
Initiative: Green Port

Port dues incentives to GPP registered vessels that use LNG
as marine fuel in the port, or low or zero carbon fuel, etc.

Maritime and Port
Authority (MPA)
of Singapore, 2024

Program (GPP)
The Green Flag The vessel operators can earn dockage rate reductions in
Program the Long Beach port for speed reduction to 12 knots or less

within 40 nautical miles
The Green Ship The GSI Program provides the greatest monetary incentive | The Port of Long
Incentive (GSI) for Tier IIT ships of any seaport. Participants must register | Beach, 2024
Program with the Port and with ESI in order to receive incentives

under the new program

11
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The Environmental Ship Index (ESI) program identifies sea vessels which have
a better performance in reducing air emissions than required by current IMO emission
standards. All maritime stakeholders can use ESI as a mean of improving their
environmental performance and a tool to achieve their sustainability goals. With over
7000 registered vessels, ESI has become the standard tool used by ports worldwide to
reward and incentivize ship owners that meet and exceed IMO emissions standards [21].
In 2024 ESI was entering a new phase with revised and expanded modules and formulas,
as well as the introduction of new greenhouse gases and innovative modules. By 2026,
the revised and expanded ESI will take into account a range of potential emissions,
introduce a new methodology for greenhouse gas emissions, and reward innovation
and the application of zero-emission methods on board ships.

The Green Award is a global, independent organization dedicated to certifying vessels
and ship managers which exceed industry standards for safety, quality and sustainability.
It works closely with maritime authorities and classification societies and provides data
to database containing information on the safety of the world’s merchant fleet. Green
Award participants include more than 30 countries in Europe, Asia, the Middle East,
Africa, Australia, South and North America, with more than 1500 registered certified river
and sea vessels and more than 200 incentive providers, including ports and maritime service
companies. Green Award participates in the development of corporate social responsibility
tools for ports and companies [20]. Green Award certified ships have GHG labels (CO2 and/
or CH4 — methane); ports from 16 countries are offering incentives to the certified seagoing
ships; 110+ service providers and equipment suppliers are offering incentives.

One more example of ecological index is The Clean Shipping Index (CSI) that is
an independent system for assessing vessels’ environmental performance. It serves as
a practical tool for differentiating port dues and fees. Vessels are scored on the following
parameters: SOx, NOx, CO2, chemicals, water and waste, particulate matter, harmful
for the human respiratory and cardiovascular systems [22]. Once registered, the vessel
is assigned a class from 1 to 5 based on environmental performance parameters defined
by the CSI. The maximum score for vessels is 150 points — 30 points for each of 5
different parameters.

The Green Marine global environmental initiative is managed by the non-
profit organization Green Marine International, established in 2024 to oversee two
programs — Green Marine and Green Marine Europe. Management is carried out
by the board of directors, which includes top managers of American, Canadian
and European companies [23]. Green Marine encourages its members to adopt practices
and technologies that directly impact the environmental footprint of their operations.

The Blue Angel is the ecological label of the German Federal Government. This is
an independent label that sets stringent standards for environmentally friendly products
and services. Eco-friendly ship design (DE-UZ 141) is implementation of environmental
standards during vessels construction. The aim is to implement as many environmental
innovations as possible for reducing emissions into the marine environment already
during the planning phase for a sea-going ship. Requirements range from the installation
of an emergency towing system to measures for air pollutant reduction and fuel tank
protection, and also include stringent requirements for the treatment of on-board waste
and wastewater [18].

12
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The Green Port Program (GPP) is one of the programs under The Maritime Singapore
Green Initiative (MSGI) to promote environmental sustainability among ocean-going
vessels calling at the Port of Singapore and vessels licensed by the Maritime and Port
Authority (MPA) of Singapore [25].

The Green Ship Incentive (GSI) Program is a voluntary clean-air initiative targeting
the reduction of smog-causing nitrogen oxides of Port of Long Beach. The GSI Program
rewards carriers committed to environmental and operational excellence through the use
of cleaner fuels, vessel modifications, or on-board technologies [25]. The Port’s Green
Flag Program is a vessel speed reduction program that rewards vessel operators for
slowing down to 12 knots or less within 40 nautical miles of the entrance to the harbor.
Because the ships emit less when they travel more slowly, the program has been highly
successful in reducing smog-forming emissions and diesel particulates from ships. More
than 90% of vessels coming into the port participate in the program. The ship operators
can get dockage rate reductions in the Long Beach port [25].

The practices and technologies that directly affect the environmental consequences
of the operation of transport and logistics systems are classified in two groups — for ship
owners and for ports, seaway corporations and terminals (Figure 1).

Rotterdam has become the first port in the world to start offering Green Award-certified
LNG tankers a 6% port dues discount [26]. This is in line with the policy of the Port
of Rotterdam to support sustainable shipping. In addition, the Port of Rotterdam has been
involved in the development of the Environmental Ship Index from the very beginning.

Another example is the port of Riga, where discounts on port dues can be granted to
ships that have a Green Award Certificate in the amount of 5% of the canal and pilotage
dues, and ships using LNG, methanol, ammonia, hydrogen — in the amount of 10%
of canal and pilot dues [17].

The port dues system of the Port of Singapore takes into account the port’s greening
aspirations through «green» port dues in accordance with The Green Port Program
(GPP). Discounts on port dues up to 30% take into account various criteria, including
the desire to green the port within the framework of GPP [19].

The article by J. Gedeon [16] examines the experience of applying port fee rebates
in the Canadian port of Milwaukee for owners of “green” vessels. The StewardSHIP
initiative was developed during International Great Lakes Navigation. Shipowners are
granted a 10% discount on port dues if the company meets one of the StewardSHIP
criteria.

Table 2 generalizes the various price incentives for «green» vessels in some ports.

The proposed classification of criteria for port dues incentives includes: certified
vessels having GHG labels — CO2 and/or methane (CH4); use zero carbon fuel; use
LNG as marine fuel; technologies for reduction of underwater noise; specialized types
of vessels (crude oil tankers, product and chemical tankers and LNG carriers) that meet
certain environmental requirement; and port time duration (Figure 2).

Some criteria may be applied simultaneously, for example, use of specialized types
of vessels and GHG labels as in the Port of Hamburg, or certain ecological requirements
for vessel and port time duration as in the Port of Singapore.
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— L [
Ny

recycling on human health, safety [ Reducing cargo losses and dust
and the environment generated during handling,
transportation and storage of dry
L bulk )

Reducing underwater noise and

impacts to marine mammals Recognition the significant

influence of port authorities and
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Fig. 1. Classification of the practices and technologies that directly affect
the environmental consequences of the activities of participants
in the transport and logistics systems

Vessels
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reduced or
zero carbon
fuel

Vessels
Vessels that having GHG
use LNG as labels —
marine fuel CO2 and/or
CH4

Port dues . . . .
incentives Fig. 2. Classification of main

criteria criteria for port dues incentives

Vessels
ensuring Specialized
reduction of types of
underwater vessels
noise

Port time
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Table 2
Price incentives for “green” vessels in some ports
Port/ Port . Lo . - .
Authority Basis for price incentives Price incentives
Port of Rotterdam | For all Green Award certified ships, for vessels that 10% discount on port dues

hold ESI

Maritime and Port
Authority (MPA)
of Singapore

Applicable to Green Port Program (GPP) registered
vessels that engage an LNG-fuelled harbor craft for
operations, or are serviced by low or zero carbon
fuelled MPA licensed harbor craft. Port stay does not
exceed 4 days

10% discount on port dues

For GPP registered vessels that use LNG as marine
fuel in the port, or low carbon fuel, The Energy
Efficiency Design Index (EEDI) reduction exceeds
the IMO Phase 3 EEDI requirement by 10% or more.
Port stay does not exceed 4 days

25% discount on port dues

For GPP registered vessels that use zero carbon fuel
in the port. Port stay does not exceed 4 days

30% discount on port dues

Hamburg Port
Authority

For crude oil, product and chemical tankers and LNG
carriers of any size that hold the Green Award
certificate

3% discount on port dues

Freeport of Riga
Authority

For all Green Award certified vessels

For vessels that use liquefied natural gas (LNG),
methanol, ammonia, hydrogen as fuel

5% of the canal due
and pilotage due

10% on the canal due
and pilotage due

Administrag¢ao do
Porto de Lisboa

For all Green Award certified ships

5% reduction on Tariff for
Port Use

Administra¢ao do
Porto de Setubal

For all Green Award certified ships

3% reduction on Tariff for
Port Use

Administracdo do
Porto de Sines SA

For all Green Award certified ships

5% reduction on Tariff for
Port Use

Administragdo dos
Portos do Douro e
Leixoes

For Crude oil / Product Tankers, for all Green Award
certified ships

3% premium on Tariff
of Port Use

Barcelona Port

For all Green Award certified ships

5% discount on port dues

Authority
Elefsis Port Author- | For all Green Award certified ships 15% discount on port dues
ity S.A.
(Port of Elefsina)
Centre Port Wel- For bulk carriers and oil tankers, for all Green Award | 3% of the port’s Marine
lington certified ships Services Charge
Gibraltar Port A 5% reduction in tonnage dues for all Green Award | 5% reduction in tonnage
Authority certified vessels entering British Gibraltar Territorial | dues
Waters and calling at the Gibraltar Port
Port of Long Beach | By the Green Flag Program vessel operators can earn | 15-25% reduction in dock-
a 25% reduction on dockage fee if they slow from 40 |age fee
nm; or a 15% reduction for slowing from 20 nm.
By the Green Ship Incentive Program vessels with
with certain ESI score is eligible for 3000-6000 USD | Reduction in port dues
incentive payment for each ship call. Each vessel that | from 3000 USD to 6000
has a verified IMO Tier III Main Engine is eligible USD per ship call
for an incentive of $3,000 per vessel call, regardless
of the vessel’s ESI score. The ESI and Tier III incen-
tive may be stacked
Port of Milwaukee | For companies meet one of the criteria 10% discount on port dues

of the StewardSHIP initiative: participates in
environmental programs (e.g. Green Marine), uses
strategies and technologies to reduce emissions
and impact on the environment and/or underwater
noise technologies
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Conclusions. The ability to monitor environmental indicators and vessels impact on
the environment is a key element in reducing emissions and improving the ecosystem
of port cities. Participation in the Environmental Ship Index, Green Award and Green
Marine programs gives seaports the opportunity to encourage the most environmentally
friendly vessels, reduce the negative impact on the environment, and for ship owners —
to receive price incentives in such ports and invest in the greening of their fleet. Such
tools as the Clean Shipping Index, the Blue Angel, The Maritime Singapore Green
Initiative and others have a positive impact on regional ecosystems.

The practices and technologies that directly affect the environmental consequences
of the activities of the transport and logistics systems for ship owners include reducing
GHG emissions, integrating new engines, reducing pollutant air emissions of sulfur
oxides and particulate matter, minimizing risk of oily discharges, etc.; and for ports,
seaway corporations and terminals this tools are aimed at reducing air pollutant
emissions, underwater noise sources, construction and port maintenance activities,
reducing waste arising from administrative activities and site operations, and increasing
recycling, reducing cargo losses and dust generated during handling, transportation
and storage of dry bulk, etc. For seaports / port administrations the implementation
of environmental protection measures in the form of price incentives for “green” vessels
can be determined as a special form of environmental investment aimed at obtaining
an ecological effect. The main criteria for “green” port dues incentives are GHG labels
for certified vessels — CO2 and/or methane (CH4), use zero carbon fuel; use LNG as
marine fuel, technologies for reduction of underwater noise, specialized types of vessels
(crude oil tankers, product and chemical tankers and LNG carriers) that meet certain
environmental requirement, port time duration.

The practical value of the research lies in the possibility of using results for greening
port pricing in Ukraine to protect the environment and ecosystems of port cities during
the post-war renewal. However, the introduction of port dues incentives in Ukrainian
ports is possible simultaneously with a fundamental change in the methodology for
calculating port dues, taking into account the quality of services and the level of transport
costs of clients in competing ports.
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