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Maritime Traffic Density



UNCTAD (United Nations Conference on Trade and 
Development) calculations. International maritime 
trade and world gross domestic product (GDP) and 
maritime trade-to-GDP ratio, 2006 to 2021.
Figure credits: RMT 2021, UNCTAD, based on 
various sources

Development of International Maritime Trade



Pollution from Maritime Transport
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Share of CO2 emission by ship type (2019)

Global CO2 Emission from Maritime Transport 

 Total amount of GHG
emissions from shipping
have increased from 977
million tonnes in 2012 to
1,076 million tonnes in
2018 (9.6% increase).

 The share of shipping
emissions has increased
from 2.76% in 2012
to 2.89% in 2018.



Shipping Company Climbs to EU top 10 CO2 Emmiters 

10.9 Mt CO2 6.5 Mt CO2 5.0 Mt CO2 3.8 Mt CO2 3.6 Mt CO2



Source: UNCTAD, based on data provided by Marine 
Benchmark.

Carbon dioxide emissions by vessel type, monthly, million 

tons, 2011–2021



Emission of Pollutants from Maritime Transport

Source: EMSA 2018



Emission of Pollutants from Maritime Transport

Source: J.Corbett et all 2007

Particulate Matter pollution overlaid on the world’s 
major shipping routes

Mortality associated with PM emissions from marine 
diesel engines

PM 2,5



https://doi.org/10.3390/jmse8100820

Ozone depleting substances                                Reg.12
Nitrogen oxides (NOx) Reg.13
Sulphur oxides (SOx) and PM Reg.14
Volatile organic compounds (VOC) Reg.15
Shipboard incineration Reg.16
Reception facilities Reg.17
Fuel oil availability and quality Reg.18

IMO Legislation – MARPOL Annex VI

Chapter 3 - Requirements for Control of Emissions



Application Reg.19
Attained EEDI Reg.20
Required EEDI Reg.21
SEEMP Reg.22
DCS (Data Collection System) Reg.22A
Technical coop. and techn. Transfer Reg.23

Source: https://doi.org/10.1080/25725084.2019.1707938

IMO Legislation – MARPOL Annex VI

Chapter 4 - Energy Efficiency Regulations



EU “Fit for 55 Package” in Maritime sector

• The EU Emissions Trading System (ETS): Extended to include
maritime transport. Ships of 5.000 GT and above to be included
in the EU ETS from 2023. Applicable to all intra-EEA voyages
to/from countries outside the EEA.

• The Energy Taxation Directive (ETD): Introduction of a
minimum tax rate on certain fuels / vessels from 2023.

• The FuelEU Maritime Initiative: A maximum limit on the
greenhouse gas intensity of energy used on-board (renewable
and low-carbon fuels) from 2025 and certain obligations to use
on-shore power supply or zero-emission technology (sets
requirements for adeqate LNG bunkering infrastructure by
2025, and for minimum electric shoreside power supply by
2030).

EU Legislation



Source: https://www.dnv.com/expert-story/maritime-impact/the-future-proof-ship.html

Energy use in shipping towards 2050 

Source: Maritime Forecast to 2050, DNV GL 2018

What does future bring

Shipping CO2 emission reduction by measures (2018-2050)



Uptake of Alternative Fuels in the World Fleet (July 2019)

Source: DNV

Comparison of typical NOx, SOx and PM 
emissions when using LNG

Source: Wartsila



Source: Cruise Market Watch

Focus on Sustainable Cruise Tourism



Source: NABU

High pollution level on cruise ships



LIQUIFIED NATURAL GAS (LNG)

 49% of new capacity on order will rely on 
LNG for primary propulsion

EXHAUST GAS CLEANING SYSTEMS (EGCS)

 More than 69% of global capacity utilizes 
EGCS and 96% of non-LNG new builds will 
have EGCS installed

SHORE SIDE ELECTRICITY 

 58% of new capacity is committed to be SSE 
compatible 32% of global fleet capacity 
already capable of SSE, and 25% of existing 
capacity will be retrofitted to use SSE 

ADVANCED WATER TREATMENT SYSTEMS

 99% of new ships on order will have these 
systems in place, bringing global capacity 
served by these systems to 78.5%

Environmentally friendly cruise ships



Norwegian experience

https://maritimecleantech.no

https://www.cruiseindustrynews.com/
Geiranger Fjord



Source: wallpaperflare.com

Geiranger Fjord Kotor Bay

Comparative considerations 



Source: Port of Gothenburg

 Monitoring of air quality available

 Monitoring of marine fuel quality (sulfur content) available

 Shore side electricity available

 Shore side or barge based exhaust gas after-treatment technology available

 Optimization of cruise ship stay in the Kotor Bay

 New taxation in accordance of cruise ship’s green level

 Anchor position change to outside of Kotor Bay, etc.

Possibilities for exhaust emission reduction from Cruise Ships in Kotor Bay area



Main goals & activities of the Center:

 Research and innovation activities;

 Joint projects with strategic partner institutions;

 Cooperation with institutions in the field of blue economy;

 Provision of professional development courses;

 Providing support in the development of business incubators
within the Faculty, etc.

The Center currently has the following laboratories:

 Sea and coastal environment protection from maritime transport;

 Petroleum quality testing lab;

 Off-shore technologies;

 Marine electrical engineering, and

 Shipwrecks underwater archeology.

Center for Research, Innovations and Entrepreneurship at the MFK



Nikolic et al, DOI 10.1007/698_2016_34,

Prediction of pollutant and GHG emission from ships in Kotor Bay



Measurement of PM concentration in Kotor Bay area



Wärtsilä Oil Spill Response Simulator

Simulations of oil spills in Kotor Bay / South Adriatic sea



Research on three types of second-
generation biodiesel made from:

 Olive husk oil;

 Waste sunflower, and

 Waste palm oil from frying.

Biodiesel blends (7%, 20% and 25%) show
better emission performance in regard to
NOx, SO2, CO, and CO2 than pure low sulfur
diesel fuel.

Research on fossil and alternative marine fuels
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Created success in the international projects applications 2018-2021 



PROJECT DESCRIPTION:

• The PORTS 4.0 aims at building up a solid network of public and private stakeholders in the
field of logistics and maritime transport for a sustainable and smart development in the
programme area based on new technologies derived from the Industry 4.0 concept.

• The defined approach will be implemented by achieving three main outputs:

 Building up of the PORTS cluster;

 Memorandum of Understanding promoting sustainable cross-border connections;

 Business Agreement aimed at starting new business relations among logistics, freight

and passengers transport operators in the Programme Area.

FOUNDED BY: COORDINATING INSTITUTION: BUDGET: PERIOD:

EC within Interreg IPA 
CBC Italy Albania 

Montenegro program

Instituto Technico Superior per la 
Logistica, Taranto, Italy

94.00,00 € 2020 - 2021

Partnership for the promotion of a maritime cross-border strategy - PORTS 4.0 



PROJECT DESCRIPTION:

• The main goal of the BLUEWBC project is to improve Innovation & Entrepreneurship in Blue
economy sector through higher education in Montenegro and Albania.

• BLUEWBC's main objectives will be achieved through next activities:

 To develop courses for students and professionals to address the long-term market
needs in specific Blue economy fields with I&E activities in Montenegro and Albania.

 To improve HEIs facilities and establish University centers for I&E in partner countries to
support the development of strong links between specific Blue economy fields,
education and I&E.

 To enhance networking among HEIs and innovation institutions.

FOUNDED BY: COORDINATING INSTITUTION: BUDGET: PERIOD:

EC within Easmus+ CBHE 
program

NTNU, Norway 985.755,00 € 2020 - 2023

Sustainable development of BLUE economies through higher education and innovation in 
WBC - BLUEWBC 



PROJECT DESCRIPTION:

• Main objective is to develop regional joint interdisciplinary master program in maritime
environmental protection and management.

• The project focuses on issues regarding the protection of marine and coastal zone
environments from global climate change and local/regional pollution issues in both
Montenegro and Albania.

• Focus groups are BSc students, professionals from Governmental and Blue economy sector
enterprises field of MEP&M.

FOUNDED BY: COORDINATING INSTITUTION: BUDGET: PERIOD:

EC within Easmus+ CBHE 
program

UoM, Maritime Faculty Kotor 845.188,00 € 2021 - 2024

Development of Regional Joint Master Program in Maritime Environmental Protection and 
Management - MEP&M 



MEP&M Questionnaire for Stakeholders



PROJECT DESCRIPTION:

• The IESP project aims to enhance international competitiveness of Montenegrin HEIs, by
providing the best model for strengthening capacities for various aspects of
internationalization.

• One of specific objectives is accreditation of summer school at Maritime Faculty Kotor:
"Sustainable development of the yachting and cruising industries“

FOUNDED BY: COORDINATING INSTITUTION: BUDGET: PERIOD:

EC within Easmus+ CBHE 
program

University of Montenegro 683.014,00 € 2019 - 2022

Fostering Internationalization at Montenegrin HEIs through Efficient Strategic Planning - IESP 



PROJECT DESCRIPTION:

• The main goal of the project is to contribute to the strengthening and diversification of the
tourist offer based on the underwater-cultural heritage of the Eastern Adriatic region through
cross-border management, protection, promotion and sustainable valorization of
underwater shipwrecks.

• Innovative approach reflected in the digitization of underwater cultural heritage. 3D
photogrammetric mapping of underwater shipwrecks is a method for their preservation,
monitoring and accessibility to the general public through Virtual (Virtual) and Augmented
(Augmented) reality, Internet platforms and virtual educational approach.

FOUNDED BY: COORDINATING INSTITUTION: BUDGET: PERIOD:

EC within Interreg IPA 
CBC Croatia, BiH and

Montenegro
UoM, Maritime Faculty Kotor 1.016.778 € 2020 - 2022

Protecting underwater heritage through its digitalization and valorization as a novel touristic 
offer – WRECKS4ALL

Photo by Darko Kovačević



PROJECT DESCRIPTION:

• The main objective of the project is to define a so-called customs "footprint", consisting in a
digital form that include all info and parameter of goods.

• On this purpose, the project will be based on three pillars:

 Building up of an international network of public institutions in the customs sector
within three programme countries;

 Design, development and pilot of the IT platform supporting customs controls activities;

 Capacity building for customs servants, focusing on the use and functionalities of the
ISACC platform, and for private stakeholders, focusing on eCustoms procedures.

FOUNDED BY: COORDINATING INSTITUTION: BUDGET: PERIOD:

EC within Interreg IPA 
CBC Italy Albania 

Montenegro program

Instituto Technico Superior per la 
Logistica, Taranto, Italy

996.997,04 € 2020 - 2022

Innovative Systems to enhance Antifraud Customs Controls - ISACC



PROJECT DESCRIPTION:

• The aim of the project is to harmonize communication and coordination of safe
regional maritime traffic and to apply modern technological achievements in
navigation control.

• In addition to UoM, the partner institution from Montenegro is Directorate of
Maritime Safety and Port Management.

FOUNDED BY: COORDINATING INSTITUTION: BUDGET: PERIOD:

EC within  Interreg V-B 
Adrion program 

Ministry of the Sea, Transport and 
Infrastructure from Croatia

3.000.000 € 2020 - 2022

Adriatic-Ionian Joint Approach to Development and Harmonization of Procedures and Regulations in the 
Field of Navigation Safety - EUREKA



PROJECT DESCRIPTION:

• The goal is to enhance the cross-border cooperation, strengthen and diversify tourist 
offer and enable better management and sustainable use of the cultural and natural 
heritage of the Adriatic region. 

• Specifically, the activities are based on innovative mobile nautical applications, 
improvement and promotion of tourism infrastructure, and raise the capacity of 
stakeholders in cross-border cooperation.

FOUNDED BY: COORDINATING INSTITUTION: BUDGET: PERIOD:

EC within Interreg IPA 
CBC (HR-BiH-CG) 

program
University of Zagreb 628.712€ 2021 - 2023

Strengthening, innovation and promotion of nautical tourism and cultural heritage through cross-border 
cooperation - NAUTICA CBC



PROJECT DESCRIPTION:

The goal is to develop an optimal technological process for the production of new 
materials with improved properties, biocompatibility and corrosion resistance for 
application in nautical device components.

FOUNDED BY: COORDINATING INSTITUTION: BUDGET: PERIOD:

EC within EUREKA
program

UoM, Maritime Faculty Kotor 770.000€ 2018 - 2021

Production and characterization of materials with a memorized shape for use in dentistry and nautical -
PROCHA-SMA



Looking forward to our cooperation …



THANK YOU FOR YOUR ATTENTION!

Prof. Danilo Nikolić, PhD

danilo.nikolic@ucg.ac.me

University of Montenegro

Faculty of Maritime Studies Kotor

www.ucg.ac.me/pfkotor


