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These proceedings compile a wide selection of presentations, posters, and discussions from the 3rd Research 
and Development Forum and Exhibition on Biofouling Prevention and Management for Maritime Industries, 
held from 4 to 8 November 2024 in Busan, Republic of Korea. This Forum was organized by the GEF-UNDP-
IMO GloFouling Partnerships project, a global initiative led by the International Maritime Organization (IMO) 
to support countries in addressing the tranǎŦŜǊ ƻŦ ƛƴǾŀǎƛǾŜ ŀǉǳŀǘƛŎ ǎǇŜŎƛŜǎ Ǿƛŀ ǎƘƛǇǎΩ ōƛƻŦƻǳƭƛƴƎΣ ǿƘƛƭŜ ŀƭǎƻ 
minimizing related greenhouse gas emissions.  
 
This milestone event gathered more than 250 participants from various sectors, including government 
officials, researchers, scientific experts, technology developers, service providers, industry representatives, 
NGOs, as well as regional and other organizations. Over five days, the Forum offered a rich and diverse 
programme of twelve thematic sessions, two parallel tracks, and an extensive poster and exhibition segment, 
complemented by live demonstrations and a dedicated day of technical site visits. 
  
Our sincere thanks go to the Government of the Republic of Korea for hosting this Forum and for their 
continued leadership in marine environmental protection. We are especially grateful to the Ministry of 
Oceans and Fisheries and the Korea Research Institute of Ships and Ocean Engineering (KRISO) for their 
instrumental role in planning and delivering the event, as well as to the Korea Register (KR) for their strong 
support.  
 
We extend our appreciation to all speakers, moderators, panellists, poster presenters and exhibitors for their 
invaluable contributions. Special thanks to Dr. Evangelina Schwindt for her compelling keynote address and 
to Mr. Jon Stewart, who masterfully moderated the Forum and guided its discussions.  
 
We warmly thank the organizers of the site visits and demonstration activities, including the Korea Institute 
of Ocean Science and Technology (KIOST), the Korea Marine Equipment Research Institute (KOMERI), 
Samsung Heavy Industries, and all participating institutions and companies, for opening their doors and 
sharing their expertise so generously with delegates. Special thanks are extended to TAS Global and SLM 
DƭƻōŀƭΣ ǘǿƻ ƳŜƳōŜǊǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ Dƭƻōŀƭ LƴŘǳǎǘǊȅ !ƭƭƛŀƴŎŜ ŦƻǊ aŀǊƛƴŜ .ƛƻǎŀŦŜǘȅΣ ŀǎ ǿŜƭƭ ŀǎ ǘƻ Orient 
Shipyard, for organizing dedicated demonstration activities tailored to the beneficiary countries of the 
GloFouling Partnerships and TEST Biofouling projects, offering participants a first-hand look at practical 
solutions and technologies in action.  
 
The exhibition greatly enriched the Forum by showcasing state-of-the-art innovations, including underwater 
cleaning robots, real-time monitoring tools, antifouling coatings, and sensor-based technologies, all 
contributing to the global effort to tackle marine biofouling sustainably. The exhibition featured over a dozen 
organizations from both the public and private sectors, including CleanSubSea, Hempel AS, Nippon Paint 
Marine, KRISO, KIOST, SLM Global, TAS Global, Fleet Robotics, I-Tech AB (developers of Selektope), 
AkzoNobel, and KCC Marine Coatings, among others. We extend our sincere appreciation to all exhibitors for 
their active engagement and high-quality contributions.  
 
Finally, we would like to recognize the GloFouling Partnerships and TEST Biofouling project teams, whose 
tireless efforts and dedication were central to the successful coordination, logistics, and content curation of 
the Forum. Their behind-the-scenes work ensured a smooth, high-quality experience for all participants. 
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Biofouling remains one of the most persistent and overlooked vectors for the introduction of invasive aquatic 
species, posing significant threats to marine biodiversity and coastal livelihoods. At the same time, it directly 
affects ship fuel efficiency and contributes to greenhouse gas emissions, placing it at the intersection of 
biodiversity conservation, climate action, and sustainable maritime transport.  
 
The 3rd GEF-UNDP-IMO GloFouling R&D Forum and Exhibition on Biofouling Prevention and Management for 
Maritime Industries, held in Busan, Republic of Korea, convened a wide range of stakeholders from across the 
biofouling community including governments, researchers, industry, regional bodies, and other key 
stakeholders to examine the environmental, economic, regulatory and technological dimensions of biofouling 
prevention and management.   
 
The premiere of the short documentary Silent Invaders, commissioned by the Global Industry Alliance (GIA) 
for Marine Biosafety, offered a compelling visual narrative on the impact of invasive aquatic species, available 
solutions, gaps and the need for urgent action, helping to further engage with the audience. Over five days, 
participants engaged in thematic sessions, technical discussions, live demonstrations, and site visits that 
spotlighted both persistent challenges and cutting-edge solutions.  
 
This 3rd R&D Forum was intentionally designed to bridge research and real-world application. It placed a 
strong focus on showcasing practical technologies, industry-led innovations, and operational solutions to 
biofouling challenges. From live technology demonstrations to interactive discussions with solution providers, 
the Forum provided participants not only with knowledge, but with tangible tools, methods and approaches 
that can be adopted, replicated, adapted, or scaled. This hands-on, problem-solving spirit is at the heart of 
ǘƘŜ DƭƻCƻǳƭƛƴƎ tŀǊǘƴŜǊǎƘƛǇǎΩ Ƴƛǎǎƛƻƴ ŀƴŘ ƛǘ ǿƛƭƭ ŎƻƴǘƛƴǳŜ ǘƻ ŘǊƛǾŜ ǇǊƻƎǊŜǎǎ ŀǎ ǘƘŜ Ǝƭƻōŀƭ ŎƻƳƳǳƴƛǘȅ ŀŘǾŀƴŎŜǎ 
toward more robust and enforceable frameworks for biofouling management.  
 
This Forum came at a pivotal moment for global marine biosafety governance. With updated IMO Biofouling 
Guidelines and international guidance on in-water cleaning now in place, the momentum is strong.  In April 
2025, the Marine Environment Protection Committee (MEPC) of IMO agreed to initiate the development of 
a new mandatory international instrument on biofouling management. This decision marks a significant shift 
from voluntary guidelines toward a regulatory regime, with far-reaching implications for Member States, 
industry, and other stakeholders. In this context, gatherings such as the GloFouling R&D Forum and Exhibition 
are more important than ever. They serve as inclusive, knowledge-driven platforms to align perspectives, 
identify implementation challenges, and support informed policy development. The work ahead, toward a 
binding global instrument, requires exactly the kind of dialogue, transparency, and innovation that this Forum 
fostered.  
 
We hope these proceedings will serve not only as a reference but also as a source of inspiration for the global 
maritime community. Going forward, the collective work all the stakeholders having an interest in this issue 
are performing ǿƛƭƭ ōŜ ƛƴǎǘǊǳƳŜƴǘŀƭ ƛƴ ŜƴǎǳǊƛƴƎ ǘƘŀǘ ŀǉǳŀǘƛŎ ƛƴǾŀǎƛǾŜ ǎǇŜŎƛŜǎ ƛƴǘǊƻŘǳŎŜŘ Ǿƛŀ ǎƘƛǇǎΩ ōƛƻŦƻǳƭƛƴƎ 
are minimized and oceans are managed in a sustainable way.  

 

GYORGYI GURBAN 

Head of Projects 

Sub-Division for Maritime Development, 
Technical Cooperation and Implementation Division, IMO  
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Good morning, ladies and gentlemen! 
 
I am Kang Do-Hyung, Minister of Oceans and Fisheries. 
The Ministry is pleased to host the 3rd GloFouling R&D Forum and Exhibition on Biofouling Prevention and 
Management for Maritime Industries in Korea, and I would like to extend my sincerest welcome to all of you.  
 
First and foremost, I would like to thank the International Maritime Organization for hosting this forum in Korea 
and the KRISO for their efforts in preparing this Forum with the Ministry of Oceans and Fisheries. 
I would also like to extend my sincere gratitude to all the officials and experts from 56 countries around the 
world, including Dr. Evangelina Schwindt, who has traveled all the way from Argentina to deliver the keynote 
speech.  
 
Honorable distinguished guests,  
We know very well about the bountiful nature of the ocean. 
We also understand that the oceans stabilize the climate and sustain biodiversity. Today, however, as production 
and consumption accelerate, international trade volumes and ship movements increase, the marine 
environment and ecosystems are under growing threat.  
 
According to the United Nations World Ocean Assessment, population growth, economic activity, technological 
advances, and climate change are all impacting the marine environment, and the report warns that the overall 
situation shows no signs of improvement.  
 
Globally, human activities have introduced nearly 2,000 non-indigenous marine species into new habitats. These 
invasive species invade existing ecosystems, reducing biodiversity and disrupting ecological balance.  
While ballast water, a major vector of invasion, is managed internationally following the 2017 Ballast Water 
Management Convention, no international agreement exists to control and manage biofouling. 
 
In addition to damaging the marine environment, biofouling also slows down ships, causing economic loss. They 
also have a negative impact on global warming by increasing carbon emissions.  
 
Distinguished guests,  
These marine environment and global warming issues transcend borders and therefore require international 
cooperation.  
The UN Law of the Sea emphasizes international efforts and regional cooperation to protect the marine 
environment. The UN Convention on Biological Diversity also calls for the prevention and control of introducing 
non-native species into marine ecosystems.  
International efforts are already underway to reduce the damage caused by biofouling. The GloFouling 

WELCOME ADDRESS FROM THE REPUBLIC OF KOREA |WELCOME ADDRESS 
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Partnerships Project, which organized today's Forum, was formed in collaboration with the Global Environment 
Facility, the United Nations Development Programme, and IMO, and it is leading international discussion on the 
subject matter.  
 
Since its inception in 2018, the Project has been working tirelessly to promote policy and institutional 
arrangements and enhance national capacities on the issue of biofouling. On behalf of the Republic of Korea, I 
would like to express my deepest gratitude for your efforts. I look forward to this third Forum to reflect on the 
achievements so far and to continue fruitful discussions and collaboration.  
 
The Republic of Korea is committed to joining international efforts to address the issue of biofouling. Organizing 
this Forum today is part of such a commitment.  
The Korean government is participating in developing the Guidance on matters relating to in-water cleaning with 
IMO.  
 
We are also investing $21 million in government R&D projects from 2021 to 2025 to develop safe and eco-friendly 
biofouling treatment technologies and to conduct research to assess risks in the marine environment. 
Based on the achievements of this R&D, we are also sharing eco-friendly biofouling treatment technologies to 
bridge the gap between countries.  
 
Distinguished guests,  
Despite the significant risks posed to biodiversity, biofouling matters have not been sufficiently managed and 
regulated. It is time to recognize the damage they cause and adopt more active management and regulation.  
 
Ultimately, we need an international convention on biofouling, like the Ballast Water Management Convention, 
to properly deal with the problem. This goal calls for the attention and wisdom of all of us. 
I look forward to hearing from the international organizations, policymakers, and experts here today. As the 
Minister of Oceans and Fisheries of the Republic of Korea and a marine biology researcher, I will make every 
effort to assist.  
 
Once again, I want to express my deepest gratitude to all the distinguished guests, and I hope that you will have 
a meaningful and enjoyable time here at the Forum. Please take some time to enjoy the beauty of late fall in 
Korea as well. 
 
Thank you! 

HIS EXCELLENCY DR. DO-HYUNG KANG 

Minister 

Ministry of Oceans and Fisheries (MOF) 
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Distinguished Guests,  

Ladies and Gentlemen,  

 

Good morning! 

 

I am Hong Keyyong, President of the Korea Research Institute of Ships & Ocean Engineering (KRISO), one of 
the co-hosts of this Forum. 

 

I would like to congratulate you on the opening of the "3rd GloFouling R&D International Forum and 
Exhibition" and warmly welcome everyone in attendance. 

 

First, I would like to express my gratitude to the Director General of Oceans and Fisheries, Dr. Choi Seong-
Yong, Chairman of the Korean Register, Mr. Lee Hyung-Cheol, and the Secretary-General of the International 
Maritime Organization (IMO), Mr. Arsenio Antonio Dominguez Velasco, who will be delivering congratulatory 
remarks via video. 

I also wish to thank Mr. Jon Stewart, who will be moderating this Forum, and Ms. Lilia Khodjet El Khil, Project 
Technical Manager of the GloFouling Partnerships, along with all the Secretariat staff, GEF, UNDP, and other 
stakeholders who have worked to make this event possible. 

Furthermore, I extend a warm welcome to Dr. Evangelina Schwindt, who will deliver the keynote address, as 
well as all the session presenters, discussants, and biofouling experts from around the world. 

 

I think this GloFouling R&D Forum, co-hosted by KRISO, the Korean Ministry of Oceans and Fisheries, and the 
LahΩǎ DƭƻCƻǳƭƛƴƎ tŀǊǘƴŜǊǎƘƛǇǎ {ŜŎǊŜǘŀǊƛŀǘΣ ƛǎ ŀ ƘƛƎƘƭȅ ƳŜŀƴƛƴƎŦǳƭ ƻŎŎŀǎƛƻƴΦ  

 

It serves as a platform for sharing the latest technologies and policy measures for the prevention and 
management of biofouling, which threatens the sustainability of the marine environment and maritime 
industry, and for discussing international cooperation on this critical issue. 

 

Distinguished experts, 

 

The ocean is both the present and the future of humanity. Throughout history, humanity has developed rich 
civilizations and prosperous lives through the ocean. It is the source of life and provides a wide range of 
ecosystem services.  

 

                                    WELCOME ADDRESS FROM THE REPUBLIC OF KOREA | WELCOME REMARKS          
 

Contents 
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However, the sustainability of the ocean is being threatened by various human activities. We face numerous 
challenges such as the marine climate crisis, biodiversity disruption, environmental pollution, and the 
destruction of coastal habitats. 

 

Therefore, it is imperative that we harness our collective wisdom, knowledge, and cooperation to maintain 
the health of our oceans and promote the continuous growth of the blue economy. 

 

The issue of biofouling, which we will address at this Forum, is a serious concern.  

 

According to some studies, 69% of marine ecosystems are being disturbed by invasive alien species (IAS). As 
you are aware, in the marine environment, biofouling, in which organisms attach themselves to the hulls of 
ships and are transported to new locations, is one of the primary pathways for the introduction of IAS, 
alongside ballast water. 

 

Over the past 20 years, the international community has made significant efforts, centered around the IMO, 
to manage invasive alien aquatic species (IAS) transported via ballast water, through extensive collaboration 
among countries and experts. 

 

In particular, over the past decade, the GEF-UNDP-IMO Global Ballast Water Partnership Project was 
implemented, and in 2017, the International Convention for the Control and Management of Ships' Ballast 
Water and Sediments (BWM Convention) was adopted. 

 

However, despite these new measures for ballast water management, the issue of ecosystem disruption 
caused by biofouling, which involves organisms attaching to ship hulls and moving to new regions, remains an 
unresolved challenge. 

 

Biofouling not only disrupts marine ecosystems but also slows down ship operations, leading to increased 
carbon emissions.  

 

Some statistics indicate that by removing biofouling and smoothing the surface of the hull, fuel consumption 
can be reduced by 2% to 12%, resulting in significant economic benefits and reduced carbon emissions. 

 

In response, the international community, led by the IMO, is working diligently to strengthen biofouling 
management. 

 

I am aware that many of the experts here today are actively involved in related activities, and I deeply 
appreciate your hard work and dedication. 

 

Especially in recent years, as the existing guidelines for biofouling management are being revised, we 
anticipate that, as planned, by 2025, the development of detailed guidelines for in-water cleaning of 
biofouling will be completed.  

 

This will strengthen international regulations on biofouling, significantly reducing the threat of invasive 
species in our oceans. 

 

In preparation for the IMO regulations, many countries and regions are already tightening their regulations 
on biofouling. 

In Korea, we have also established a management system aimed at protecting the ecosystems of our ports 
from invasive species introduced through biofouling on ships arriving from international ports. 
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KRISO, as the only government-ŦǳƴŘŜŘ ǊŜǎŜŀǊŎƘ ƛƴǎǘƛǘǳǘŜ ƛƴ YƻǊŜŀΩǎ ǎƘƛǇ ŀƴŘ ƻŎŜŀƴ ŜƴƎƛƴŜŜǊƛƴƎ ǎŜŎǘƻǊΣ ƛǎ 
conducting various R&D projects to remove and treat biofouling on ship hulls with the support of the Ministry 
of Oceans and Fisheries and in collaboration with the industry. 

 

In particular, we are developing underwater cleaning robots to remove marine organisms attached to niche 
areas of the hull surface, where biofouling cleaning is challenging.  

 

We are also conducting academic research on optimal hull inspection cycles for biofouling management based 
on field trials. 

 

Distinguished experts, 

 

Through this Forum, we will have the opportunity to discuss the challenges posed by biofouling to the marine 
environment and explore various policy and technological solutions from a multidisciplinary perspective. 

 

In addition to the traditional presentation sessions, this Forum will also feature open dialogue panel 
discussions, providing a special opportunity for all participants to learn from each other, engage in meaningful 
discussions, and build constructive partnerships for future collaboration. 

 

I hope that all of you will gain valuable insights and information from this Forum. 

 

Lastly, I would like to express my sincere gratitude once again to the IMO GloFouling Partnerships, government 
delegations, and all participants who have contributed to the success of this event. 

 
 
Thank you! 

KEYYONG HONG  

President 

Korea Research Institute of Ships & Ocean Engineering (KRISO) 
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Distinguished Guests,  

Ladies and Gentlemen,  

Good morning, and welcome to the opening ceremony of the GloFouling R&D Forum.  

 

I am Hyung Chul LEE, Chairman and CEO of Korean Register (KR) ς one and only ship classification society 
headquartered in Korea.  

 

First of all, I would like to express my heartfelt gratitude to Mr. Arsenio Antonio Dominguez Velasco, Secretary-
General of the IMO; Dr. Do-Hyung Kang, the Minister of Oceans and Fisheries; Dr. Keyyong Hong, President of 
KRISO; and the dedicated teams from the IMO, GEF, and UNDP. Your efforts have been instrumental in 
organizing this vital forum, and bringing together stakeholders from around the world in pursuit of a shared 
goal. 

 

Ladies and gentlemen, 

 

It is both an honor and a pleasure to welcome you to Busan, a city renowned for its breathtaking coastline 
ŀƴŘ ǊƛŎƘ ƳŀǊƛǘƛƳŜ ƘŜǊƛǘŀƎŜΦ IƻǎǘƛƴƎ ǘƘƛǎ ǎƛƎƴƛŦƛŎŀƴǘ ƎŀǘƘŜǊƛƴƎ ƘŜǊŜ ƛƴ .ǳǎŀƴΣ ǘƘŜ ƘŜŀǊǘ ƻŦ YƻǊŜŀΩǎ ƳŀǊƛǘƛƳŜ 
sector, is particularly fitting as we gather to address a critical issue that impacts us all - marine biofouling. 

 

Today and in the following days, the participants will address the urgent challenges posed by the marine 
biofouling. As you are well aware, biofouling acts as a transmitter of invasive aquatic species, which poses a 
threat not only to marine biodiversity aƴŘ ŜŎƻǎȅǎǘŜƳΣ ōǳǘ ŀƭǎƻ Ƙŀǎ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘ ƻƴ ŀ ǎƘƛǇΩǎ ƘȅŘǊƻŘȅƴŀƳƛŎ 
performance. Consequently, by addressing biofouling, we can minimize the spread of invasive aquatic species, 
ŀƴŘ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ƛƳǇǊƻǾŜ ŀ ǎƘƛǇΩǎ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ǊŜŘǳŎŜ ŜƳƛǎǎƛƻƴǎ ǿƘƛŎƘ is in line with the 2023 
IMO Strategy on the reduction of GHG Emissions from Ships. 

 

CǊƻƳ ŀ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǎƻŎƛŜǘȅΩ ǇŜǊǎǇŜŎǘƛǾŜΣ ǘƘƛǎ ƛǎǎǳŜ ƛǎ ǇŀǊǘƛŎǳƭŀǊƭȅ ǇǊŜǎǎƛƴƎ ŀǎ ǿŜ ŀƛƳ ǘƻ Ǝƻ ōŜȅƻƴŘ ƻǳǊ ǊŜƳƛǘ 
as class to verify compliance to rules and regulation and promote sustainable practices within the maritime 
sector. KR for one is committed to developing robust standards, providing technical guidance, and supporting 
our stakeholders in implementing solutions that mitigate the effects of biofouling on marine ecosystems. 

 

Ladies and gentlemen, 

This Forum presents a unique opportunity for us to adopt a comprehensive, united approach by bringing 
together global experts, regulatory bodies, and diverse industries. Here, we can share the outcome of the 
latest research, discuss technical advancements, and collaborate on the effective management strategies to 
collectively address this pressing issue. 

 

Moreover, achieving our goals requires the harmonization of standards and best practices. In this context, the 
IMO Guidelines on biofouling management provide a valuable framework, but translating these guidelines 

          WELCOME ADDRESS FROM THE REPUBLIC OF KOREA | CONGRATULATORY REMARKS 
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into effective action necessitate ongoing dialogue and collaboration between the relevant stakeholders.  

 

This involves not only the partnership between the regulators and the industry, but also cooperation among 
the member states which have unique maritime ecosystems and challenges of their own. In this respect, I am 
confident that this Forum will serve as a vital platform for fostering such dialogue, allowing us to work toward 
developing global standards that are technically sound, practical, and economically viable. 

 

For this, I encourage each of you to engage actively in the discussions throughout this Forum to share your 
insights, raise questions, and explore innovative solutions. Together, we have an opportunity to pave the way 
for a sustainable maritime future, where environmental stewardship is integrated into every aspect of our 
business operations. Let us seize this occasion to build a cleaner, safer, and more resilient marine environment 
for future generations! 

 

In closing, I would like to wish you all very fruitful discussions and hope that you will find time between 
meetings to enjoy the beautiful scenery and the warm hospitality that the City of Busan has to offer.  

 
 
Thank you!  
 
HYUNGCHUL LEE  
Chairman and CEO 
Korea Register (KR) 
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Ladies and gentlemen, 
 
It is a great pleasure to welcome you to the 3rd GloFouling Partnerships Project Research and Development 
Forum. I wish to extend my appreciation to the Government of the Republic of Korea and the Ministry of 
Oceans and Fisheries for hosting this pivotal event and for their continuous commitment to fostering a 
sustainable maritime future. In particular, I would like to thank the Korea Research Institute of Ships and 
Ocean Engineering for their support in the planning and delivery of this event. 
 
This 3rd edition of this Global Forum brings together experts and policymakers to highlight the challenges and 
solutions to the environmental and economic problems posed by biofouling, namely the potential 
introduction of invasive aquatic species via biofouling on shipsΩ hull and increase of Greenhouse Gas emissions 
due to the resulting increased drag. These issues are a concern not only for the maritime industry but for our 
entire planet.   
 
The GloFouling Partnerships project, led by the IMO, demonstrates our collective efforts to mitigate 
biofoulingΩs impact while promoting sustainable solutions. With the strong involvement from national 
governments and the private sector, through the Global Industry Alliance (GIA) , the project has made great 
strides in raising awareness, building capacity, and sharing best practices. I thank and congratulate all partner 
countries, the GIA and strategic partners for their continued dedication.  
 
This week offers a valuable platform to assess the progress, explore new opportunities for partnership, and 
chart the way forward. Through partnership, we can scale up our efforts to implement IMO's Biofouling 
Guidelines, ensuring a global consistent approach to biofouling management.  
 
And this will also support the Sustainable Development Goals, particularly SDG 14 on the ocean conservation, 
SDG 13 on climate action and SDG 15 on addressing biodiversity loss. 
 
A key initiative of the GloFouling Partnerships Project supports SDG 5 on gender equality by targeting women 
working in the biofouling arena, particularly in government. I am pleased to see a panel on gender 
representation in marine biosafety and diversity throughout this weekΩs sessions showing our commitment 
to supporting women in maritime. 
 
Over the next days, I invite all of you to engage in open and constructive discussions, share your experiences, 
and explore new pathways to address the complex challenges of biofouling management. Next yearΩs World 
Maritime theme is  
 
Our Ocean 
 
Our Obligation 
 
Our Opportunity  
 

          WELCOME ADDRESS FROM THE INTERNATIONAL MARITIME ORGANIZATION (IMO) 
 

          WELCOME ADDRESS FROM THE INTERNATIONAL MARITIME ORGANIZATION (IMO)  

 
ARSENIO DOMINGUEZ  
Secretary General 

IMO 

 
 



         
         15  
 

making your work this week particularly relevant by ensuring that our ocean remains healthy, productive, and 
resilient for generations to come. 
 
Thank you, and I wish you a successful and productive Forum. 
 
ARSENIO DOMINGUEZ 
Secretary General 
International Maritime Organization (IMO) 
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Mr. Stewart has been involved in the maritime industry for nearly 30 years. He has helped develop and co-
founded 2 companies providing services and ship equipment for prevention of oil pollution, wastewater and 
ballast water. Since founding International Maritime Technology Consultants, Inc. (IMTCI) in 2005, Mr. 
{ǘŜǿŀǊǘΣ ƛƴ Ƙƛǎ ŎƻƴǎǳƭǘƛƴƎ ǊƻƭŜ Ƙŀǎ ǇǊƻǾƛŘŜŘ ƎǳƛŘŀƴŎŜ ǘƻ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƻŦ ǎƘƛǇΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ systems with 
a focus on systems optimization and type approvals as well as regulatory guidance to shipowners and their 
associations. 
 
Since 2006, Mr. Stewart has acted as technical advisor to various delegations of IMO sub-committees including 
MEPC, PPR and III. Mr. Stewart has been in the forefront assisting Administrations with implementation of 
environmental regulations for biosecurity, ranging from development of pilot programs, analysis of challenges 
for inspections and proposals for alternative compliance options. He has attended various MOU technical 
committee meetings making presentations on these subjects. 
 
Mr. Stewart is currently involved in projects ranging from new technology development for biofouling control 
on ships and offshore installations, system development approvals, emissions monitoring and testing for 
regulatory compliance to digitalization and ǇǊƻƎǊŀƳǎ ŦƻǊ ƭƻƴƎ ǘŜǊƳ άōŜȅƻƴŘ ŎƻƳǇƭƛŀƴŎŜέ ǎǘǊŀǘŜƎƛŜǎΦ 
 
In addition, Mr. Stewart has acted as Chairman and/or moderator for approximately 30 international 
conferences covering the full spectrum of maritime environmental issues for numerous conference organizers. 

 

 

Good morning to all and welcome to the 3rd GloFouling Partnerships R&D Forum and Exhibition on Biofouling 
Prevention and Management for Maritime Industries! 

 

My name is Jon Stewart and it will be my pleasure to act as the moderator for this event on behalf of the 
GloFouling Partnerships. My consultancy has been engaged in maritime environmental work since 2005 with 
a strong focus on the Invasive Aquatic Species area.  

But this topic goes well beyond that, all the way back to the Convention on Biological Diversity of 1992. The 
specific issue of biofouling of ships was first addressed with the 2011 Guidelines to minimize further transfer 
of Invasive Aquatic Species adopted at the 62nd Session of the IMO Marine Environment Protection 
Committee and subsequently revised in 2023 at the 80th session.  

All of these efforts with 1 primary goalΧΦto minimize the transfer of IAS, which is widely acknowledged as one 
of the greatest threats to the global marine environment. 

So here we are to spend 5 days together.  I want to thank our hosts from Korea, The Ministry of Oceans and 
Fisheries, Korea Research Institute of Ships and Ocean Engineering (KRISO), Korea Register (KR) and of course 
the team from the GloFouling Partnerships for bringing us all together here in Busan. 

We have 5 days of education and information on the latest work in the areas of science, technology, and 
regulation, as well as on site experiences planned. The best and brightest in their respective fields have been 
assembled to inform us.  

     WELCOME REMARKS 
 

     WELCOME REMARKS 
 

 
JON STEWART  
Moderator 

GloFouling R&D Forum 
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But beyond that, this Forum is an opportunity for you all, delegates, presenters and organizers to break 
boundaries and develop new relationships and collaborations.  

The IAS issue is a complex one and requires many stakeholders working in unison with creativity, innovation, 
clear and transparent communications and collaboration across sectors. 

Please use these 5 days to break your own boundaries. This Forum is yours. Use it to the greatest advantage. 
!ǎƪ ǉǳŜǎǘƛƻƴǎΣ ŜȄǇǊŜǎǎ ȅƻǳǊ ƛŘŜŀǎΣ ŎƘŀƭƭŜƴƎŜ ŜŀŎƘ ƻǘƘŜǊΧǇŀǊǘƛŎƛǇŀǘŜΦ CǊƻƳ ǘƘŜǊŜΣ ƛǘ ǿƛƭƭ ōŜ Ƴȅ Ǝƻŀƭ ǘƻ ŦƻǎǘŜǊ 
that spirit of collaboration during these 5 days so that we may all contribute to achieving this crucial 
environmental goal of minimizing the introduction and spread of IAS. 

Before I open the Forum and introduce our initial session, please indulge me while I tend to some 
ƘƻǳǎŜƪŜŜǇƛƴƎ ƛǎǎǳŜǎ ŀƴŘ ŀƴƴƻǳƴŎŜƳŜƴǘǎΧ 

 

I would now like to officially open our proceedings by thanking the Republic of Korea for their warm welcome 
and congratulatory remarks and of course Arsenio Dominguez Secretary General of IMO for his welcome 
address.  

 

I now have the pleasure of introducing our keynote speaker for the Forum,  

 

Dr. Evangelina Schwindt, Research Director, Institute of Marine Biology (IBIOMAR-CONICET), Argentina; and 
Coordinating Lead Author, Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services 
(IPBES) Invasive Alien Species Assessment Report. 

 

Thank you so much to all of our distinguished opening speakers who have really set the tone for our event in 
the most elegant manner. 

 

Prior to commencing our first session, I would like to turn the floor over to Lilia Khodjet El Khil who will 
introduce one of the highlights of the FƻǊǳƳΣ ǘƘŜ ŦƛƭƳ ǇǊŜƳƛŜǊŜ ƻŦ ά{ƛƭŜƴǘ LƴǾŀŘŜǊǎΥ ¢ƘŜ ¦ƴǎŜŜƴ LƳǇŀŎǘ ƻŦ 
LƴǾŀǎƛǾŜ !ǉǳŀǘƛŎ {ǇŜŎƛŜǎέΦ 
 
JON STEWART  
GloFouling R&D Forum Moderator  
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Dr. Evangelina Schwindt is the Director of the Coastal Environments Ecology Group (GEAC) and a 
Principal Investigator at IBIOMAR-CONICET, Argentina, based in Patagonia. With over 30 years of 
experience studying marine invasions, she has published more than 120 articles, book chapters, and 
reports. Her research focuses on the patterns, processes, and consequences of marine invasions in 
natural coastal areas, ports and marine protected areas. Given the importance of managing 
biological invasions, she also studies various prevention and monitoring methods. Dr. Schwindt 
collaborates with national and international governments to support decision-making processes.  
 

  
 

  
 

  
 

                        KEYNOTE SPEAKER 
 

                        KEYNOTE SPEAKER  

 
DR. EVANGELINA SCHWINDT  
Research Director |  Coordinating Lead Author 

Institute of Marine Biology (IBIOMAR ς CONICET), Argentina | 

Intergovernmental Science-Policy Platform on Biodiversity and 

Ecosystem Services (IPBES) Invasive Alien Species Assessment Report, 

Argentina 
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Monday 04 November 2024  

  
08:00  ƍ 09:00  

 
REGISTRATION ƍ Grand  Ballroom  lobby  

 

09:00  ƍ 10:00  OPENING SESSION 

Welcome  address from  the Republic of  Korea, His Excellency Dr. Do -Hyung Kang, Minister  of  

Ministry of Oceans and Fisheries (MOF)  
Welcome  Remarks: Keyyong  Hong , President,  Korea Research Institute  of Ships and Ocean 
Engineering  (KRISO) 
Congratulatory  Remarks: Hyungchul  Lee, Chairman  and CEO, Korea Register (KR) 

 
Welcome  address from  the International  Maritime  
Organization  (IMO ) Arsenio  Dominguez , Secretary 
General,  IMO  (recording)  

 

 Welcome remarks  from Jon Stewart , GloFouling 
R&D Forum Moderator  

 Keynote  Speaker:  
Dr. Evangelina Schwindt , Research Director, Institute of Marine Biology (IBIOMAR -
CONICET), Argentina; and  Coordinating  Lead Author,  Intergovernmental  Science-Policy 
Platform  on Biodiversity  and Ecosystem Services (IPBES) Invasive Alien Species  
Assessment Report,  Argentina  
 

 10:00  ƍ 10:30  COFFEE-BREAK AND EXHIBITION VISIT (Grand Ballroom  lobby)  

 

10:30  ƍ 12:00  SESSION 1 - Invasive Aquatic  Species and their  Impacts  

Chair of  the session: Dr. Mario  Tamburri , Professor, University  of Maryland  Center  for  
Environmental  Science, the  United  States of America  

 
Film Premiere  - ƒSilent Invaders:  The Unseen Impact  of Invasive Aquatic  SpeciesƓ 

A short documentary commissioned  by the  Global  Industry  Alliance  for  Marine Biosafety  

 
Presentations  

Update  on  the  Joint  Group  of Experts  on the  Scientific  Aspects of  Marine  Environmental  
Protection  (GESAMP) Working  Group 44  (WG 44):  Biofouling Management  

Dr. Mario  Tamburri , Chair of  GESAMP WG44  

Biofouling  and Offshore  Renewable  Energy:  Industrial  and Environmental  Impacts  

Dr. Andrew  Want , Lecturer,  Energy  and Environment  Institute,  University  of Hull,  the United  
Kingdom  

Informed  means Armed:  The Role of  Information  Systems on Non -Indigenous  Species in 
Biofouling  Management  and Research 
 

Dr. Greta SrŤbalienŤ, Researcher, Marine  Research Institute,  Klaipeda  University,  Lithuania  

 
Questions  and answers with  all presenters and the keynote  speaker 

 12:00 - 13:00  LUNCH (PDR Room, second floor)  
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13:00  ƍ 14:30  SESSION 2 - Innovative  Solutions  for  Biofouling  Management  ƍ Coatings  

Chair of  the session: Jon Stewart , GloFouling  R&D Forum Moderator  

 
Presentations  

Always clean hulls - Revolutionizing  vessel efficiency  by combining  low -friction  hard  coatings  
with  grooming  robots   

Dr. Marciel  Gaier, CTO and Director,  GIT Coatings,  Canada 
Balancing Energy Efficiency and Marine Biodiversity: A Holistic Framework for Biofouling 
Management in the  Maritime Industry  

Dr. Viktor  Avlonitis , Hull  Performance  Solution  Manager, Hempel  A/S, Denmark  

Effective  Biofouling  Management  Strategies:  The Challenges  with  Ship-Specific  Functional  
Specifications  and Coating  Selection  

Dr. Ralitsa Mihaylova , Head of Special Projects, Safinah Group,  the United  Kingdom  

Enhancing  Biofouling  Resistance in Organo  Silane-Coated  Polyethylene  Aquaculture  Cage 
Nets with  Nano Carbon  Dot:  (CuO:TiO2) Composite  Materials  

Dr. Muhamed Ashraf Pachareentavita , Principal Scientist, Central Institute of Fisheries 
Technology (ICAR),  India  

 
Questions  and answers with  all presenters 
 

 14:30  ƍ 15:00  COFFEE-BREAK AND EXHIBITION VISIT (Grand Ballroom  lobby)  

 

15:00 - 17:00  SESSION 3: Panel discussion on Gender  Diversity  

Chair of  the session: Dr. Bev Mackenzie , Head of Intergovernmental  Organization  (IGO) 
Engagement,  The Baltic  and International Maritime Council (BIMCO),  the United  Kingdom  

 
Presentations  

Gender Diversity in the biofouling -related industries  

Jurga  śaule, Senior Project  Assistant, GloFouling  Partnerships  
project,  IMO  

 Marija  Vranic, Project  Assistant, TEST Biofouling  project,  IMO  

Questions  and answers with  all presenters 

 
The interactive  survey, followed  by a panel  discussion:  

Ervin Vargas Wilson , Director,  Maritime  Technology  Cooperation  Centre  (MTCC) Latin 
America,  Panama  

Maya Guellner , Intern, Marine Environment, Technical Directorate, Lloyd's Register, 
the United Kingdom   

Ralitsa Mihaylova , Head of Special  Projects, Safinah Group,  the United  Kingdom  

 

Suha Nedhal  Khalil  Abu  Zeid , Chartering  & Logistics  officer,  Jordan  National  Chapter,  Arab  
Women  in Maritime  Association  (AWIMA),  Jordan  

 18:00  ƍ 20:00  WELCOME DINNER SPONSORED BY THE REPUBLIC OF KOREA (PDR Room, second floor)  
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Tuesday 05 November 2024  

 

08:30  ƍ 09:50  SESSION 4 - Current  status and Prospects in the Republic  of Korea  for  In-Water  Cleaning  
Technology  

Chair of  the session: Dr. Seong-Gil Kang , Korea Research Institute  of Ships & Ocean 
Engineering  (KRISO), the Republic  of Korea  

Presentations  
Biofouling management in South Korea and legislative & policy 
improvement measures    
Dr. Su Jin Park, Korea Maritime  Institute  (KMI),  the Republic  of 
Korea  
Characterization  and risk assessment of attached  bacteria  in major  ports  in Korea 

Dr. Sae-Hee Kim , Institute  of Bioscience & Biotechnology,  Hanyang  University,  the 
Republic  of Korea Flux of the  Wetted Surface  Area on ShipsƐ Hulls in Major Ports of 
Korea  
Dr. Rahman Sourav, Chung-Nam National  University,  Bangladesh  

Risk assessment of materials  released  during  in-water  cleaning  of hull -fouling  organisms  

Dr. Kyoungsoon  Shin, Korea Institute  of Ocean Science and Technology  (KIOST), the Republic  
of Korea  
 

Questions  and answers with  all presenters 

 
 09:50 - 10:10  COFFEE-BREAK AND EXHIBITION VISIT (Grand Ballroom  lobby)  

 

10:10  ƍ 12:00  SESSION 4 (continued) - Current  status and Prospects in the Republic  of Korea for  In-Water  
Cleaning  Technology  
Development  of technology  for  treatment  (removal,  collection,  treatment)  of  biofouling  in 
Korea:  Innovative  solutions for biofouling management  
Yusik Kim , CEO, TAS Global, the Republic of 
Korea  Overview  of KRISOƐs R&D on 
biofouling  management  technology  
Dr. Pan-Mook  Lee, Korea Research Institute  of Ships & Ocean Engineering  (KRISO), the 
Republic  of Korea Hull  Cleaning Robot  and Filter  System for Marine  Environmental 
Protection  
Dr. Man Soo Choi , SLM Global,  the Republic  of Korea. 

International  Guidance  on In-Water  Cleaning  

Colin  Henein , Director,  Marine  Protection  Environment  Policy, Transport  Canada, Canada 

 

Questions  and answers with  all presenters 

 
 12:00 - 12:50  LUNCH (Grand Ballroom)  

 12:50  END OF THE DAY 

 
 

 

Tuesday 5 November 2024 - AFTERNOON 
Site visits and technology demonstrations (closed event) 

For GloFouling Partnerships and TEST Biofouling beneficiary countries         

and regional organizations participating in projects. 
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Wednesday 06 November 2024  

 

 

08:30  ƍ 10:00  SESSION 5 - Innovative  Solutions  for  Biofouling  Management  ƍ In-Water  Cleaning  

Chair of  the session: Jon Stewart,  GloFouling  R&D Forum Moderator  

 

 
Presentations  

In-Water  Cleaning  ƍ Implications  for  Environmental  Stewardship  

Chris Scianni, Environmental  Program  Manager,  Marine  Invasive Species Program,  California  
State Lands Commission,  the United States  of America  

Development  of an autonomous  cleaning  methods  based on a manipulator  for  the 
cleaning  of niche areas of a ship hull  

Dr. Daegil  Park, Senior Researcher, Korea Research Institute  of  Ships & Ocean Engineering  
(KRISO), the Republic  of Korea  

Hull  performance,  going  from  extrapolation  and 
interpretation  to big  data   

Åge Højmark , CEO, Shipshave, Norway  
Assessment of Operational  Performance  to  Onshore  Treatment  Facilities  for  Ship 
Biofouling  Washing  Wastewater  

Dr. Sang-Ho Park, Team Leader and General  Manager,  Machinery  system team, S & SYS, the 
Republic  of Korea 

 
Questions  and answers with  all presenters 

 10:00 - 10:30  COFFEE-BREAK AND EXHIBITION VISIT (Grand Ballroom  lobby)  

 
 

10:30  ƍ 12:00  SESSION 6 - Monitoring,  Testing,  Early Detection  and Rapid Response 

Chair of the session: Dr. Guillaume Drillet , SGS Marine Services, Asia-Pacific and Chair of 
Global TestNet,  Singapore  

 

 
Presentations  

Predicting environmental concentration of metals released by in -water hull cleanings in an 
international harbor ƍ considering  the contribution from  paint  particles  
Moonkoo  Kim , Principal  Research Scientist,  Korea Institute  of  Ocean Science and 
Technology  (KIOST), the Republic  of Korea  

Ocean Science, Early Warning  Systems and Hazards 

Joape Ginigini , Senior Scientific Officer, Pacific Islands Marine Bioinvasions Alert Network 
(PacMAN) Project  Manager,  Institute  of Applied  Sciences, University of  the South Pacific, 
Fiji  

A Real-Time Impedimetric  Sensor for  Early Detection  of Biofouling  

Dr. Young  Wook  Kim , CEO, ProxiHealthcare,  the Republic  of Korea  

Proposed  Guidelines  for  the Evaluation  of Efficacy of Marine  Growth  Prevention  Systems 
(MGPS) 

Dr. Thomas Vance, Chief Operating Officer, PML Applications / Paper Lead Author, Global 
TestNet, the  United  Kingdom  

Questions  and answers with  all presenters 
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 12:00  ƍ 13:00  LUNCH (PDR Room, second floor)  

 

 

13:00  ƍ 15:00  SESSION 7 ƍ Innovative  Solutions  for  Biofouling  Management  ƍ Emerging  Technology  

Chair of  the session: Sarita Krissy Emmanuel , Project  Officer,  Maritime  Technology  
Cooperation  Centre  (MTCC) Caribbean,  Trinidad  and Tobago  

Presentations  

Biofouling  Management  through  Digital  Solutions  

Petter  Korslund , Regulatory  Affairs  Manager,  Performance  Coatings,  
Jotun,  Norway   

Next  steps in the development  of UV-C as the ultimate  fouling  
prevention  technology  
Dr. Neil Oxtoby , Worldwide Marine Laboratory, AkzoNobel, the 
United Kingdom  Efficacy and Biological  Impact  of Ultrasonic  
Transducers 
Pernille  Bohn , Business Area Manager,  DHI, Denmark  

Advanced  Hull  Cleaning  Technology  Transport  Canada Performance  Verification  Study 

Karl Lander , Environmental  Services Director,  Subsea Global  Solutions,  the United  States 

Questions  and answers with  all presenters 
 15:00  ƍ 15:30  COFFEE-BREAK AND EXHIBITION VISIT (Grand Ballroom  lobby)  

 
 

15:30 - 17:00  SESSION 8 ƍ Biofouling  Management  in Marine  Protected  Areas (MPAs) and Particularly  
Sensitive Sea Areas (PSSAs) 
Chair of  the session: Dr. Inti  Keith , Principal  Investigator,  Marine  Biodiversity  Research, 
Charles Darwin  Foundation, Galapagos  Islands, Ecuador 

Presentations  

Biofouling  Management  in Marine  Protected  Areas and Particularly  Sensitive Sea 
Areas: State of Play  

Will  Griffiths , Technical Project  Analyst,  GloFouling  Partnerships  project,  IMO  
The journey towards  declaring  the Thermal  Dome  as a Particularly  Sensitive Sea Area (PSSA) 

Sonia Angélica  Jurado  Caicedo , Sargadom  Thermal  Dome  Project  coordinator,  MarViva,  
Colombia  

Assessing the Risk of Non -Indigenous Species in Marine Protected Areas: A Framework for 
the Eastern Tropical  Pacific 

Dr. Inti  Keith , Principal  Investigator,  Marine  Biodiversity  Research, Charles Darwin  Foundation,  
Galapagos  Islands, Ecuador  

Questions  and answers with  all presenters 

Followed  by a panel  discussion 

Dr. Evangelina  Schwindt , Research Director,  Instituto  de Biologia  de Organismos  Marinos  
(IBIOMAR- CONICET), Argentina  
Joape Ginigini , Senior Scientific Officer, Pacific Islands Marine Bioinvasions Alert Network 
(PacMAN) Project  Manager,  Institute  of Applied  Sciences, University of  the South Pacific, Fiji  
Sharloth Fernandez , Head of the Environmental Management Department, National 
Directorate of Aquatic  Spaces (DIRNEA), Ecuador 
Sonia Angélica  Jurado  Caicedo , Sargadom  Thermal  Dome  Project  coordinator,  MarViva,  
Colombia  

 17:00  END OF THE DAY 
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Thursday 07  November 2024  

 

 

08:30  ƍ 10:00  SESSION 9 ƍ Policy Developments  and Standards 

Chair of  the session: Colin  Henein , Director,  Protection  Environment  Policy, Transport  Canada, 
Canada 

 
Presentations  

Lessons learned  from  6+  years of  enforcing  biofouling  management  regulations  in California  

Chris Scianni, Environmental  Program  Manager,  Marine  Invasive Species Program,  California  
State Lands Commission,  the United States  of America  

Driving Change on A Global Scale: New ZealandƐs Vessel 
Biofouling Requirements   

Yasmin Gabay, Ministry for  Primary Industries,  New  Zealand  
Biofouling  actions in Norway  and the need  for  a mandatory  global  regime  

Sveinung  Oftedal , Director,  Ministry  of Climate  and 
Environment,  Norway  Application  of the 2023  Biofouling 
Guidelines - Industry Insights  
Dr. Bev MacKenzie , Head of IGO Engagement,  BIMCO, the United  Kingdom  

 
Questions  and answers with  all presenters 

 10:00 - 10:30  COFFEE-BREAK AND EXHIBITION VISIT (Grand Ballroom  lobby)  

 
 

10:30  ƍ 12:00  SESSION 9 (continued) - Policy Developments  and Standards 

Updates  on the development  of  ISO Standards related  to  In-Water  Cleaning  

Dr. Irene Øvstebø  Tvedten , Senior Advisor  Maritime,  The Bellona  
Foundation,  Norway  

 Dr. Mario  Tamburri , Professor, University  of Maryland,  the United  States 
of  America  

Clean Hull  Notation  - Achieving  Best of Both  Worlds  

Sahan Abeysekara , Lloyds Register,  the United  Kingdom  

 
Questions  and answers with  all presenters 

 
Followed  by a panel  discussion 

Dr. Bev Mackenzie , Head of IGO Engagement,  BIMCO, the United  Kingdom  

Chris Scianni, Environmental  Program  Manager,  Marine  Invasive Species Program,  California  
State Lands Commission,  the United States  of America  
Yasmin Gabay, Ministry  for  Primary  Industries,  New  Zealand  

Sveinung  Oftedal , Director,  Ministry  of Climate  and Environment,  Norway  
Teo Karayannis , Head, Marine  Biosafety,  Sub-Division  for  Protective  Measures, Marine  
Environment  Division, IMO  

 12:00  ƍ 13:00  LUNCH (PDR Room, second floor)  
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13:00  ƍ 15:00  

 
SESSION 10 ƍ Fuel Efficiency  and GHG Emissions 

Chair of the session: Amelia Bola , Maritime GHG Officer, Maritime Technology 
Cooperation Centre (MTCC)  Pacific, Fiji  
Presentations  

Effects of Hull  Cleaning  on the Ship Performance  

Beom Jin Park , Principal Research Engineer, Advanced Ship Research Division, Korea 
Research Institute of  Ships & Ocean Engineering  (KRISO), the Republic  of Korea 
International  Collaborative  Research in Ship Drag  Penalty  Due to  Hull  Roughness: From 
Laboratory  to Field  Experiment  

Prof. I Ketut  Aria Pria Utama , Professor of Ship Hydrodynamics,  Department  of Naval  
Architecture,  Institut  Teknologi  Sepuluh Nopember  (ITS), Indonesia 
An Assessment of Skin-Friction  Drag  Over  a Recently Cleaned  Ship Under  Steady Cruising  
Via a Combination  of In-Situ Laser Based Measurement, Laboratory Experiment, 
Computational Fluid Dynamics (Cfd), and Empirical  Estimation  

Dr. Bagus Nugroho , Lecturer,  the University  of Melbourne,  Australia  
Quantifying  the hull  performance  impact  of biofouling  and stopping  unnecessary fuel  and 
emissions "leakage"  Abigail Robinson , Vice President  of Sustainability,  ECOsubsea, Norway  

 
Questions  and answers with  all presenters 
 

 13:00  ƍ 15:00  COFFEE-BREAK AND EXHIBITION VISIT (Grand Ballroom  lobby)  

 
 
 

15:30 - 17:00  
 

SESSION 11 (Grand Ballroom)  ƍ RiskManagement  in ports  

Chair of the session: Chris Scianni, Environmental  Program  Manager,  Marine  Invasive 
Species 
Program, California State Lands Commission, the  United  States of America  

 
 
Presentations  

Biofouling  Ecology of Tropical  Anthropized  Coastal Environments  in Manila  Bay, Philippines  

Dr. Benjamin M Vallejo Jr , Professor of  Environmental Science, University of the  
Philippines  Diliman,  the Philippines  
Enhancing the Biodiversity in Ports to Limit the  Introduction  of Non -Native Species  

Dr. Jasmine Ferrario , Researcher, University  of Pavia, Italy 
Biofouling in the English Channel: a two -year monitoring on two coatings in the port 
of  Cherbourg  (France) 

Marion  Vial, PhD Student,  Corrosion  and         Biocorrosion Center, Corrodys and the  
University  of Caen Normandie,  France 

 
Questions  and answers with  all presenters 
 

 

 17:00  ƍ 17:30  Closure of the Forum (Grand Ballroom)  
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Friday 08 November 2024  

  
09:00  

 
DEPARTURE FROM THE WESTIN JOSUN BUSAN HOTEL 

 
 

 
Visits and tours  in: 

 

 
KIOST South Sea Research Institute  (https://www.kiost.ac.kr/eng.do ) 

KOMERI Korea Marine  Equipment Research  Institute  

(http://eng.komeri.re.kr/main/ ) Samsung Heavy Industries  

(https://www.shi -mci.com/facilities/shi.html ) 

 
 
Lunch will  be provided  at the Geoje  Restaurant 

 17:10  RETURN TO THE WESTIN JOSUN BUSAN HOTEL 

  
Photo credits: Emilio Mancuso; Shutterstock; Ashley Coutts; WikiCommons; piqsels; Creative Commons; Hans Hillewaert; Paolo Varrella; Subsea 

Industries; Mariano Rodríguez - @argentinasubmarina; piqsels; Flickr; Wikimedia Commons; Jean-Pierre Bazard; Eric Gao; piqsels; Flickr; pexels; 

Emilio Mancuso 

 

https://www.kiost.ac.kr/eng.do
http://eng.komeri.re.kr/main/
https://www.shi-mci.com/facilities/shi.html
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END OF THE EVENT 
 
 

    CONFERENCE PROCEEDINGS  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

CONFERENCE PROCEEDINGS  
 



       
      32 

 

3rd GEF-UNDP-IMO GloFouling R&D Forum and Exhibition on Biofouling 
Prevention and Management for Maritime Industries 

MODERATOR 
 

 

 

 
  
  

 
 
 
 
 
 
 

Mr. Stewart has been involved in the maritime industry for nearly 30 years. He has helped develop and co-
ŦƻǳƴŘŜŘ н ŎƻƳǇŀƴƛŜǎ ǇǊƻǾƛŘƛƴƎ ǎŜǊǾƛŎŜǎ ŀƴŘ ǎƘƛǇΩǎ ŜǉǳƛǇƳŜƴǘ ŦƻǊ ǇǊŜǾŜƴǘƛƻƴ ƻŦ ƻƛƭ ǇƻƭƭǳǘƛƻƴΣ ŀǎ ǿŜƭƭ ŀǎ 
wastewater and ballast water. Since founding International Maritime Technology Consultants, Inc. (IMTCI) in 
нллрΣ aǊΦ {ǘŜǿŀǊǘΣ ƛƴ Ƙƛǎ ŎƻƴǎǳƭǘƛƴƎ ǊƻƭŜ Ƙŀǎ ǇǊƻǾƛŘŜŘ ƎǳƛŘŀƴŎŜ ǘƻ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƻŦ ǎƘƛǇΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 
systems with a focus on systems optimization and type approvals as well as regulatory guidance to 
shipowners and their associations.  
  
Since 2006, Mr. Stewart has acted as technical advisor to various delegations of IMO sub-committees 
including MEPC and PPR. Mr. Stewart has been in the forefront assisting Administrations with implementation 
of environmental regulations for biosecurity, ranging from development of pilot programs, analysis of 
challenges for inspections and proposals for alternative compliance options. He has attended various MOU 
technical committee meetings making presentations on these subjects.  
  
Mr. Stewart is currently involved in projects ranging from new technology development for biofouling control 
on ships and offshore installations, system development approvals, emissions monitoring and testing for 
regulatory compliance to digitalization and ǇǊƻƎǊŀƳǎ ŦƻǊ ƭƻƴƎ ǘŜǊƳ άōŜȅƻƴŘ ŎƻƳǇƭƛŀƴŎŜέ ǎǘǊŀǘŜƎƛŜǎΦ  
  
In addition, Mr. Stewart has acted as Chairman and/or moderator for approximately 30 international 
conferences covering the full spectrum of maritime environmental issues for numerous conference 
organizers.  
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Invasive Aquatic Species and their impacts 

SESSION 1 - Invasive Aquat ic Species and Their Impact s  

FILM PREMIERE ς ά{L[9b¢ Lb±!59w{Υ ¢I9 ¦b{99b Lat!/¢ hC Lb±!{L±9 
!v¦!¢L/ {t9/L9{έ 

 
 

After obtaining with honors her PhD in Maritime Law in France, Dr Lilia Khodjet El Khil joined the LahΩǎ Regional 
Marine Pollution Emergency Response Centre for the Mediterranean Sea (REMPEC) where she spent nine years 
supporting Mediterranean coastal States to strengthen their capacity and implement regulations and best 
practices for marine environmental prƻǘŜŎǘƛƻƴΦ [ƛƭƛŀ ǿŀǎ ŀǿŀǊŘŜŘ ǘƘŜ άaŞǊƛǘŜ aŀǊƛǘƛƳŜέ ŦǊƻƳ ǘƘŜ CǊŜƴŎƘ 
government in recognition of her work at REMPEC. 
 
In 2010, Lilia relocated to Montreal, Canada, where she joined the Shipping Federation of Canada, a trade 
association representing international shipping in Canada, to lead on environment files. During her time with the 
Shipping Federation of Canada, she engaged with Governments on policy developments, advocated for shipping 
and guided members through complex regulatory and compliance issues. She later joined the CSL Group Inc., a 
major Canadian shipping company operating domestically and worldwide, where she held the position of 
Manager, Sustainability and Government Relations, to implement a sustainable development strategy across  the 
company and also advocate for domestic shipping's interests. 
 
In 2016 Lilia launched her own consultancy business, Maritimis Consulting to provide services to the industry, 
governments and non-for-profit organizations on environmental issues related to shipping. In June 2019, she 
joined the International maritime Organisation to lead the execution of a multiyear flagship IMO project dealing 
with marine biosafety, namely the GloFouling Partnerships project.  

  
Ladies and Gentlemen, 
 
It is my pleasure to introduce the premiere of Silent Invaders: The Unseen Impact of Invasive Aquatic Species, a 
film commissioned by the Global Industry Alliance for Marine Biosafety, or GIA for short. The GIA a unique group 
of industry leaders established under GloFouling Partnerships to help global efforts toward the uptake of best 
management practices to address biofouling and invasive species. 
 
This film sheds light on a critical yet often overlooked issue: the impact of invasive species carried by ships' 
biofouling on our oceans and coasts. Through powerful storytelling, Silent Invaders reveals the challenges that 
these species impose on fisheries, coastal livelihoods, and entire communitiesτaffecting marine biodiversity and 
ecosystems, food security, and economies around the world. 
 
But this is not just a film about challenges. Silent Invaders also highlights the innovative solutions emerging in 
biofouling management, showcasing research and collaborative efforts among scientists, industry leaders, and 
policymakers. The message is clear: if we work together, we can protect marine life, safeguard communities, and 
sustain the oceans that connect us all. 
 
We hope this film inspires you to think about one of the key drivers for biodiversity loss globally and the urgent 
need for cooperation in addressing these crucial issues. 
Thank you for your attention and enjoy the movie! 

 

 

LILIA KHODJET EL KHIL 
Project Technical Manager 

GEF-UNDP-IMO Glofouling Partnerships 
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Director of the Alliance for Coastal Technologies 

Director of the Marine Environmental Resource Center 

Recent Awards: 

2015 University of Maryland Center for Environmental Science PresidentΩs Award for Science Application 

2017 University System of Maryland Regents Faculty Award for Excellence in Public Service 

Areas of Expertise  

¶ Sustainable urban waterfronts 

¶ Environmental technologies and observing 

¶ Chemical ecology of aquatic organisms 

¶ Invasive species ecology, prevention and management 

Education  

¶ B.A. Marine Sciences, University of California, Santa Barbara 

¶ M.S. Biology, University of Alabama 

¶ Ph.D. Biology and Marine Sciences, University of South Carolina 

 

GESAMP WG44 
Biofouling and Non-Indigenous Species 

 
  Presentation slides  

 

 
DR. MARIO TAMBURRI 
Director 

Alliance for Coastal Technologies and Marine Environmental 
Resource Center 

 

http://www.act-us.info/
http://www.maritime-enviro.org/
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Andrew Want is a Lecturer in Renewable Energy at the University of Hull's Energy and Environment Institute. 
Andrew's research explores the interactions between the offshore renewable energy (ORE) industry and the 
marine environment. This includes examining the role that ORE devices and infrastructure play on biofouling 
communities through enhanced provision of hard artificial substrates. Subtopics of interest include the 
management of invasive species, the impacts of marine growth on ORE technologies, and population connectivity. 
Andrew provides expertise to the GloFouling programme, the GESAMP 44 Working Group on Biofouling 
Management, and the ICES Working Group on Marine Benthal and Renewable Energy Developments.  

 Biofouling and Offshore Renewable Energy: Industrial and Environmental Impacts 

 
  Presentation slides  
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Dr. Greta SrŤbalienŤ is a distinguished researcher at the Marine Research Institute of KlaipŤda University, 
Lithuania. Her PhD research focused on the quantitative evaluation of the effects of bioinvasion on marine 
ecosystems, providing valuable insights into the ecological impact of invasive species. 
Dr. SrŤbalienŤ is currently developing innovative methods to identify and assess the risks posed by harmful 
organisms and diseases transported through ballast water and biofouling. Her work also includes contributing to 
the development and regional standardization of early warning systems for marine ecosystems. By incorporating 
cutting-edge techniques such as environmental DNA (eDNA), she is enhancing the accuracy and efficiency of these 
systems to safeguard marine biodiversity. 

 Informed Means Armed: The Role of Information Systems On Non-Indigenous Species In 
Biofouling Management And Research 

{ŜǊƎŜƧ hƭŜƴƛƴΣ DǊŜǘŀ {ǊŤōŀƭƛŜƴŤΣ !ƭŜƪǎŀǎ bŀǊǑőƛǳǎ 

Effective biofouling management policies require access to up-to-date, precise, and readily accessible 
data that can be easily comprehended and utilized for informed decision-making.  

The effectiveness of the IMO 2023 IMO Biofouling Guidelines, the IMO Ballast Water Management 
Convention (2007), or other international or national instruments that aim to reduce the spread of 
invasive alien species (IAS) can be assessed by estimating the decrease in the number of new arrivals 
through different means of introduction, such as biofouling. This data is derived from monitoring and 
focused scientific research. However, efforts expended research, monitoring, and assessment of IAS 
will only be effective for biofouling management if they are presented in a clear and easily 
understandable manner. The data should be collected, quality checked, harmonized, and presented 
through user-friendly and reliable information systems, such as AquaNIS, a global information system 
on aquatic non-indigenous (NIS) and cryptogenic species < www.corpi.ku.lt/databases/aquanis >. This 
system has played a central role in gathering data on national and regional NIS inventories, 
determining the most harmful IAS, measuring and summarizing the ecological effects of specific taxa, 
identifying key pathways and vectors of NIS introductions, and studying species traits and ecological 
preferences. Utilizing AquaNIS improves the analytical and predictive aspects of biofouling research, 
transitioning from a mere scientific curiosity to a more practical approach driven by management 
needs. 

The paper discusses the valuable insights gained from over 25 years of experience in NIS databasing 
and how these insights can be effectively utilized in biofouling management and research. This 
highlights the flexibility of a NIS information system, which operates on the principle of "collect data 
once, use it many times". The system enables the utilization of the collected data for operational 
purposes, as well as the ability to analyze and predict outcomes based on NIS registration in different 
geographical areas. It also provides relevant search functions for biological traits, environmental 
tolerance limits, and the impacts on native biodiversity, ecosystem functioning, economy, and public 
health. Ultimately, the paper highlights the importance of maintaining a dynamic and resilient 
database, emphasizing the need for support from regional and/or global organizations and 
conventions to ensure the longevity and sustainability of the information system. 

 

 
DR. GRETA SRABALIENA 
Researcher 

Marine Research Institute, Klaipeda University, Lithuania 
 

 



       
      44 

 

 

  Presentation slides  

  
 

 
 

 

 



         
         45  
 

 
 

 

  
 

  



       
      46 

 

 
 

SESSION 2 
 

                                               Innovative Solutions for Biofouling Management - Coatings 
 

SESSION 2 - Innovative Solutions for Biofouling Management - 
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With a steadfast 7-year tenure as Founder and CTO of Graphite Innovation and Technologies Inc., I have led the 
charge in advancing sustainable marine coatings within the shipping sector. As both Founder and Board Member, 
my role has been instrumental in defining the company's strategic course with a strong emphasis on sustainability 
and innovation, aiming to drive positive transformation in the marine coatings industry. This journey involved 
setting overarching goals, shaping the company's mission, vision, and core values, and curating a diverse, skilled 
team with complementary expertise 
 
My academic foundation includes a PhD in Materials Science from Dalhousie University, where I cultivated a deep 
understanding of advanced materials and their applications. This expertise has been pivotal in my success in 
research and development, culminating in the creation of three patent families that highlight the innovative 
technologies at the core of our product offerings 
 
As Co-founder and Chief Technology Officer, I have honed my leadership prowess, navigating complex technical 
landscapes, shaping strategic roadmaps, and fostering high-performance teams. I have championed financial 
sustainability, aligning with the company's oversight needs, while my venture capital engagement and ability to 
evaluate investment opportunities position me to contribute substantively to company investment decisions. My 
adeptness in government relations, extensive experience in commercializing intellectual property, and dedication 
to diversity and inclusion further underline my potential as a valuable addition to the Clean & Ocean Tech industry. 

 Always clean hulls: Revolutionizing vessel efficiency by combining low-friction hard 
coatings with grooming robots  

Dr. Marciel Gaier and Philippos Sfiris 

 

The maritime industry is on a pivotal journey towards sustainability, driven by the dual challenges of 
improving operational efficiency and meeting stringent environmental targets. The adoption of the 
International Maritime Organization's (IMO) new biofouling guidelines underscores the sector's 
commitment to minimizing the environmental impact of ship operations. This paper presents an 
innovative solution to achieve these goals: the combination of advanced low-friction marine coatings 
and grooming technologies designed to keep ship hulls perpetually clean, thereby preventing 
biofouling and avoiding extra power penalty associated with hull fouling. Light slime coverage can 
trigger a 20-25% increase in GHG emissions, highlighting the urgent need for effective biofouling 
management strategies. Currently, fouling is cleaned from vessels in a reactive way, releasing high 
concentrations of biocides and damaging the coatings that are not engineered to be cleaned. 

The core of our solution lies in its proactive approach to biofouling management, aligning with the 
IMO's emphasis on prevention. By integrating advanced low-friction marine coatings with enhanced 
foul release performance, and mechanical performance with state-of-the-art grooming technologies, 
our approach not only adheres to the new biofouling guidelines but sets a new standard in sustainable 
maritime operations. 

Keywords: Biofouling management, grooming, slime free, hull coatings, hard foul release 
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Viktor Avlonitis works in the Marine division of Hempel A/S, where he has held roles across technical advisory 
services, aftersales strategy, and regulatory affairs. With over 10 years in the maritime industry, Viktor has 
overseen numerous in-water hull inspections and cleanings, advising shipping companies on biofouling protection 
through the installation of antifouling coatings, monitoring plans, and maintenance practices. As HempelΩs 
representative in the IMO GloFouling ProjectΩs Global Industry Alliance and a SEA Europe delegate to the IMOΩs 
PPR and MEPC sessions, he contributes to shaping international biofouling standards and advancing sustainable 
practices. Viktor also supports ISO standards for in-water hull cleaning and AMPP standards for inspections. He 
holds an MSc and PhD from Copenhagen Business School. 

 
 Balancing Energy Efficiency and Marine Biodiversity: A Holistic Framework for Biofouling 
Management in the Maritime Industry  
 
Viktor Avlonitis, Yigit Demirel, Francisco Aprile 

 
Retaining a clean and smooth hull, free of biofouling growth, ensures optimal hydrodynamics which in 
turn can significantly reduce the energy demand of the global fleet. Additionally, keeping ship hulls 
clean and appropriately managing biofouling growth is critical to the preservation of marine 
biodiversity.  
 
A primary consideration when choosing a biofouling management strategy is the choice of the 
antifouling coating system and corresponding maintenance requirements during its lifetime in the 
form of in-water cleaning. With this paper we argue that the choices entailed in biofouling 
management activities will need to balance the trade-offs between emissions to air (i.e. energy 
reduction from clean hulls) and emissions to water (passive or accelerated release of waste substances 
to ensure a clean hull).  
 
We develop a framework to evaluate biofouling management strategies and simulate alternative 
scenarios for a bulk carrier exemplary case. We model the impact of alternative biofouling 
management strategies on energy efficiency (fuel consumption and carbon intensity rating) and on the 
water column (emissions from antifouling coatings and in-water cleaning). This allows to provide a 
holistic perspective of alternative biofouling management strategies that consider both emissions to 
air and emissions to water. Our analysis considers insights from extant academic literature on 
antifouling coatings and in-water cleaning, internal data from Hempel A/S, and recently issued results 
from in-water cleaning simulations by independent organizations. Our results guide market and policy 
actors towards more sustainable practices, contributing to the broader goal of reducing energy 
demand without compromising the marine environment.  
 
Keywords: biofouling management, antifouling systems, in-water hull cleaning, emissions to air, 
emissions to water, fuel efficiency 
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Dr Ralitsa Mihaylova is the Head of Special Projects for Safinah Group, a leading independent coating consultancy 
based in the United Kingdom. Her background is in shipping business and operations with experience in data 
analysis and machine learning techniques. Ralitsa has a keen interest in sustainable solutions and the regulatory 
framework governing international shipping. She is actively participating in industry-led initiatives and working 
groups related to biofouling. At Safinah Group, Ralitsa is responsible for coordinating the companyΩs research and 
development activities and delivering data-driven solutions and insights to inform strategic decisions. 

 

 Effective Biofouling Management Strategies: The Challenges with Ship-specific Functional 
Specifications and Coating Selection 

 
Developing effective biofouling management strategies for different vessels is challenging due to the 
variability in operating parameters, activity profiles, and trade-specific requirements. Selecting the 
optimal system, or a combination of systems, for a specific ship is a complex task as there are multiple 
options to choose from. 
 
Data on the in-service performance of biofouling control products independently collected through 
dry dock project supervision can be used to enhance the coating selection and specification process.  
 
The presentation aims to introduce a data-driven approach to coating selection and specification that 
allows for continuous learning and serves as the basis for an evidence-based biofouling management 
strategy. 
 
The findings include insights on product and scheme performance based on more than 800 dry dock 
projects and over 600 specification reviews, as well as challenges with implementing a ship-specific 
approach to biofouling management and common misconceptions regarding product selection and 
expected performance. 
 
Keywords: biofouling management, coating selection, coating specification 
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