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A NOTE FROM THE FONASBA PRESIDENT

It is with great pride and genuine warmth that | introduce the FONASBA YABA Book for the 2025
Competition.

Over the past two years, the YABA initiative has grown beyond our expectations—and, indeed, beyond
our dreams. What began as a platform to encourage young professionals to share ideas has evolved into
one of FONASBA’s most respected and impactful initiatives, reflecting the strength, diversity, and future
leadership of our global community.

This year’s YABA Book stands as a powerful testament to the calibre of the next generation of ship agents
and brokers. The quality, depth, and relevance of the contributions once again confirm that the future of
our profession is in capable, thoughtful, and responsible hands.

In the words of Aziz Mantrach, Chairman of the YABA Review Committee, “Progress in our profession is
shaped through discipline, integrity, and the conscious transfer of knowledge from one generation to the
next.” This sentence perfectly captures the spirit of YABA. The 2025 Book is not only a celebration of
achievement, but also a bridge between experience and ambition, between today’s challenges and
tomorrow’s solutions.

| wish to express my sincere appreciation to Aziz Mantrach and to all members of the YABA Review
Committee, whose dedication, professionalism, and careful stewardship ensure the credibility and
continued success of this initiative. Their commitment is the foundation upon which YABA continues to
grow year after year.

My heartfelt thanks also go to our sponsors, whose support makes this programme possible, and to the
FONASBA Secretariat, whose coordination, energy, and attention to detail consistently turn vision into
reality. Their collective efforts have elevated YABA into a flagship project for our Federation.

Most importantly, | congratulate all participants and contributors to the 2025 YABA Book. Your work
enriches our profession, challenges conventional thinking, and inspires confidence in the future of ship
agency and shipbroking.

This book is more than a publication. It is a symbol of continuity, excellence, and belief—in our people,
our values, and our shared future.

Fulvio Carlini
FONASBA President



INTRODUCTORY REMARKS

Chairman of the YABA Review Committee

Progress in our profession is shaped through discipline, integrity, and the conscious transfer of knowledge
from one generation to the next. The YABA Book 2025 stands as a marker of that continuity, capturing a
moment of celebration and a movement of purpose.

As Chairman of the YABA Review Committee and Past President of FONASBA, | approached this
publication through the prism of FONASBA’s enduring commitment to professional excellence, ethical
conduct, and international cooperation. This book serves both as a record of achievement and as a
forward-looking compass for our industry.

Throughout my years in maritime, | have learned that the resilience of our sector lies not solely in
infrastructure or regulation, but in the calibre of the people who navigate its complexities. The YABA
reflects this belief by recognising individuals who combine technical competence with vision, curiosity,
and accountability. And I’'ve had the privilege of witnessing the extraordinary quality of submissions; a
testament to the vibrant, innovative minds rising within our industry.

The contributions featured here reveal a generation that is responding to change, actively shaping it:
addressing sustainability, digital integration, and operational efficiency with confidence and clarity. These
voices demonstrate an understanding that global shipping thrives on credibility, collaboration, and long-
term thinking.

This book is more than a collection of insights; it is an affirmation of responsibility. My hope is that it
inspires readers and contributors alike to see themselves as custodians of a shared maritime future
defined by innovation, cooperation, and continuous excellence.

Aziz Mantrach
FONASBA Chairman of the YABA Review Committee

Members of the YABA Review Committee

The launch of the FONASBA Young Ship Agent and Broker Award (YABA) 2025 is a powerful celebration of
the voice, vision, and immense potential of our youth as catalysts for leadership, innovation, and positive
change within the global maritime industry. It affirms our belief that the future of ship agency and
shipbroking lies firmly in the hands of well-prepared, inspired, and ethically grounded young
professionals.

As Chairman of the Education and Quality Committee and a member of the Vetting Committee, | am
especially proud of YABA as a strategic and forward-looking platform for identifying, nurturing, and
empowering emerging talent who will shape the future of FONASBA. The YABA Book Award, in particular,
continues to provide a meaningful pathway through structured mentorship, skills development, and
healthy competition, reinforcing our commitment to attracting, engaging, and retaining young members
who are eager to learn, contribute, and lead.

The YABA Awards have grown in prestige and appeal, rewarding excellence, originality, and commitment.
Through this innovative initiative, FONASBA consistently demonstrates that when young people are given
the right opportunities, guidance, and exposure, they rise with confidence, creativity, and purpose.
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I encourage all eligible young professionals to begin preparing now and to actively participate in the
YABA Competition 2026. The opportunities for recognition, growth, and mentorship are substantial, and
the rewards extend far beyond the awards themselves.

I warmly congratulate the YABA 2025 award winners for their outstanding achievements. For the first
time, they had an opportunity to attend the AGM and present their papers. Your success inspires others
and stands as a testament to what is possible through dedication, mentorship, and vision. Together, we
look to the future of ship agency and shipbroking with renewed hope and confidence.

Antonios Venieris
FONASBA Chairman Education and Quality Committee

The 12th cycle of the YABA project has demonstrated the truly international scope of FONASBA initiative.
With 12 papers submitted by participants from 10 different countries across three continents, the project
continues to affirm its global presence. This diversity highlights the wide reach of shipping agency
business community while also reflecting the strong motivation among our younger colleagues to engage
in research, analysis, and thoughtful reflection on both the current state and future direction of our
profession.

The range of topics addressed in this cycle has been particularly impressive. The papers explored subjects
such as the impact of artificial intelligence on the industry, strategies for reducing fuel consumption and
minimizing greenhouse gas emissions, the digital transformation of shipping agency practices, challenges
and opportunities for women working in the shipping industry, and the vital role of ship agents and
brokers in advancing maritime sustainability. Together, these topics illustrate the breadth of interests
among our young colleagues and confirm their awareness of the most significant global trends shaping
the shipping industry today.

Through the research presented in these papers, we are able to deepen our collective understanding of
key issues in the maritime field. The papers serve as valuable reference points, providing a solid
foundation for further research and discussion. In this way, the YABA project fosters a culture of
continuous learning and professional development within our industry.

I would like to highlight the words of Joseph Matti Altaweel, who succinctly captured the evolving
responsibilities of maritime agents in the modern era:

“As the shipping industry continues to evolve, ship agents must adapt to new challenges and
opportunities, leveraging digital technologies and embracing sustainability to stay competitive. By
investing in digital skills, building stronger partnerships, and staying informed about new market trends,
ship agents can enhance their own operations while contributing to the broader goal of creating a more
efficient and sustainable shipping industry.”

With the continued success and growing impact of the YABA project, | strongly encourage our young
colleagues to apply for YABA 2026. | am confident that the publication of their papers will contribute both
to the advancement of their individual careers and to the ongoing development and progress of our
profession.

Jakov Karmeli¢
FONASBA former Vice President for Education



The Young Agents & Brokers Award (YABA) continues to showcase the best of our profession: curiosity,
rigor, and a commitment to serving with excellence. This year’s book brings together perspectives that do
more than describe challenges—they offer practical ways forward. From strengthening compliance and
operational quality to embracing digital tools and data-led decision-making, the contributions reflect the
everyday craft of ship agency and broking and the future we are actively building.

As Deputy Secretary General and Director of Contracts, | see first hand how fresh thinking from early-
career professionals improves the way we communicate, negotiate, and deliver value to our customers.
YABA creates a platform where ideas are tested, confidence is built, and peer networks take root. That
combination—ideas, confidence, and community—advances our whole sector.

To every contributor and reader: treat this book as a conversation starter. Share chapters with colleagues,
discuss what resonates, pilot one insight in your team, and offer mentorship to the next generation. To
the winners—congratulations—and to all participants, thank you for the energy you bring.

My gratitude to FONASBA and the editorial committee for stewarding this important initiative. May the
YABA Book inspire us to lead with integrity, safety, and efficiency in the year ahead.

Stinne Taiger lvg
BIMCO Deputy Secretary General & Director of Contracts

It was a privilege to serve on the YABA panel for this year’s competition and to witness the creativity,
insight, and ambition reflected in the essays provided by the entrants. This award is more than a
recognition of individual achievement—it is a celebration of the ideas and energy that will shape the
future of our industry. Each contribution demonstrates not only technical knowledge but also the passion
and commitment that drives progress.

For young professionals, opportunities like this are invaluable. They provide a platform to share
perspectives, challenge assumptions, and inspire others. The essays collected in this year’s YABA 2025
Book are a testament to the depth of talent among those young agents and brokers and a reminder that
innovation often begins with fresh thinking and bold questions.

As an industry, we thrive when we invest in the next generation. This competition does exactly that: it
encourages dialogue, rewards excellence, and builds a sense of community. | am proud to play a part in
recognizing these voices and supporting their journey. Congratulations to all who entered—you are
helping to define what comes next, and that is something worth celebrating.

Mark Brattman
ITIC Claims Director

As the director of the International Maritime Union in Greece, | am truly honoured to be a member of
FONASBA'’s Young Ship Agent & Ship Broker of the Year Award Review Committee, for | genuinely believe
that -just like the introduction of the FONASBA Quality Standard — the YABA ranks among our
Federation’s most inspiring and promising initiatives, throughout the course of its history.



In my humble opinion, the YABA initiative serves not only as a unique platform for my Fellow -albeit much
younger- Agents and Brokers to conduct their own original or secondary research and present their
findings, conclusions and proposals to a global audience of Maritime Professionals, but it also constitutes
a unique opportunity to get acquainted and familiarize themselves with FONASBA’s international
Community as well as the diversified modus operandi of its Members.

Shipping and its related professions at sea and ashore have always been subject to the ancient Greek
Philosopher Heraclitus’ principle «change is the only constant in life», and no matter how glorious our
past may have been or how bright we aspire our future to be, it all comes down to our willingness to
«learn, unlearn, and relearn» and this is precisely why YABA is much more than an essay competition; it is
a stepping stone for junior Professionals to make their mark by offering fresh perspectives, for senior
ones to take notice of, and -most importantly- for all of us to «adopt, adapt, improve».

Anacreon Mataragas, FICS
International Maritime Union in Greece Director
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INTRODUCTION
OVERVIEW OF DARK FLEETS IN GLOBAL MARITIME TRADE

Global maritime trade stands as one of the most critical arteries of the modern economy,
responsible for the movement of approximately 80—90% of all goods traded across the globe
(UNCTAD), 2024). From oil and gas to electronics, clothing, and agricultural products, ships
transport the vast majority of commodities that sustain daily life and international commerce.
Yet, behind the seemingly well-regulated facade of container ports and shipping routes, a
shadow network has emerged, one that exploits the loopholes of maritime law, geopolitical
tensions, and lax oversight mechanisms to operate in the margins of legality. These are the so-
called dark fleets: vessels that purposefully evade detection and accountability by operating
under concealed ownership, falsified documentation, and deceptive routing techniques.

Dark fleets are not entirely new to the maritime industry, but their prevalence and
sophistication have surged in the wake of rising global sanctions, increased geopolitical
tensions, and a broader digital transformation of the shipping industry. The term “dark fleet”
refers to a network of vessels, predominantly oil tankers and bulk carriers, operating outside the
normal maritime transparency framework. They frequently disable their Automatic
Identification Systems (AIS), engage in ship-to-ship (STS) transfers in poorly monitored waters,
and falsify cargo documentation to hide the origin or destination of their goods. These
strategies are not merely technical infractions, but they are deliberate acts of obfuscation,
designed to evade international sanctions, environmental regulations, and financial compliance
protocols.

At the heart of the dark fleet problem is the international community’s inconsistent maritime
enforcement, which enables such vessels to function across national boundaries with relative
impunity. These vessels are often registered under so-called “flags of convenience,” a legal
mechanism that allows shipowners to register their vessels in countries with lenient maritime
laws. (Julien Bouissou, 2024). Additionally, the true ownership of these ships is frequently
hidden behind layers of opaque corporate structures, including shell companies headquartered
in secrecy jurisdictions. As a result, holding shipowners accountable for environmental disasters,
sanction breaches, or illegal cargo becomes nearly impossible. ((OECD), 2023)

Over the past decade, dark fleets have proven themselves to be resilient and adaptive actors in
the maritime ecosystem. As regulators and tracking technologies evolve, so too do the evasion
tactics employed by these vessels. While sanctions against countries like Iran, Venezuela, North
Korea, and Russia have led to a surge in the use of dark fleets to transport restricted
commodities such as crude oil, they have also exposed deep vulnerabilities in the international
regulatory architecture (Council, 2023).

In 2022 alone, the dark fleet responsible for carrying Russian crude oil saw explosive growth in
the aftermath of the Ukraine conflict and Western-imposed sanctions. As traditional shipping
routes and clients became inaccessible due to embargoes and price caps, Russia, like Venezuela
and Iran before it, turned to an alternative logistics infrastructure that enabled the continuation
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of exports through sanction-evading tactics, particularly in collaboration with third-party
countries.

Yet the consequences of these fleets are not limited to geopolitical subversion. They represent a
clear and present danger to global financial institutions, environmental safety, and maritime
security. Many of the ships involved are over 20 to 25+ years old, poorly maintained, and often
lack valid Protection & Indemnity (P&I) insurance. ((IMO), Global Maritime Security: Threats and
Challenges, 2022). This not only increases the likelihood of vessel failure and catastrophic spills
but also leaves coastal nations and marine ecosystems vulnerable to irreparable harm, with no
recourse for damages.

SIGNIFICANCE OF THE ISSUE

The growing influence of dark fleets marks a serious challenge to global governance across
multiple domains. While the maritime industry traditionally operates under complex but
structured systems governed by organisations like the International Maritime Organisation
(IMO), the emergence of dark fleets undermines the legitimacy and efficacy of these
institutions. The significance of dark fleet operations can be understood across four
interconnected spheres:

a. Sanctions Enforcement: Dark fleets directly undermine the power of economic
sanctions, which are a key tool used by nations to exert diplomatic pressure on rogue
states, deter military aggression, and enforce international law. By providing a
clandestine channel for transporting sanctioned goods, particularly oil from Russia, Iran,
and Venezuela, these fleets render sanctions less effective and deprive sanctioning
states of leverage.

According to multiple independent tracking firms and maritime intelligence providers, between
1.5 and 2 million barrels of crude oil per day are transported globally using dark fleet tankers
(Soldatkin, 2024). This volume, if monetized at conservative estimates of $70 per barrel,
represents over $100 billion annually in sanction-bypassing oil trade. The scale of this economic
leakage poses a grave threat to international financial systems and the credibility of multilateral
enforcement mechanisms. ((CREA), 2024)

b. Maritime Security and Sovereignty: Many dark fleet vessels operate in sensitive
maritime corridors, such as the Strait of Hormuz, the South China Sea, and the Eastern
Mediterranean, where overlapping territorial claims already make naval governance
challenging. These unmonitored vessels can serve as platforms for smuggling, arms
trafficking, and even terrorist logistics. Their presence compromises national security
and hampers regional stability, especially in areas where maritime borders remain
contested or poorly enforced. (IMO), Maritime Security and Piracy Reports 2023, 2024

c. Environmental Risks and Safety Hazards: The environmental impact of dark fleets is
disproportionately high. Because these vessels often bypass safety inspections and are
not covered by standard insurance policies, they pose a significant risk in terms of oil
spills, onboard fires, and maritime accidents. In 2022, a vessel suspected of carrying
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sanctioned Venezuelan oil ran aground near Gibraltar, spilling crude into the sea and
costing over $100 million in cleanup and compensation. Such incidents are expected to
rise as dark fleet vessels grow older, and maintenance remains neglected. (Pedrozo,
2025)

Moreover, these vessels often dispose of waste illegally, conduct ballast water discharges in
ecologically sensitive zones, and bypass routine emission control area (ECA) restrictions, further
exacerbating marine pollution and contributing to global climate change. (Tannenbaum, 2024)

d.

Financial and Legal Risk to Stakeholders: For banks, insurance providers, and shipping
brokers, dark fleet activities pose enormous reputational and legal risks. Financial
institutions that unwittingly finance transactions involving dark fleet cargo can become
subject to regulatory penalties, and insurance companies may face fraudulent claims
involving vessels or cargoes that were misrepresented through forged Bills of Lading
(BLs) or falsified vessel certifications.

Compliance teams at banks and maritime law firms report that they are overwhelmed by the
growing sophistication of document forgery and frequently lack the tools or data to verify vessel
histories in real time. The implications of this gap are far-reaching, especially in a world where
global supply chains are increasingly scrutinised for compliance with Environmental, Social and
Governance (ESG) standards. (Tannenbaum, 2024)

OBJECTIVES OF THE PAPER

The purpose of this paper is to provide a comprehensive, detailed exploration of the dark fleet
phenomenon, identifying the full scope of the problem and presenting practical, enforceable
strategies for its control. The key objectives are as follows:

a.

To analyse how dark fleet vessels operate, including their use of AIS manipulation,
forged documents, ship-to-ship transfers, and multi-port routing to obscure cargo origins
and vessel movements.

To examine the structural vulnerabilities in the global maritime system that allow these
fleets to thrive, particularly jurisdictional gaps, lack of enforcement coordination, and
geopolitical ambiguity.

To evaluate the economic, environmental, and security threats posed by these
clandestine operations, drawing on case studies, international data, and expert reports.
To propose robust detection and prevention strategies, leveraging technology,
international cooperation, financial reform, and legal instruments that target the
enablers of dark fleet activity.

To advocate for increased transparency, accountability, and sustainability in maritime
governance through regulatory reforms, blockchain implementation, vessel tracking
innovations, and harmonised sanctions enforcement.
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By addressing these aims, the paper seeks to arm policymakers, regulators, financial
institutions, and maritime professionals with the tools and understanding required to disrupt
the shadow networks that threaten the integrity of global maritime trade.

UNDERSTANDING DARK FLEETS
CHARACTERISTICS AND KEY FEATURES

The term “dark fleet” refers not merely to vessels that seek anonymity but to an entire class of
maritime operations designed to operate in the shadows, shielded by opacity, deception, and
legal ambiguity. These ships, often engaged in illegal or quasi-legal activity, are defined not by a
single trait but by a complex matrix of behaviours and features that make them hard to trace
and even harder to hold accountable.

At the heart of dark fleet operations lies concealed ownership. Most of these vessels are
registered under opaque corporate structures, frequently involving shell companies based in
secrecy jurisdictions such as Panama, Liberia, St Kitts, Nevis and the Marshall Islands. This lack
of transparency is not a side effect but rather a deliberate strategy that allows bad actors to
avoid scrutiny, accountability and regulatory obligations. In many cases, tracing the true
ownership of a dark fleet vessel requires not only cross-border legal cooperation but also
forensic-level financial investigation. (Intelligence, 2023)

In tandem with opaque registration practices, dark fleet vessels often operate with forged or
manipulated documentation. Bills of Lading (BLs), a core legal instrument in international
shipping, are frequently altered to disguise the nature or origin of cargo. In dark fleet
operations, it is not uncommon for oil originating in sanctioned countries such as Iran or Russia
to be labelled as coming from third-party nations like Malaysia, Oman or the UAE. These
falsifications allow the cargo to pass through customs and inspection points with reduced risk of
detection, especially in jurisdictions with weak maritime enforcement. (Triebert, 2023)

Adding to this ecosystem of deception is the manipulation of Automatic Identification Systems
(AlS), a technology mandated by the International Maritime Organisation (IMO) to track vessels
in real time. Dark fleet operators often engage in AlS spoofing, transmitting false location data
to disguise the ship's true coordinates or simply turn off their transponders altogether while
passing through sensitive regions. Disabling AIS is a flagrant violation of international maritime
law, yet it remains a common tactic due to the difficulty of enforcement in vast international
waters. (Androjna A. P., 2024)

Another essential strategy is the use of Ship-to-Ship (STS) transfers, wherein cargo is moved
between vessels while at sea, typically in neutral waters. These transfers are often conducted
under the cover of darkness or in remote locations to avoid detection by satellite imagery or
naval patrols. Through STS operations, dark fleet vessels can effectively launder the origin of
their cargo. For example, sanctioned crude oil might be transferred from a flagged vessel to one
with no direct connection to a sanctioned country, thus creating a paper trail that appears
legitimate. (Ballinger, 2024)
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KEY MOTIVATIONS BEHIND DARK FLEET OPERATIONS

Understanding the motivations behind dark fleet operations requires a closer look at global
economic incentives, geopolitical tensions, and structural gaps in the maritime trade system.
While specific objectives vary, several key drivers consistently underpin their activities,
including:

a. Evasion of International Sanctions

One of the primary drivers of dark fleet activity is the desire to evade international sanctions,
especially those targeting the export of oil and gas from countries like Iran, Russia, Venezuela,
and North Korea. Sanctions imposed by major economies, including the United States, the
European Union, and the United Kingdom, are designed to exert economic pressure on
governments accused of human rights violations, nuclear proliferation, or aggression against
sovereign states. However, enforcing such sanctions on the high seas is immensely difficult, and
dark fleet operators exploit this challenge to maintain revenue streams from banned exports.
(U.S. Department of State, 2020)

Following Russia's invasion of Ukraine in 2022, a robust sanctions regime targeted its energy
exports. In response, Russia increasingly relied on a shadow fleet composed of older, minimally
insured vessels registered under opagque ownership structures and flags of convenience. These
tankers employed AIS spoofing and ship-to-ship (STS) transfers to deliver crude oil to nations
less stringent in sanction enforcement, such as India and China (Androjna A. P., 2024) (Lloyd’s
List Intelligence, 2023).

b. lllicit Cargo Movements: Arms, Drugs, and More

Dark fleets are not limited to smuggling hydrocarbons. They also play a pivotal role in the global
black market for arms, narcotics, counterfeit goods, and endangered wildlife. The same
techniques that allow oil shipments to evade scrutiny, falsified paperwork, disguised routes, and
STS transfers are equally effective for transporting high-value illegal goods.

In conflict zones, such as the Horn of Africa or Southeast Asia, dark fleet vessels have been
linked to arms trafficking for militias and insurgent groups. Similarly, the UN Office on Drugs and
Crime (UNODC) has identified maritime smuggling routes used to ferry drugs between Latin
America and West Africa. These operations are facilitated by a lack of oversight in international
waters, making interdiction both logistically difficult and politically sensitive. (United Nations
Office on Drugs and Crime, UNODC, 2024)

c. Economic Incentives and Competitive Advantage

Beyond illicit trade, some dark fleet operators are motivated by economic rationality; they
simply wish to minimize costs and maximize profits. Complying with international safety,
environmental, and labour standards imposes significant operational burdens on legitimate
shipping companies. In contrast, dark fleet vessels often forgo insurance, delay maintenance,
and use low-wage, poorly trained crews, allowing them to undercut competitors on price.
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Thus, the motivations behind dark fleet operations are varied but interlinked: the evasion of
sanctions, facilitation of illicit trade, and pursuit of economic gain form the triad that sustains
this shadowy parallel shipping industry.

GROWTH AND CURRENT SCALE

The proliferation of dark fleets over the past decade has been nothing short of staggering,
reflecting both increased demand and systemic gaps in maritime governance. Once a fringe
activity conducted by a handful of rogue states or criminal organizations, dark fleet operations
have grown into a sophisticated global enterprise with hundreds of ships, billions in trade
volume, and an expanding network of facilitators.

According to TankerTrackers.com, the number of vessels classified as dark or shadow tankers
increased from roughly 200 in 2021 to over 600 by early 2024, a growth of 300 percent in just
three years. This rapid growth has been driven primarily by demand from sanctioned oil
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exporters seeking alternative supply routes. As Western countries tighten sanctions, sanctioned
states and their allies have responded by acquiring or chartering older tankers to create what
analysts have dubbed a “ghost fleet.”

These vessels often operate well beyond their expected service life, with many exceeding 25-30
years in age. This is supported by data from AXIS Marine, which shows that more than 1,300
vessels in the global fleet are over 25 years old, including nearly 100 ships above 30 years.
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Older tankers are more readily available on the second-hand market, cheaper to acquire, and
less likely to attract regulatory scrutiny when reflagged under obscure jurisdictions. Because
these vessels often lack valid classification or Protection & Indemnity (P&I) insurance, they are
considered unfit for regular commercial activity but remain perfectly suited for high-risk, high-
reward ventures like sanction evasion.

In terms of impact, dark fleets now carry approximately 10% of global seaborne crude oil,
according to data compiled by Bloomberg and maritime intelligence firms. This figure
underscores not just the scale of the problem, but its normalization within global trade. When
one in ten barrels of oil at sea is effectively “off the books,” the implications for energy, financial
institutions, and environmental safety become profound.

Dark fleet operations are no longer limited to tankers. The model has been replicated across
other sectors, including dry bulk carriers and container ships. Analysts estimate that 5-10% of
containerized trade globally may involve some form of illicit activity, whether through falsified
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manifests, smuggling of contraband, or evasion of customs duties. In regions like West Africa
and Southeast Asia, entire port clusters have become hubs for these shadow trades. (List, 2023)

Finally, the influence of dark fleets extends beyond the vessels themselves. A web of logistics
firms, maritime lawyers, port agents, and financial intermediaries plays a critical role in enabling
these operations. Many of these actors operate in grey zones, offering “compliance advisory
services” that, in practice, amount to regulatory arbitrage. The result is a global maritime
shadow economy that is increasingly difficult to dismantle.

OPERATIONAL TACTICS OF DARK FLEETS

Understanding the operational behaviour of dark fleets is essential to unravelling their full
impact on global maritime trade. These clandestine operations are not random acts of evasion
or opportunistic shortcuts; rather, they are highly organized, well-financed, and deliberately
orchestrated systems of deceit. They combine technical subterfuge, bureaucratic manipulation,
and legal ambiguity to function outside the realm of legitimate maritime oversight. This section
offers an in-depth exploration of the primary tactics that dark fleets employ to remain
undetected, obscure the true origins of cargo, and evade international scrutiny. These methods
include the falsification of documentation, manipulation of Automatic Identification Systems
(AIS), utilization of multi-port call strategies, and Ship to Ship (STS) transfers, all designed to
distort the vessel’s voyage history and mask the identity of owners and cargo.

MANIPULATION OF DOCUMENTATION

At the heart of dark fleet operations lies the manipulation and fabrication of critical shipping
documents, particularly the Bill of Lading (BL). The BL is more than just a receipt for cargo; it is a
legal document that serves as a title to the goods and a key reference for banks, insurers,
customs authorities, and legal entities involved in maritime logistics. Its falsification has far-
reaching consequences, enabling illicit cargo to enter legal supply chains and undermining
global trade compliance mechanisms.

Operators within the dark fleet system are known to systematically switch BLs to misrepresent
the origin, nature, or ownership of cargo. For example, crude oil loaded in a sanctioned country
such as Iran or Venezuela may be rebranded on paper as originating from a neutral or third-
party location like Oman or Malaysia. These altered documents are then used to deceive buyers,
authorities, and financial intermediaries involved in the transaction. The alteration of BLs is
often carried out in conjunction with false port records and tampered cargo manifests,
effectively creating an entirely fictitious trade narrative.

The motivation for this deception is clear: a legitimate-looking BL allows the illicit cargo to pass
through customs and gain entry into regulated markets. Furthermore, banks and insurers rely
heavily on these documents when providing letters of credit or underwriting shipment risks. A
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forged BL thus allows the dark fleet to secure financing and insurance under false pretences,
further embedding illicit trade within the legitimate financial system.

FRAUDULENT VESSEL CERTIFICATION AND REGISTRY PRACTICES

Equally problematic is the widespread use of fraudulent or expired vessel certification. Every
commercial ship is required to carry various safety and operational certificates issued by
classification societies. These documents verify that the vessel meets international safety,
maintenance, and operational standards. However, dark fleet operators often circumvent this
system by either forging certificates or continuing to operate with expired or revoked
documentation.

Many vessels operate under Flags of Convenience (FOCs), often in jurisdictions known for
minimal regulatory oversight. These open registries often lack the capacity or will to enforce
safety, labour, and environmental standards, allowing shipowners to obscure vessel histories
and evade accountability. Through this form of regulatory arbitrage, non-compliant or
sanctioned vessels can easily reflag with falsified documents and continue operating with
impunity.

Adding to this challenge is the abuse of the IMO vessel numbering system, originally intended to
ensure unique ship identification. Investigations show that bad actors exploit the system by
transferring IMO numbers between ships or using forgeries to conceal a vessel’s identity. This is
frequently paired with FOC reflagging, making it difficult for authorities to trace vessel
ownership and compliance records. (Bockmann, Abuse of IMO vessel-numbering scheme and
falsely flagged ships continues, committee hears, 2023)

The combined manipulation of identity and flag status creates major loopholes in maritime
governance. Without stronger international enforcement and advanced tracking systems, these
practices will continue to threaten safety, environmental security, and transparency in global

shipping.

The implications of fraudulent certification extend beyond regulatory evasion. Ships that are
improperly maintained pose a significant threat to marine ecosystems and crew safety. These
vessels are more prone to mechanical failure, collisions, and environmental disasters. Moreover,
if an incident does occur, the absence of valid certification and insurance coverage means that
affected parties, including coastal states and shipping partners, are left to absorb the financial
and environmental fallout.

AUTOMATIC IDENTIFICATION SYSTEM (AIS) SPOOFING AND DISABLING

AlS technology, mandated under the International Maritime Organization’s Safety of Life at Sea
(SOLAS) convention, is designed to prevent maritime collisions and promote transparency in
shipping operations. Vessels above a certain size are required to broadcast their location,
course, speed, and other identifying data through AIS, which can then be tracked by other ships,
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ports, and satellite systems. However, in the murky waters of dark fleet operations, AlS is
routinely manipulated to obscure a vessel’s true movements.

There are three primary ways dark fleets manipulate AlS data:

a. Disabling AIS Transponders: In high-risk or high-surveillance zones, such as near
sanctioned nations or in chokepoints like the Strait of Hormuz, vessels may deliberately
turn off their AIS transponders to become "invisible" to tracking systems. This practice is
commonly known as “going dark.” While SOLAS requires continuous AlS broadcasting,
enforcement of this rule is uneven, and many infractions go unnoticed.

b. Spoofing Location Data: More technologically sophisticated operators may engage in AIS
spoofing, which involves sending false location coordinates or mimicking the identity of
another vessel. This allows a sanctioned ship to appear as though it is operating in a
completely different part of the world, misleading authorities and satellite monitors.

c. Identity Masking Through Vessel Cloning: In rare but growing cases, dark fleets have
been found using the identity of a legitimate vessel, complete with cloned AIS signals
and ship names to confuse regulators. In such scenarios, two ships may appear in the
same region with identical identifiers, rendering tracking systems ineffective.
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The Roma, a 23-year-old VLCC, is suspected of deceptive operations, falsely claiming a Comoros flag and
classification with Overseas Marine Certification Services, despite lacking valid registration, class, and insurance.
The IMO database highlights these discrepancies, and a Panama-based classification society confirmed in April
2023 that it does not class the vessel. Registered under Koro Shipping Services Inc. in the Marshall Islands, Roma is
listed in IMO GSIS, Lloyd'’s List Intelligence, and Equasis, but its Sharjah, UAE address is untraceable, and its ISM
manager remains unknown.

AlS data reveals multiple transmission gaps, with the last recorded discharge at Dongjiakou, China, four months
ago. While such vessels typically remain offshore to evade inspections, Roma was tracked at Manila anchorage
from March 5-8, 2023, likely for a crew change. Lloyd’s List contacted the Philippine authorities regarding a possible
inspection but received no response. (Bockmann, Shifty Shades of Grey: the different risk profiles of the dark fleet
explained, 2023)

These deceptive tactics render maritime surveillance tools less effective, making it
extraordinarily difficult for enforcement agencies to monitor cargo routes or determine a ship’s
true point of origin. They also create significant safety risks for other vessels in crowded sea
lanes, as untracked ships become collision hazards.

Multi-Port Call Strategies to Conceal Cargo Origins

Another intricate tactic employed by dark fleets is the use of multi-port call strategies. Instead
of traveling directly from the loading port to the final destination, these vessels may stop at
several intermediate ports, often in countries with minimal scrutiny where documentation is
altered, cargo is partially offloaded and mixed, or simply to create confusion about the ship’s
voyage history.

For instance, a sanctioned crude oil cargo originating from Iran might be first shipped to a port
in Pakistan, where part of the cargo is offloaded and rebranded. From there, the vessel may
continue to any one of the oil-producing Gulf countries, where it undergoes another round of
document adjustments before finally proceeding to its end-market in Southeast Asia or even
Europe. By the time the cargo reaches its final port, its origin has been so thoroughly obscured
that it appears indistinguishable from legitimate shipments.

These multi-port strategies serve several purposes. First, they disrupt the “chain of custody” in
trade documentation, making it difficult for authorities or auditors to trace the cargo’s original
source. Second, they provide opportunities to launder the cargo’s identity through STS transfers
or the blending of different oil grades. Third, they allow for the manipulation of customs records
and tax filings in ways that enable further financial fraud.

SHIP-TO-SHIP (STS) TRANSFERS IN INTERNATIONAL WATERS

Perhaps the most clandestine of all tactics is the Ship-to-Ship (STS) transfer. This practice
involves the transfer of cargo between two vessels at sea, often in remote and loosely regulated
international waters. While STS transfers are not inherently illegal and are frequently used for
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logistical reasons in legitimate trade, they become problematic when used by dark fleets to
launder the identity and origin of illicit cargo.

Figure 4 Indonesia seizes Iranian-flagged tanker suspected of illegal oil transfer

Indonesian authorities seized the Iranian-flagged super tanker MT Arman 114 in the North Natuna Sea for allegedly
conducting an illegal ship-to-ship transfer of crude oil with the Cameroon-flagged MT Stinos. The vessel, carrying
over 272,000 metric tons of light crude oil worth approximately 5304 million, was found spoofing its AlS location to
appear in the Red Sea while operating in Indonesian waters. Officials also accused the tanker of dumping oil into
the ocean, violating environmental laws. The crew, including its Egyptian captain and 28 personnel, was detained,
and authorities vowed stricter maritime patrols to prevent future violations. (Nangoy, 2023)

STS transfers allow dark fleet operators to mix sanctioned oil with legally sourced crude,
creating a “gray market” product that is harder to trace. These exchanges often occur in known
STS hotspots such as the Gulf of Oman, the South China Sea, the Eastern Mediterranean, and
the mid-Atlantic. Because these areas are beyond the jurisdiction of any single nation,
enforcement becomes a complex geopolitical challenge.

In addition to laundering cargo identity, STS transfers are often used to consolidate shipments
from multiple small tankers into a larger vessel that is better equipped to deliver to major
markets. This bulk consolidation further obscures the provenance of the cargo, especially when
paired with falsified documentation and spoofed AlS signals.

Moreover, the absence of port infrastructure and emergency response teams in these remote
areas increases the risk of oil spills and maritime accidents. Unlike regulated port facilities,
open-sea STS transfers lack safeguards, oversight, and environmental contingency planning,
making them a ticking ecological time bomb.
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Figure 5: Route of crude tanker Hero I

The crude oil tanker Hero Il travels from the Gulf of Oman, largely with its AlS turned off. It
briefly appears during its transit through the Singapore Strait, then goes dark again. When it
reappears, a draught change is logged before it heads back in the direction it came from.
(Jungman, 2023)

THE IMPACT OF DARK FLEETS AND REGULATORY CHALLENGES
THE IMPACT OF DARK FLEETS

The activities of dark fleets that conceal their identity, ownership, and operations extend far
beyond regulatory evasion. Their covert practices have far-reaching implications, destabilizing
not only economic systems but also environmental safeguards, financial institutions, and
national security frameworks. This section examines the multidimensional impacts of dark fleets
across four critical domains.

ECONOMIC AND GEOPOLITICAL IMPLICATIONS

Dark fleets undermine the integrity of international sanctions regimes by covertly transporting
restricted commodities, particularly oil and gas from sanctioned states such as Russia, Iran,
Venezuela, and North Korea. These operations weaken the effectiveness of sanctions imposed
by the United Nations (UN) or the European Union (EU) and other multilateral bodies and the
United States of America (US), allowing targeted regimes to sustain revenue streams that fund
military programs, domestic repression, or geopolitical provocations.
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Beyond sanctions evasion, the unregulated inflow of such commodities distorts global markets.
Illicit oil sales obscure true supply levels, complicating price forecasts and undermining
legitimate exporters who must operate transparently. The resulting volatility affects not only
energy markets but also national economies dependent on predictable pricing structures.

Geopolitically, nations are entangled in dark fleet logistics, whether through ship registries, port
access, indirect trade risk, or diplomatic backlash. For instance, Southeast Asian states that
engage with sanctioned oil may face tensions between economic needs and international
obligations, straining their foreign policy positioning and exposing them to secondary sanctions
or political pressure.

ENVIRONMENTAL AND SAFETY HAZARDS

Dark fleet vessels are frequently older ships with poor maintenance records, operating outside
recognized safety and environmental frameworks. These conditions significantly elevate the risk
of maritime accidents, particularly oil spills, which can devastate marine ecosystems and coastal
communities. Such risks are amplified manifold because dark vessels often operate in remote or
ecologically sensitive regions, including the Arctic and Southeast Asian waters.
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Figure 6: The Pablo Explosion

The explosion of the Gabon-registered oil tanker Pablo off Malaysia’s coast highlights the dangers of shadow fleet
operations, which involve aging, poorly maintained vessels transporting sanctioned oil under unclear ownership
and without insurance. While 25 of 28 crew members were rescued, three remain missing, and cleanup efforts face
obstacles due to the vessel’s opaque registration. Reports indicate oil pollution near Indonesia, with no responsible
party identified. The incident underscores growing concerns over fraudulent ship registrations, illicit oil trading, and
maritime safety risks, calling for stronger global regulatory enforcement. (Mandra, 2023) (Krishnamoorthy, 2023)
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Ship-to-ship (STS) transfers, a common method used by dark fleets to avoid detection, are often
conducted without regulatory oversight. These transfers increase the likelihood of spills and
complicate efforts to monitor vessel activity, especially when they occur in international waters.

Figure 7 Dark fleet tankers ‘spill 5,400 barrels

Two dark fleet tankers avoided nearby ports and conducted a ship-to-ship (STS) transfer at the intersection of
Kuwait, Iraq, and Iran, an area known for unregulated maritime activities. The next morning, satellite imagery
revealed an oil spill equivalent to approximately 5,400 barrels, yet no official reports were filed. These incidents
occur frequently and unnoticed, leading to significant environmental damage and cleanup costs borne by coastal
nations. The lack of oversight and accountability in such operations continues to pose a growing threat to marine
ecosystems and regional stability. (Dixon, 2023)

Human safety is also compromised. Crews aboard these vessels frequently endure hazardous
working conditions, in violation of the Maritime Labour Convention (MLC). Many lack adequate
safety equipment, proper certification, or even legal employment status. In some cases, crew
members are victims of forced labour or trafficking, an ongoing concern that merges human
rights violations with maritime risk.
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The explosion of the Thai-flagged oil tanker Smooth Sea 22 on January 17th, which killed two crew members and
left five missing, exposed a fraudulent ship-identity scheme. Though registered as a 2018-built vessel, investigations
revealed it was actually built in 1986, previously sailing as Hai Zhou 168 and Smooth Sea 28. This deception links to
North Korean sanctions evasion, a tactic observed in at least 11 vessels, according to C4ADS. The fraudulent IMO
registration raises concerns over the validity of its S30 million insurance claim, highlighting broader risks in
maritime security, compliance, and enforcement. (Smooth Sea 22 was not the ship it claimed to be, 2023)

FINANCIAL IMPACT AND ILLICIT FINANCING

The financial dimension of dark fleet operations is closely tied to transnational crime. Payments
for illicit shipments often pass through complex webs of shell companies, offshore accounts,
and opaque financial instruments. These practices facilitate large-scale money laundering,
enabling criminal and state actors to integrate illicit funds into the legitimate financial system.

Such activities undermine global anti-money laundering (AML) efforts, erode trust in financial
institutions, and enable sanctioned actors to maintain economic influence. Regulatory arbitrage
and the use of legal grey zones make it difficult for enforcement agencies to trace the origin or
destination of illicit funds.

The impact also extends to fair trade. By avoiding taxes, duties, and compliance costs, dark
fleets can undercut legitimate operators, offering goods at artificially low prices. This not only
distorts competition but also shifts the financial burden of cleanup, insurance, and enforcement
onto compliant actors and public institutions, creating a structural disadvantage for law-abiding
participants in global trade.

NATIONAL SECURITY RISK

Perhaps most alarmingly, dark fleets serve as conduits for the transport of arms, narcotics, and
dual-use technologies that can be weaponized or diverted for illicit purposes. Their ability to
evade detection makes them effective channels for supporting insurgent groups, militias, and
even terrorist organizations. The resulting proliferation of weapons and controlled materials
fuels conflict, undermines peacekeeping efforts, and destabilizes already fragile regions.
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Because dark fleet operations often occur in legal and geographic grey zones such as
international waters or ports with weak oversight, they represent persistent blind spots in
maritime governance. This limits the ability of states to exert control over their borders and
trade flows, posing long-term risks to national and regional security.

Figure 9 F Record Seizures of Drugs and Weapons in the Arabian Sea and Gulf of Oman

In 2021, U.S. and international forces under CMF, U.S. Naval Forces Central Command, and U.S.
5th Fleet seized over $193 million in illegal drugs and 8,700 illicit weapons during maritime
interdictions in the Gulf of Oman and Arabian Sea. Increased patrols led to 50+ vessel boardings,
14 drug seizures, and multiple large-scale arms interceptions, including AK-47s, anti-tank
missiles, and sniper rifles. The multinational coalition continues efforts to combat smuggling,
disrupt criminal networks, and enhance regional maritime security. (Executive, 2022)

REGULATORY AND ENFORCEMENT CHALLENGES

One of the core challenges in regulating dark fleets is their strategic use of legal loopholes and
technical subversion. Many vessels operate under flags of convenience or other flags where
maritime oversight is weak, and compliance requirements are minimal. This allows ship owners
to bypass national laws, lower costs, and obscure responsibility. Further complicating
enforcement is the widespread use of shell companies and front organizations, often based in
secrecy jurisdictions. These structures mask the true ownership of vessels, making it
exceedingly difficult for authorities to trace operators or impose sanctions.
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In addition to legal evasions, dark fleet vessels routinely manipulate or disable their Automatic
Identification System (AIS), a key tool used by authorities to track maritime traffic. By
broadcasting false coordinates (spoofing) or switching off AlS entirely, they can mask their
movements and operate undetected in remote or loosely governed waters. These combined
tactics, legal obfuscation, and technological evasion create a high degree of operational
anonymity, severely hampering international efforts to monitor and control illicit maritime
activity.

GAPS IN INTERNATIONAL COOPERATION AND COORDINATION

Another major challenge in combating dark fleets is the lack of cohesive international
cooperation. The global nature of the shipping industry requires coordination among countries,
international organizations, and regulatory bodies to enforce maritime laws effectively.
However, fragmented legal frameworks, conflicting national interests, and the absence of a
centralized enforcement mechanism create enforcement gaps that illicit operators exploit.
While UNCLOS establishes fundamental maritime principles, it lacks strong enforcement tools,
leaving shadow fleets largely unchecked. Some governments, driven by political concerns or
economic incentives, hesitate to act, further weakening regulatory efforts.

Despite oversight from organizations like IMO, enforcement remains inconsistent due to
sovereignty disputes and competing national priorities. Some states benefit indirectly from dark
fleets, particularly through access to discounted commodities, reducing their motivation to
intervene. Additionally, developing nations often lack the resources and technological
infrastructure necessary for effective maritime monitoring, enabling illicit operations to thrive.
In regions such as Southeast Asia, limited surveillance and enforcement capabilities allow
shadow fleets to operate with minimal risk, highlighting the need for stronger international
collaboration and regulatory measures.

FIVE STRATEGIES TO DETECT AND PREVENT DARK FLEET OPERATIONS

As dark fleet operations continue to grow in scale and complexity, global stakeholders must
develop robust strategies to counter these illicit maritime networks. While enforcement efforts
are often hindered by weak regulatory frameworks and jurisdictional loopholes, technological
advancements and international cooperation provide promising solutions. This section outlines
the key strategies that can be employed to detect and prevent dark fleet operations, ranging
from enhanced vessel tracking systems to financial reforms and the implementation of artificial
intelligence, blockchain technology.
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STRENGTHENING VESSEL TRACKING AND INSPECTION MECHANISMS

a. Al-Powered Surveillance and Satellite Monitoring: One of the most promising
developments in countering dark fleets is the application of artificial intelligence (Al) in
vessel tracking. Al-powered surveillance systems can process vast amounts of data in
real time, identifying irregular patterns in shipping activity and flagging suspicious
behaviour for further investigation. While AlS data is frequently manipulated by dark
fleet operators through methods such as spoofing and disabling the transponder, Al can
analyse these irregularities and flag ships that exhibit abnormal behaviour. By leveraging
machine learning algorithms, these systems can continuously refine their ability to
detect vessels involved in illicit activities.

Satellite technology plays a crucial role in identifying dark fleet vessels that use AlS
manipulation or engage in Ship-to-Ship (STS) transfers in unmonitored waters. In 2022, satellite
imagery was used to track a network of shadow tankers moving sanctioned oil from Venezuela
to Asia. By comparing satellite images with AIS data, authorities could identify discrepancies
that indicated possible dark fleet activity. This combination of Al and satellite imagery allowed
for the detection of illicit shipments that would have otherwise remained undetected.

b. Physical Inspections and Port Security

While technological advancements are essential, physical inspections at key ports and maritime
hubs also remain a crucial part of the enforcement strategy. Enhanced port security measures,
such as mandatory inspections of a ship’s cargo and documentation, are vital in preventing dark
fleet vessels from entering legitimate trade networks.

Countries that are major shipping hubs should implement stricter requirements for vessel
certification, documentation, and crew qualifications. For instance, when a vessel enters a port,
its Bills of Lading (BLs), cargo manifest, and vessel certificates should undergo thorough checks
to verify the authenticity of the information. By ensuring that proper due diligence is conducted
before allowing vessels to dock, ports can help block the entry of illicit goods and vessels
associated with dark fleet operations.

Port State Control (PSC) authorities are responsible for conducting inspections to ensure that
foreign ships comply with international safety standards. In 2021, the European Maritime Safety
Agency (EMSA) led several high-profile port inspections aimed at detecting vessels operating
under deceptive practices, such as falsifying BLs or using unregistered flags. By working in
cooperation with international maritime organizations like the International Maritime
Organization (IMO) and the International Maritime Bureau (IMB), port authorities can prevent
illicit vessels from entering ports and conducting illegal transactions. (Agency, 2021)
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FINANCIAL AND COMPLIANCE REFORMS

a. Enhanced Due Diligence by Financial Institutions

Banks, insurers, and other financial institutions serve as critical gatekeepers in preventing dark
fleet operations, ensuring financial transactions linked to illicit trade are swiftly flagged and
blocked. Know Your Customer (KYC) protocols are essential in identifying the true owners and
operators of vessels engaged in suspicious activities. These measures require financial
institutions to collect comprehensive data on vessel owners, operators, and cargo traders,
ensuring that transactions tied to sanctioned entities are intercepted before completion.

However, the effectiveness of this system is hindered by vetting software limitations, creating
unintended challenges. Current compliance tools, while designed to detect risks, often operate
on outdated data, leading to legitimate vessels engaged in OFAC-approved trade being wrongly
flagged and rejected. This lack of real-time precision forces financial institutions to err on the
side of caution, impeding lawful transactions and frustrating businesses that are compliant with
regulations.

To address this critical flaw, financial institutions must transition toward adaptive vetting
solutions that incorporate real-time updates, dynamic risk modelling, and Al-enhanced
transaction tracking. By leveraging advanced analytics, compliance teams can differentiate
sanctioned activity from permitted operations, ensuring legitimate transactions proceed
without unnecessary intervention. This shift will strengthen oversight without stifling lawful
trade, ultimately enhancing efficiency while curbing illicit maritime networks.

Iran’s ability to circumvent sanctions relies heavily on the use of shadow companies, shell
corporations, and offshore accounts. In 2020, several financial institutions were implicated in
facilitating illicit transactions related to Iranian crude oil. By failing to rigorously apply KYC
measures, these institutions allowed dark fleet operators to move vast quantities of sanctioned
oil through the financial system. Stricter compliance measures would have helped identify and
block these transactions earlier, preventing the flow of illicit oil to foreign markets.

Some banks now rationally check the authenticity of the Bills of Lading submitted to them as
part of a documentary credit. This has acted as a deterrent for dark fleet operators.

b. Anti-Money Laundering (AML) Measures and Transparency

In addition to KYC measures, Anti-Money Laundering (AML) regulations must be strengthened
to prevent the illicit flow of funds that support dark fleet operations. Using complex money
laundering schemes to finance the system of activities, practiced by the dark fleet operators, to
hide the true ownership and origins of transactions.

To address this, the international community should push for greater financial transparency.
Governments should impose stricter reporting requirements on companies involved in maritime
trade, ensuring that financial institutions can track the origins of all transactions. Digital
financial tools, including blockchain, can help enhance transparency and traceability by
providing an immutable record of all transactions associated with dark fleet activities.
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BLOCKCHAIN FOR TRANSPARENT SHIP OWNERSHIP AND CARGO
TRACKING

a. Blockchain Technology: A Game Changer for Maritime Trade

Blockchain technology, often associated with cryptocurrency, holds enormous potential for
transforming the way global maritime trade is monitored and regulated. By implementing
blockchain-based systems, stakeholders can ensure greater transparency in ship ownership,
cargo tracking, and the verification of Bills of Lading.

Blockchain’s decentralized ledger system allows for the creation of a tamper-proof record of all
transactions, providing a transparent history of a vessel’s ownership and its cargo. This
technology could help solve one of the most significant challenges in combating dark fleet
operations: the lack of transparency in ship ownership.

In 2021, Singapore and Dubai began piloting blockchain-based systems to improve transparency
in the shipping industry. The blockchain system used in Singapore's Port Authority, for instance,
allowed stakeholders to track cargo shipments and verify vessel ownership in real time. This
technology could play a pivotal role in detecting dark fleets, ensuring that ships engaged in illicit
activities can be flagged and monitored at every stage of the transaction. (Singapore, 2021)

INTERNATIONAL COLLABORATION AND POLICY REFORM

A key challenge in combating dark fleets is the lack of consistent enforcement across countries.
As different nations have different sanctions regimes, dark fleet operators can often find
loopholes in certain jurisdictions. For example, while the European Union may enforce strict
sanctions on Iranian oil exports, some major oil-consuming countries continue to purchase
Iranian oil through intermediaries and shadow fleets.

To address this issue, international cooperation is essential. Organizations like the United
Nations, the International Maritime Bureau (IMB), and the International Maritime Organization
(IMO) must play a leading role in harmonizing sanctions enforcement across jurisdictions. By
creating a global database of flagged vessels, authorities can ensure that all countries are on the
same page when it comes to enforcing maritime sanctions.
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CONCLUSION AND CALL TO ACTION
CONCLUSION

The rise of dark fleets poses a significant threat to the integrity of global maritime trade.
Operating under concealed ownership, falsified documentation, and employing tactics such as
AlIS spoofing and ship-to-ship (STS) transfers, these vessels undermine international sanctions,
maritime security, and environmental protection efforts. Despite growing awareness,
enforcement remains fragmented due to jurisdictional loopholes, geopolitical complexities, and
the exploitation of flags of convenience. Additionally, the manipulation of critical
documentation like Bills of Lading (BLs) complicates detection and heightens the risk of financial
fraud, exposing institutions, insurers, and regulators to reputational and legal consequences.
However, advancements in vessel tracking technologies, the application of blockchain for cargo
and ownership transparency, and stronger international coordination offer promising strategies
to combat this threat.

To address the dark fleet phenomenon effectively, a unified regulatory response is essential.
Governments and international bodies must collaborate to harmonize sanctions enforcement,
enhance documentation transparency, and impose stringent penalties on those complicit in
dark fleet operations. Financial institutions, insurers, and shipping brokers also have a critical
role, with enhanced Know-Your-Customer (KYC) practices needed to disrupt illicit financial flows.
Holding these stakeholders accountable ensures better screening of transactions linked to
suspicious maritime activities. Investment in Al-powered surveillance, satellite monitoring, and
real-time data analytics will strengthen global capacity to identify and respond to dark fleet
operations, ultimately reinforcing the resilience of maritime trade against illicit actors.
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FINAL CALL TO ACTION

The international community must take swift, decisive action to address the growing threat
posed by dark fleets. This includes:

i Strengthening sanctions enforcement through coordinated global efforts.

ii. Utilizing advanced technologies to track, monitor, and analyse vessel movements,
ensuring that dark fleet vessels are detected before they can evade regulations.

iii. Enhancing regulatory oversight, with a focus on transparency and accountability in
both shipping and financial sectors.

iv. Encouraging multinational cooperation to close regulatory gaps and create a unified
framework for addressing dark fleet operations.

Governments, international regulatory bodies, financial institutions, and the maritime industry
must all recognize that dark fleets undermine the integrity of global trade and pose significant
risks to national and international security. The fight against these illicit networks will require
collective action, transparency, and commitment from all stakeholders.

By adopting these strategies and ensuring that enforcement remains robust and coordinated,
we can reduce the impact of dark fleet operations and safeguard the future of global maritime
trade. The time for action is now, before dark fleets continue to grow in scale and influence,
threatening the stability of the global economy, international security, and environmental
sustainability.
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INTRODUCTION
BACKGROUND

The maritime sector is undergoing changes due to climate change and the increasing pressure
to maintain a healthy environment. International and regional policies, especially those by the
International Maritime Organisation (IMO) and the European Union, are heightening efforts
towards emission reduction and decarbonization. In this regard, ship agents and brokers, who
are customarily regarded as mere intermediaries concerning port activities, are increasingly
becoming active facilitators of sustainability in shipping on all levels. Their roles now
encompass much more than the coordinative and clerical functions associated with operational
logistics to include active participation in emissions reduction, alternative fuel changeover, and
the implementation of environmental regulations, making them central to the industry’s
ingredients towards sustainability.

PROBLEM STATEMENT

The role of ship agents is, however, underestimated in the target decarbonization value chain.
While there is growing recognition of sustainability in shipping, ship agents’ roles seem to be
missing in the discourse. It is most likely that the attention is concentrated on shipowners and
operators, which leads to the neglecting of the instrumental role that agents and brokers play
towards compliance with the changing environmental regulations. This gap raises a pressing
guestion: how can ship agents and brokers not only adapt to regulatory demands but also
transform sustainability into a competitive advantage?

RESEARCH OBJECTIVES

This paper examines the shifting role of ship agents and brokers in advancing sustainability
across the maritime sector. Its objectives are to:
e |nvestigate the regulatory frameworks shaping the industry’s environmental agenda,
with particular focus on the IMO’s GHG Strategy, the EU Emissions Trading System (EU
ETS), and the Carbon Intensity Indicator (Cl).
e |dentify the operational areas where ship agents actively contribute to
emissions reduction and enhanced efficiency.
e Qutline the commercial and strategic value of embracing sustainable practices,
including improved access to green financing and strengthened client relationships.
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e Present case-based insights from professional experience in the Adriatic and
Mediterranean regions, illustrating the agent’s contribution to more sustainable
shipping operations.

SIGNIFICANCE OF THE STUDY

Drawing on regulatory frameworks, market dynamics, and operational experience, this paper
examines the evolving role of ship agents in advancing maritime sustainability. It questions the
traditional perception of agents as purely logistical intermediaries and brings attention to their
shifting role in supporting environmental compliance and performance. In addressing a gap in
the current literature, the paper also offers practical insights for agents and brokers seeking to
respond to decarbonization demands while enhancing their strategic relevance in the industry.

STRUCTURE OF THE PAPER

The paper is structured into five main sections. Following this introduction, Section 2 examines
the regulatory and market drivers behind sustainability in ship agency services. Section 3
investigates the operational contributions of agents, focusing on port call optimisation,
alternative fuels, and green certification. Section 4 analyses the business case for sustainability,
exploring cost savings, enhanced client trust, and long-term resilience. Finally, Section 5 presents
the conclusion, summarising key findings and proposing recommendations for the future of
sustainable ship agency practices.

THE GROWING IMPORTANCE OF SUSTAINABILITY IN SHIPAGENCY
SERVICES

As the maritime industry undergoes a fundamental transformation in response to climate
change and evolving environmental expectations, ship agents and brokers are progressively
stepping into a central role in promoting sustainable practices. Beyond their role as logistical
intermediaries, ship agents and brokers are starting to be seen as more of strategic partners
than before, helping vessel operators not only adhere to environmental regulations but also
pinpoint cost-effective and financially beneficial routes towards decarbonization. This section
examines both the legal obligations shaping sustainable practices and the growing market
demand for eco-friendly practices, establishing a clear foundation for why sustainability is now
a core part of ship agency services.
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REGULATORY IMPORTANCE OF SUSTAINABILITY IN SHIP AGENCY
SERVICES

The legal framework in maritime shipping is not just scaling up - it is accelerating, and for those
of us working in agency roles, this has changed how we approach nearly every port call. From
my experience handling vessels in North Adriatic ports, compliance is no longer just a
procedural step; it is a multifaceted operation requiring strategic pre-emptive collaboration,
technical understanding, and insight. The speed of implementation, especially with EU and IMO
regulations, means agents need to be ahead of the curve.

The International Maritime Organisation (IMO), through its 2023 GHG Strategy, has set
ambitious targets such as cutting carbon emissions by 40% by 2030 and reaching carbon-
neutral emissions by 2050%. These targets are supported by measures like the Energy Efficiency
Existing Ship Index (EEXI) and the Ship Energy Efficiency Management Plan (SEEMP)2. In one
recent case, | worked with a bulk carrier calling Rijeka, and delays in securing SEEMP
documentation threatened the vessel’s adherence. As an agent, | had to foster and expedite
communication between the shipowner, port state control, and the local authorities to ensure
timely clearance.

These are no longer exceptions - they’re becoming the standard.

On the part of Europe, the extension of the Emissions Trading System (EU ETS) to include
maritime from 2024 has elevated the discussion further. During my recent call from a short-sea
vessel operating within the EU, discussions with the master and operators were centred around
carbon emissions data, route optimisation, and cost forecasts tied to CO, allowances3. Agents
are now supporting emissions monitoring and coordinating with charterers who are
increasingly integrating emissions costs into their decisions. This increasing complexity makes
our role not just logistical but calculated.

Similarly, the Carbon Intensity Indicator (Cll) adds a real-time performance component to legal
compliance. I've seen shipowners adjusting speeds specifically to avoid droppingintoa D or E
level. Agents are the bond in these scenarios, interacting between the shipping company,
terminal, and port authority to align operations with the vessel’s emission performance. In a
recent case, we coordinated a JIT arrival that saved over six hours of waiting time, reducing
emissions and improving the vessel’s Cll grade®.

All of these examples showcase how legal compliance now depends on adaptable, informed,
and reactive ship agency. We are not just fulfilling instructions but analysing policy on the fly,
balancing compromises, and ensuring vessels remain competitive and compliant in an
environmentally conscious market.
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MARKET DEMANDS AND COMPETITIVE ADVANTAGES OF SUSTAINABILITY

While legal frameworks provide the directive, market dynamics now supply the progress. Based
on my experience brokering cargoes between North Africa and Southern Europe, I’'ve monitored
firsthand how client preferences are evolving to accommodate new maritime challenges.
Charterers are no longer focused exclusively on freight rates and availability — they progressively
ask more and more about a vessel’s emissions profile, fuel type, and even, although in rare
instances, its green certifications. In accordance with a 2023 survey by the Global Maritime
Forum, over 70% of cargo owners said environmental impact influenced their selection of
shipping partners®. This isn’t just an ecological consciousness matter - it’s influencing who gets
the business.

The role of the agent in this ever-developing business environment is also evolving. We're being
asked to support not only operations but also to contribute to the client's sustainability
depiction. This includes offering guidance on which ports offer sustainability incentives - such as
discounts for low-emission vessels or energy-efficient shore power connections and accurately
advising on the timing and method of bunkering to ensure compliance with low-carbon fuel
legislations.

Furthermore, the transition to digitalisation is giving us increasingly more powerful tools to
support this demand. The ability to handle documentation electronically, use Al for scheduling
vessels, and support data-sharing in real time is no longer optional. These tools have helped us
cut processing times and reduce fuel consumption, particularly during calls during increased
port congestion. The World Bank has stressed that port digitalisation is one of the fastest and
most cost-effective ways to reduce emissions while increasing efficiency®.

Banks and cargo owners are observing these trends closely. Ships and agents that can
demonstrate a devotion to sustainability-based business primarily backed by certification,
documentation, and data are better positioned to access green financing or be nominated for
high-value cargoes. As agents, our role in guiding clients towards qualifying for DNV or BIMCO
green certification, and indirectly their access to sustainability-linked loans, has become more
apparent.

In summary, market expectations are supporting the strategic value of environmental
responsibility in the shipping agency. Clients are demanding it, ports are rewarding it, and
banks are investing in it. For those of us on the front lines, adopting this change is no longer
optional, yet crucial to staying relevant and competitive in a changing industry.
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KEY AREAS OF SHIP AGENCY’S CONTRIBUTION TO GREEN SHIPPING

The perceptible impact of ship agents and brokers in furthering sustainable practices is most
apparent through their contributions to specific operational areas. By integrating digital tools,
promoting fuel transitions, and ensuring compliance with sustainability standards, they are
transforming how maritime operations meet environmental expectations.

GREEN PORT CALL OPTIMIZATION

Green port call optimisation is a core area where ship agents streamline vessel operations to
reduce emissions and improve efficiency. Just-In-Time (JIT) arrivals enable ships to slow steam
toward ports, reducing fuel consumption and carbon emissions. By coordinating JIT operations
and ensuring timely clearance procedures, agents help minimise idle times and congestion’.

Complementing this is the ever more popular shift to digitalised documentation, which not only
enhances speed and accuracy but also decreases the environmental burden of processes based
on paper usage. According to a report by the International Association of Ports and Harbours,
digitalised documentation can reduce port turnaround times by up to 40%, directly benefiting
both efficiency and environmental impact®.

In practice, I've seen how JIT arrangements save significant fuel and time. In a recent case, |
worked with a container vessel in the Port of Rijeka to align arrival schedules with port
availability. This coordination reduced anchorage waiting time by six hours, avoiding
unnecessary fuel consumption and emissions. Additionally, by using electronic documentation,
the vessel’s clearance was processed more almost immediately, which also helped in reducing
delays. This demonstrates how ship agents can effectively incorporate JIT planning and digital
tools to optimise port operations if they have the necessary support from the terminal.
Building JIT and digitalisation, Al-based scheduling tools offer predictive analytics that help
shipping companies and agents make more efficient decisions®. These tools allow for more
accurate berth windows and better synchronisation between vessel movements and port
services.

FACILITATING LOW-CARBON AND ALTERNATIVE FUELS AND GREEN SHIP
CERTIFICATION AND COMPLIANCE

The maritime industry’s transition to alternative fuels such as LNG, methanol, and hydrogen is
complex and requires coordination across multiple stakeholders. Ship agents play a vital role in
managing these logistical challenges.

Arranging green bunkering operations is no longer just about scheduling; it involves securing
permits, coordinating with fuel suppliers, and ensuring safety compliance'®. Handling
alternative fuels also means navigating evolving regulations and port-specific requirements.
Ship agents now provide consulting services to shipowners, ensuring they comply with new
safety and environmental standards'?. Based on my knowledge and current experience, clear
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communication with both the vessel and local authorities has been essential in managing
alternative fuel operations smoothly and safely.

In addition to supporting fuel transitions and port call efficiency, ship agents play a crucial role in
helping vessels meet environmental certification requirements. Their involvement ensures that
shipowners remain competitive and compliant with global standards and frameworks.

With frameworks like the IMO’s Cll and EU ETS shaping operational practices, agents must
interpret complex emission standards and help vessels meet regulatory benchmarks!?. I've
been partially involved in helping gather emissions data and submit compliance documents, all
of which are critical for maintaining competitive performance ratings.

The DNV and BIMCO Green Ship Certification programs serve as benchmarks for sustainability
performance. Ship agents streamline the entire process - from compiling documentation to
coordinating with certifiers - helping owners achieve certification that enhances their market
positioning.

Participation in green certification programs opens access to financing options tied to
sustainability performance. Agents help connect shipowners with banks offering sustainability-
related loans and grants, providing additional incentives to pursue green initiatives.

THE BUSINESS CASE FOR SUSTAINABILITY IN SHIP AGENCY SERVICES

Sustainability is no longer just a moral or legal requirement; day by day, it is becoming a key
element for business success. For brokers and ship agents, it means adapting to sustainable
practices, and it offers multiple benefits such as lowering costs, improving reputation, and
securing long-term success in a continuously changing industry.

COST SAVINGS AND OPERATIONAL EFFICIENCY

One of the most immediate advantages of sustainability in ship agency services is the potential
for cost savings and operational efficiency. Practices such as Just-In-Time (JIT) arrivals, digital
documentation, and optimised scheduling result in reduced fuel use and shorter port stays.
These practices align with environmental goals while lowering expenses related to fuel
consumption, demurrage, and idle time. For example, during a recent coordination in the
Adriatic region, my team facilitated digital pre-clearance and synchronised pilot services,
reducing a vessel’s port call by nearly eight hours, which translated into measurable fuel savings
and cost reduction.

Additionally, energy-efficient technologies and operational improvements improve the vessel’s
performance rating, further reducing future regulatory costs and non-compliance penalties.
Moreover, the implementation of Al-based tools and predictive analytics allows agents to
anticipate challenges and optimize resource use.

44



ENHANCED MARKET POSITIONING AND CLIENT TRUST

Environmental responsibility is increasingly becoming an important duty of every business
executive. Ship agents who offer green services, advice on emissions reduction, and access to
cleaner fuels gain a competitive edge, since charterers, cargo owners, and port authorities are
becoming more prone to collaborating with partners who demonstrate environmental
responsibility?®.

For instance, choosing an agency to handle a sensitive shipment is based on prior business
experience, their attention to detail, and their dedication to low-emission operations and green-
certified ports. This strengthens client loyalty and opens new business opportunities focused on
sustainability.

LONG-TERM BENEFITS AND INDUSTRY RESILIENCE

Sustainability adoption strengthens long-term competitiveness and adaptability. As
decarbonization targets tighten and public scrutiny intensifies, companies that do not prone to
focus on sustainability risk damage to their reputation, fines, or losing market access'’.

In contrast, agents who integrate sustainable practices into their operations are better
prepared to navigate regulatory changes and evolving client demands. This attracts investment,
access to green financing, and inclusion in sustainable supply chains. Industry reports show that
sustainability-linked financing can offer reduced interest rates, while certified green operations
are increasingly recognized as prerequisites for high-value contracts?®.

By aligning environmental responsibility with financial and strategic gains, the business case for
sustainability in ship agency services becomes clear. It is a pathway to smarter, more adaptive,
and more profitable operations in the maritime industry.
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CONCLUSION

The role of ship agents and brokers in driving maritime sustainability is no longer a peripheral
consideration, yet central to the industry’s transformation. As this paper has demonstrated,
agents are evolving from traditional intermediaries into proactive enablers of decarbonization.
Drawing from the mentioned cases across the Adriatic and Mediterranean regions, this study
highlights how agents and brokers are integrating regulatory compliance, operational
efficiency, and commercial strategy to create a more sustainable shipping ecosystem.

The analysis has shown that regulatory frameworks such as the IMO’s GHG Strategy, EU ETS,
and the Cll are setting ambitious emissions targets, as well as reshaping the operational
landscape for vessels. Agents have become crucial facilitators of compliance through Just-In-
Time arrivals, digital documentation, and Al-based scheduling. These tools reduce carbon
emissions and generate measurable cost savings and operational efficiencies. The transition to
alternative fuels like LNG, methanol, and hydrogen further demonstrates the complexity of
maritime sustainability. Ship agents’ ability to coordinate bunkering logistics, secure regulatory
approvals, and provide practical guidance on compliance is indispensable in this context, which
was shown in depth with personal experiences coordinating green bunkering operations.
Beyond compliance, the market dynamics analysed in this paper reveal that sustainability is
increasingly a key determinant of competitive advantage. Charterers, cargo owners, and
financiers are prioritizing green credentials in their decision-making processes, while ports and
regulators offer tangible incentives for eco-friendly practices. Agents who embrace these trends
are supporting vessel operations, as well as enabling access to high-value cargoes, securing
preferential financing, and cementing their reputation as forward-thinking service providers.
This shift is reinforced by case studies such as the DNV and BIMCO Green Ship Certification
initiatives, which demonstrate how certification and compliance can translate into both
environmental and commercial gains.

The implications of this shift are far-reaching. As environmental regulations become more
stringent and industry expectations continue to grow, ship agents and brokers who do not
adapt to sustainability demands may find themselves increasingly sidelined. In contrast, those
who integrate environmental considerations into their core operations will strengthen their
competitiveness. By doing so, they enhance their ability to attract investment and build
strategic alliances.

In essence, this paper reconsiders the traditional view of ship agents as passive facilitators and
presents a compelling case for their centrality in maritime sustainability. As the industry
confronts rising regulatory pressures and environmental responsibilities, these actors are
uniquely positioned to influence outcomes through regulatory acumen, operational
coordination, and client-driven innovation. By stepping beyond traditional functions and
embracing sustainability as a core mandate, ship agents can help shape a more resilient and
responsible maritime future—delivering measurable value not only to their clients, but to the
sector as a whole.
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Moving forward, meeting the demands of decarbonization will require more than compliance. It
will make steady investment in technology, closer cooperation with fuel suppliers and port
authorities, and a commitment to keeping pace with evolving regulations. Just as importantly,
agents must take the lead in promoting a shared responsibility for environmental performance
across the supply chain. Those who succeed will not only meet the expectations of today’s
market, but they will help define the future of the maritime sector.
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INTRODUCTION

This study will examine the impact of Artificial Intelligence (Al) on the dry-bulk shipbroking
profession within the coaster sector, focusing on both opportunities and challenges during
the next decade. Al has already begun influencing the shipping market through digital
platforms, data analytics, and other Al-enhanced tools. Al is still in uncharted territory
regarding the general technique, specifically for the market segment of coaster dry bulk
shipping. In this sector, it remains uncertain if and how Al may enhance or transform the
traditional role of market practitioners and the potential pitfalls that may arise as technology
advances. Will the shipbrokers’ role change significantly, or will it almost disappear? The
future of Al in coaster dry-bulk shipbroking relies on various perspectives and its
transformative potential. While some industry professionals believe Al will revolutionize
shipbroking within the next decade, others emphasize the irreplaceable role of human
expertise, intuition, and relationship management. Will this study conclude that Al will serve
as a valuable tool in shipbroking rather than a replacement for brokers, enhancing
operational efficiency while requiring human oversight to maintain industry standards and
credibility? Could it mean spending more time on relationship building and customer care
rather than purely administrative tasks? Some of these solutions are part of the broker's daily
work today, just through other systems, and that could be more efficient and might not seem
as dramatic as it can.

PROBLEM IDENTIFICATION

The goal and ambition of this paper is to understand how the current Al trend is affecting
shipbrokers’ daily work. Moreover, what are the potential risks and benefits of using Al
applications, and what does the future have in store for shipping executives deciding to use
and develop their business with artificial intelligence? To bridge the gap between the current
and future Al-driven dry cargo shipping environment, Al’s strengths and weaknesses need to
be explored and evaluated. Four different hypothetical strategies can be developed to best
serve the needs of dry cargo shipping executives. However, each logical chain starts with a
clear objective that addresses the problem formulation.

OBJECTIVE

The objective of this paper is to analyse and evaluate how Artificial Intelligence, based on its
strengths and weaknesses, may affect which strategy a shipping professional may choose to
manage future opportunities and threats within the macro business environment.

Hence, the main objective of this paper is:
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How may Al affect the business microenvironment within the dry-bulk coaster sector in the
coming years, and what strategy may shipbrokers select to best take advantage of this
application in the macro business environment?

To answer the main objective of this paper, the following two research questions will be
addressed.

1. What is Artificial Intelligence, and to which areas of the dry-bulk shipping macro and
microenvironment are presently applied?

2. Which strategies for Al implementation are available to shipbrokers within the dry-
bulk coaster shipping segment?

Data for each research question and model have been collected, forming a valid research
design. Each question is based on established literature and a survey sent to different market
practitioners: 1) Charterers, 2) Shipbrokers, 3) Shipowners. The two research questions aim
to understand the consulted shipping executives' Al macro and microenvironments.
Additionally, what strengths and weaknesses does Al have in the dry cargo coaster shipping
segment? This will help develop a viable strategy for dry cargo coaster shipping executives,
addressing the paper's objective.

SCOPE AND LIMITATIONS

This paper is limited to the dry bulk short sea shipbroking segment and its associated fields of
practice areas: relationships, negotiations, operations, and know-how. Due to the secretive
nature of the business and unwillingness to give up business advantages, the questionnaire
will only be general to establish how Al is evolving in the industry. It is believed that the
accuracy of the survey results is significant concerning the specific objective and research
guestions addressed in this paper. In addition, the lack of previous studies on the topic makes
it difficult to obtain comprehensive material. Therefore, the purpose of this paper is not an
in-depth analysis of Al; instead, it will only serve as a study trying to understand how Al will
impact the coaster dry bulk shipping sector.

STRUCTURE AND APPLIED METHODOLOGY

This paper consists of two parts: 1) SWOT analysis and 2) The Ansoff Matrix. The SWOT
analysis constitutes the core part of this paper as it provides the foundation for the strategies
and suggestions developed in the Ansoff matrix. The details from the “FONASBA”
guestionnaire and already published material on Al aim to identify common grounds and
potential contradictions between the perspectives, enabling understanding of Al’s potential
impact on the shipping sector (Fig. 1).
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Figure 1 Showing paper structure and methodology Authors design 15 May 2025.

SWOT METHODOLOGY

The SWOT analysis aims to identify the Strengths, Weaknesses, Opportunities, and Threats
related to Al applications in the dry cargo shipping micro and macroenvironment across the
following segments: i) Shipbrokers, ii) Shipowners, and iii) Charterers. Gaining a deeper
understanding of how the Al application works is advantageous when developing strategic
planning and decision-making.

ANSOFF MATRIX METHODOLOGY

The Ansoff Matrix is a strategic planning tool for identifying and developing growth
strategies. It has been adapted based on the findings in the SWOT analysis and to find out
how Al can facilitate future business expansion in the three previously mentioned segments.
Categorized into the following: 1. Market Penetration, 2. Market Development, 3. Product
Development, and 4. Diversification. The four strategies are evaluated based on their risk and
reward profiles. One is presented as the most suitable option and is believed to offer the
most significant benefit to the dry cargo shipbroker.

PRIMARY AND SECONDARY DATA SOURCES

Primary data was collected by sending out a questionnaire (appendix 7) to ship owners,
charterers, and shipbrokers in the dry cargo coaster shipping segment, with the specific
purpose of answering the objective of this paper. Other sources of information are collected
from web pages and online articles, such as the Harvard Business Review. They are
considered secondary data that serve as a good complement to the research questions.
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RELIABILITY AND VALIDITY OF DATA

The survey's reliability and validity depend on the data provided by interviewees. There is no
reason to believe that the respondents have had any reason to withhold or distort the
information given other than for the protection of business secrets. Therefore, the survey
guestions are general and formulated in multiple-choice form to avoid going into too much
detail. Moreover, giving the interviewee full anonymity is believed to increase the reliability
of their answers. Secondary data was compiled from reputable, trustworthy, and updated
sources. When possible, primary and secondary data have been compared to verify the
reliability and validity of the information. Finally, to ensure peer review of this paper, two
market practitioners independent of each other, Mr. Martin Alm and Mr. Carl Hillerstrom,
have examined this paper.”

A BRIEF INTRODUCTION TO ARTIFICIAL INTELLIGENCE

Artificial Intelligence (Al) refers to the capability of computer systems to perform tasks that
require human intelligence. These tasks include learning from executing different tasks and
improving their results. As well as analysing large data sets with algorithms to generate
references and summaries of certain aspects in texts. (McKinsey & Company, 2024)

Different types of Al serve various purposes. Natural Language Processing (NLP) Example:
Google Translate. Computer Vision Example: Facial recognition, medical image analysis.
Generative Al Example: DALL-E (image generation), DeepSeek (text generation), ChatGPT.
Autonomous Al Example: Self-driving cars (Waymo — self-driving taxi). (Stanford (HAI), 2025)

Both regulations and the underlying technology behind Al are continuously advancing. As a
result, some aspects remain uncertain, particularly those related to data security and the
deployment of autonomous systems. In its current state, Al often depends on human
oversight in various forms, whether for understanding results, making key decisions, or
grasping broader implications of its outputs. Many Al applications function as supportive
tools that require human input and judgment rather than being fully autonomous agents.
(NCSC - National Cyber Security UK, 2024)

Different challenges still impact Al implementation, particularly around integration. In
practice, Al systems are only as effective as the data and programming behind them. If the
foundation is weak, due to missing, outdated, or poorly structured information, the output
will reflect those weaknesses. (Schmelzer, 2023)

Furthermore, energy consumption is a factor to consider regarding Artificial intelligence, and
Al data centres consume up to 1% of global electricity, a figure expected to rise sharply with
growing Al adoption. Hence, this means that Al applications are not environmentally friendly
and underline the urgent need for energy-efficient hardware. (Zewe, 2025)

Within the shipping industry, Al can be applied to a wide range of applications, which
include:

1) Market analysis and forecasting

2) The Negotiations process
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3) Email automation
4) Voyage estimation
5) Accounting

6) Risk assessment

7) The automation of chartering processes.

It was further confirmed in the “FONASBA questionnaire” that question number one asked
the interviewees which areas of the commercial dry-bulk shipping business they believed Al
could be applied to, and their answers are shown in Figure 2.

AREAS WHERE Al CAN BE APPLIED

Chartering Process

Risk Assessment

Accounting

Voyage Estimation
LU TR LR R T T

Email Automation

Application area

Contract Negotiations

Market Analysis

Number of responses

Figure 2 Showing interviewees' response to question number one in the questionnaire (Appendix 1). Authors
design 1% May 2025. Source: FONASBA Questionnaire by Otto Hillerstrém

However, when asked, only 24 percent of the interviewees had to some degree implemented
Al tools in their daily business activities; hence, Al is not yet a common trait within the
shipping dry bulk coaster shipping segment (Fig. 3).
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Figure 3 Showing how many of the interviewees have implemented Al in their daily business routines. (Appendix
1.) Authors design 1°* May 2025. Source: FONASBA Questionnaire by Otto Hillerstrém, respondents were also
asked:” To what extent is the belief that Al will revolutionize the shipbroking industry. Only received a mild optimism that it

will revolutionize within the next decade (Fig. 4).

Al REVOLUTION INDUSTRY (1-5)

=

5

Figure 4 Indicates the belief in the Al revolution held by the interviewees. 1 Strongly Disagree to 2 Strongly
Agree (Appendix 2). Authors design 1°t May 2025. Source: FONASBA Questionnaire by Otto Hillerstrém

This chapter points out issues connected to question 1: what is artificial intelligence, and to which areas it can be

applied.
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MARKET ANALYSIS AND FORECASTING

Market analysis and forecasting are one of the areas where Al can provide substantial
support. Al systems can process large volumes of market data to identify trends and generate
forecasts related to freight rates, demand across specific trade routes, and commodity flow
patterns. (Pansare, 2024)

However, it is important to emphasise that forecasts produced by Al still require validation
through additional human resources and expertise. No prediction model is entirely self-
sufficient, and relying solely on algorithmic outputs without cross-referencing may lead to
incomplete interpretations. The Baltic Exchange notes that while Al can transform the
transport sector by optimizing routing, reducing fuel consumption, and improving overall
safety, it also introduces new risks. Concerning cybersecurity, data privacy, and the regulatory
implications of rapidly evolving Al technologies, these factors continue to shape how quickly
these systems can be adopted within the shipping industry. (Fields, 2024)

THE NEGOTIATION PROCESS

The heart of shipbroking rests on personal relationships and trust. The maritime industry is
built upon long-standing networks and credibility between shipbrokers, shipowners, and
charterers. Emotional intelligence, the art of negotiation, and the ability to manage nuanced
interactions are qualities that artificial intelligence cannot currently copy. While Al can
support operational efficiency and provide valuable insights, it cannot replace the trust
brokers have built for years. Experts across the field continue to stress that technology may
enhance the broker’s toolkit, but it does not replace the need for authentic personal
relationships. (Murphy, 2023) As an example, most interviewees think that Al will not replace
human interaction (Fig. 5)

Al REPLACES HUMAN INTERACTION

e [l
o

Figure 5 Illustrates that only one interviewee out of 15 participating in the survey thought that Al will replace
human interaction (Appendix 2.). Authors design 1 May 2025. Source: FONASBA Questionnaire by Otto
Hillerstrém
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A recent industry debate similarly underscored that many shipowners are reluctant to share
sensitive information with algorithms; “people, especially shipowners, will not reveal their
secrets to a machine”, explained one senior broker, highlighting a continued preference for
human brokers as trusted intermediaries. (Howard, 2024)

Al-powered networking tools, such as platforms that use algorithms to match cargoes with
suitable vessels, can potentially connect parties who might not have encountered each other
through traditional industry networks. This capability can expand a broker's reach, opening
new business opportunities beyond their established client base. This view is also shared by
interviewees in figure (fig 6)

RELATIONSHIP IMPACT

= Positive = Negative

Figure 6 Shows how interviewees thought Al may impact personal relationships (Appendix 2.). Authors design 1%
May 2025. Source: FONASBA Questionnaire by Otto Hillerstrém

There is concern that over-reliance on Al tools may erode the personal connection and
loyalty that typically develop in long-term broker-client relationships. Research into maritime
digitalization indicates that a fully developed global e-charting marketplace could indeed
make shipping transactions more transparent and competitive, but it could also render them
more impersonal and standardized, potentially diminishing the nuanced, trust-based
interactions that have long defined the shipbroking profession (Evi Plomartiou, 2022). In the
early 2000s, several e-chartering marketplaces attempted to automate the fixing process by
enabling shipowners and charterers to complete deals through online bidding systems,
aiming to eliminate the need for brokers. However, these initiatives largely failed. (Batrinca,
2007) Because machines and platforms lack the flexibility and emotional intelligence
required to navigate the high-stakes negotiations (Mirra, 2025).

Al can support decision-making by offering data-driven insights and streamlining certain
processes; however, it cannot replace the human intuition and trust required in closing
fixtures successfully (D6hle, 2024). This distinction was reinforced in the interviews, where
most respondents agreed that Al tends to reduce the intuition, as shown in Figure 7. The
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responses suggest that while Al is a valuable tool, it may risk undermining the interpersonal
aspects in shipbroking.

Al REDUCES INTUITION

=
o

N Wb Y N 0

Yes No

Figure 7 showing that a majority of the respondents of the survey were of the opinion that Al applications
reduce human intuition (Appendix 3). Authors design 1°t May 2025. Source: FONASBA Questionnaire by Otto
Hillerstrém

EMAIL AUTOMATION

Al in communication has the capability of computer systems to specify unstructured
communication data, identify critical information, and help to manage the flow of emails and
market information that shipbrokers handle daily.

Despite these advances, Al implementation faces several challenges. Communications within
the shipping sector often use a wide variety of templates, abbreviations, and language,
complicating the training and reliability of Al systems. Models trained on a single company's
data may struggle to generalize across different firms, requiring continuous data preparation
and model adjustments. This makes it both time-consuming and costly, where human
validation remains essential. (Irmina Durlik T. M., 2024) This is also verified in the survey,
where most respondents thought Al optimization of email was valuable (Fig.8); however, only
a few used this application (Fig.8).
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EMAIL Al VALUABLE
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Figure 8 shows that the majority of the interviewees in the FONASBA questionnaire thought that Al optimization

of email may be valuable (Appendix 3). Authors design 1t May 2025. Source: FONASBA Questionnaire by Otto
Hillerstrém

USE Al EMAIL TOOLS

s Yes = No

Figure 9 showing how many of the interviewees were using Al tools in their daily work environment (Appendix
3.). Authors design 1°t May 2025. Source: FONASBA Questionnaire by Otto Hillerstrém

One example illustrating the benefits of Al-driven email automation comes from a business
case between the email management platform Sedna and NORDEN, one of Denmark’s oldest
and largest shipping companies. NORDEN implemented an Al-based system capable of auto-
categorizing and sorting emails in real time. The system utilized tagging mechanisms, shared
inboxes, and search functions to ensure that high-priority messages. Integration with
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NORDEN’s VMS (Voyage Management System) further reduced manual sorting. This
streamlined process enabled quicker access to critical information and reported a reduction
in internal email traffic by approximately 50%. (Sedna, 2025)

VOYAGE ESTIMATION

Al applications used to support voyage estimation processes face challenges in consistency
and integration. One of the most significant risks lies in the quality and accuracy of the
master data. Any time saved through automation may be lost in verifying and correcting the
outputs if the underlying data is incorrect or incomplete. (Schmelzer, 2023)

“About calculations,” even if automated, caution is required. For example, port tariffs or
agent fees are often only indicative and, in many regions, cannot be openly published.
(Institute of Chartered Shipbrokers, 2020). This means that the final figures must still need to
be confirmed manually despite the availability of automated tools to avoid discrepancies.

Al-driven calculations can offer valuable first approximations and be quite accurate under the
right conditions. Still, if used without verification, they can lead to decisions based on flawed
assumptions, resulting in deviations from original expectations or financial outcomes. On a
more positive note, because many Al models learn and improve through repetition and
continuous data input, their accuracy and reliability could increase over time, provided by
consistent user engagement and data validation. (Irmina Durlik T. M., 2024)

ACCOUNTING

Different Al functions are being integrated in accounting, particularly in bookkeeping and
financial forecasting. In bookkeeping, Al automates transaction classification, invoice
matching, and account reconciliation tasks. By using machine learning, these systems
categorize expenses and match payments automatically, boosting accuracy and efficiency.
(Fadi Bou Reslan, 2024)

Moreover, Al tools can be applied to automate time tracking connected to ship calls at
different ports, by automating laytime calculations and extracting data from Statements of
Facts (SoF). Indicate inconsistencies and accelerate the preparation of claims. Furthermore,
integration with voyage management (VMS) systems allows for precise cost tracking.
(Burmester-Vogel, 2025)

In accounting, the authentication of certain decisions and records is often regulated by law or
professional standards to ensure transparency, accountability, and legal validity. This is
especially relevant when systems like Al make decisions, raising questions about
responsibility, traceability, and compliance. Directive (2013/34/EU). With Al systems
suggesting or executing accounting actions, such as auto-categorizing entries and initiating
invoice payments, it's crucial that Human authorization and oversight are retained for critical
decisions. Finally, decision logs are to be maintained that document: What the Al
recommended, who approved or overrode it, and on what basis the decision was made. EU
Al Act, still under draft but relevant in regulations to Al (including those used in finance), has
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to maintain these matters. ( European Commission, Directorate-General for Communications
Networks, Content and Technology, 2021)

RISK ASSESSMENT

Risk assessment in dry bulk shipping shows potential in the ability of Al to recognize and act
on patterns that would otherwise be difficult to detect. Al systems today can process
historical voyage data, port call logs, incident reports, sanction lists, restrictions, and external
factors like weather forecasts to provide real-time risk indicators. (Raiten, 2025)

Lloyd’s List has a tool named “Seasearcher Trade Risk platform”. This tool reflects the
possibility of detecting trade finance fraud; it also now offers comprehensive voyage-level
risk screening across bulk segments. Through continuous monitoring of vessels, ports,
cargoes, and counterparties, platforms like these can highlight suspicious patterns. Including
repeated cargo damage, high-risk berths, or contract disputes. (Lloyds intelligence, 2025)

In the scenario that Al detects a certain vessel or charterer consistently associated with
delays or damage claims and commercial disputes, for example, many arbitrations. The
system could issue alerts prompting decision-makers to consider alternatives to reduce
exposure. Similarly, predictive weather-routing models can advise risk mitigation strategies
by analysing historical storm patterns and linking them to prior cargo incidents. (Munoz,
Barkley EDU, 2024)

AUTOMATION OF CHARTERING PROCESSES

Artificial Intelligence (Al) in the dry cargo chartering process can assist in streamlining the
administrative side of fixture execution, such as email summary, recap generation, and data
extraction from fixture-related correspondence. As earlier described under email
automation, the NLP-driven systems can extract terms from emails to populate contract
templates to reduce initial manual inputs. (Sedna, 2025)

Models rarely translate directly into commercial maritime practice. Relationship dynamics
influence chartering negotiations, evolving market sentiment, and reputation; these factors
are difficult to apply in machine-readable terms. Consequently, Al systems are unlikely to
replace human negotiators, and their current role remains advisory at best. In practice, they
may suggest standard responses or highlight market benchmarks, but the nuanced judgment
required to conclude a successful fixture still lies with experienced practitioners. (Peacock,
2025)

Further limitation lies in the nature that many Al models (especially machine learning
models) make decisions in ways that are not fully visible, understandable, or explainable to
humans, which conflicts with the need for explainability and legal accountability in contract
negotiations. (Chakravorti, 2024)

These technologies can take over routine and repetitive tasks such as document
management, data entry, or email automation, freeing up time for shipbrokers to
concentrate on more strategic aspects of their role. This opens the door for brokers to
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provide more advisory services to their clients. However, as Al becomes more integrated into
daily operations, there may also be an increased demand for strategic oversight, ensuring
that automated suggestions align with commercial realities and client-specific needs. In this
context, the broker's role evolves, but it remains essential. (Allison, 2024). The risk of job
displacement in replacing some repetitive tasks, as technology becomes more established
and accepted, is noted in a survey. (80%) (fig. 10)
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Figure 10 Showing how the survey respondents see the risk of job displacement & data security (Appendix 4)
Authors designed 1% May 2025. Source: FONASBA Questionnaire by Otto Hillerstrém

It remains essential to confirm the intentions and to get approval from the principals involved
to avoid breaching the terms of the warrant of authority. If incorrect information is processed
or relied upon, it may lead to misrepresentation or legal and financial issues. (Munday, 2016)

RISKS RELATED TO ARTIFICIAL INTELLIGENCE

The increasing use of Al in shipping brings risks. Some risk factors include data quality,
cybersecurity, explainability, accountability, regulatory compliance, and overreliance on Al at
the expense of human judgment and interactions.

Al systems are sensitive to the quality of data they are trained on. In the maritime sector,
data can be fragmented or error-prone, such as inconsistencies in market databases.
Predictive models are only as good as the data on which they are based, and poor data
quality or missing and biased information can lead to incorrect results. (Irmina Durlik T. M.,
2024)

Email automation, predictive maintenance, or navigation assistance systems must interface
with corporate networks and even vessel systems, presenting attractive targets for hackers.
The maritime industry has seen a rise in cyber activity, making resilience against cyberattacks
important. (Reberio, 2022) For instance, a compromised Al system could send falsified
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communications (in a chartering negotiation context) or disrupt operations by feeding bad
data to decision-makers.

The regulatory environment for Al is evolving, and handling it is complex. There is a concern
that current laws and industry rules have not caught up with technologies, creating
uncertainty about liability and acceptable use. Al integration faces regulatory issues and
needs a framework to ensure safer implementation. (Irmina Durlik T. M., 2024)

Furthermore, belief in artificial intelligence will impact human expertise and intuition, which
have long been central to the shipping industry. Al outputs without applying critical
judgment, and Al can't capture the full context of complex shipping decisions. (Kendrick,
2022). Research on supply chain Al warns that over-reliance on algorithms can lead to
human oversight, which is crucial in handling unforeseen events and complex decision-
making. Scenarios that Al might not yet be fit to handle. (Ibal, 2023). In contrast, the
interviewees believed that Al would enhance collaboration and efficiency of the supply chain
(Fig. 11).

Al Enhances Collaboration & efficency in supply chain
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Figure 11 Showing how interviewees thought about Al enhancing the overall supply chain (Appendix 4). Authors
design 1°t May 2025. Source: FONASBA Questionnaire by Otto Hillerstrém

Data privacy regulations differ between the West (EU & USA) and other parts of the world.
These differences impact how artificial intelligence (Al) is applied. The General Data
Protection Regulation (GDPR) treats privacy as a fundamental right in the EU. It imposes strict
consent rules and transparency requirements that slow rapid Al deployment, but protect
individual liberties. (European Commission Data protection, 2024). The USA lacks a
comprehensive privacy law but uses a patchwork of sector-specific regulations. (Decision
Foundry, 2024). Both regions emphasize privacy and human oversight, which can limit how
extensively Al is used for surveillance or data-sharing.
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In contrast, others have fewer personal protection laws and permit widespread state
surveillance. This structure enables tighter Al integration in shipping, as it could involve cargo
scanning, facial recognition, and vessel tracking, without the same legal constraints.
(Baptista, 2024)

Companies involved in shipping must handle this globally. Western companies face legal
friction when deploying Al tools, especially when handling crew or customer data, while, for
instance, certain countries may implement surveillance-backed Al systems with few
restrictions. This will impact the way efficiency is achieved.

As UNCTAD and the IMO noted, global shipping must balance innovation with privacy and
ethical oversight to maintain trust across jurisdictions. (Tejwani, 2024) Despite the previously
mentioned risks, many interviewees believe that Al will improve the overall efficiency of the
negotiation process in shipbroking (Fig. 12).

Al Improves Efficiency
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Figure 12 Showing whether respondents believe Al will improve efficiency of the negotiation process or not
(Appendix 4). Authors design 1t May 2025. Source: FONASBA Questionnaire by Otto Hillerstrém

SWOT ANALYSIS
STRENGTHS

The survey identified several areas where Al offers benefits, which were backed up by
already published information and verified sources. Al can be applied to well-structured and
repetitive tasks, particularly email filtering as an example (NORDENS VMS auto sorting e-mail
system) and document support, which were noted as effective ways to reduce manual
workload. Al is a tool that can process large amounts of data, enhancing the accuracy and
speed of the decision-making process and reducing time-consuming processes that can be
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used to develop new business opportunities. Finally, Al may assess risks that are otherwise
hard to detect.

WEAKNESSES

Despite its strengths in routine tasks, Al’s limitations are evident in areas requiring human
intuition. In the survey, respondents believed Al may negatively impact broker-client
relationships and think Al reduces professional intuition. Another factor is reluctance to
share sensitive business data with Al systems, reflecting concerns over data security, misuse,
and the impersonal nature of algorithmic decision-making. These factors together restrict
Al’s broader possibility for adoption in more strategic and relational functions. Moreover, the
main weakness with Al applications lies in the quality and accuracy of master data input.

OPPORTUNITIES

Results from the survey show participants do not believe in a revolution within the next
decade. However, there is a belief in Al applications that support and improve various tasks.
Furthermore, respondents highlighted that Al may enhance collaboration and productivity by
taking over routine tasks, allowing brokers to focus on other matters such as client relations.
Automating document management, email categorization, and data handling was seen as a
benefit. As Al tools become more refined and integrated, their role in supporting operational
workflows is expected to increase. Technological advancement presents a valuable
opportunity for the shipping sector to leverage Al for increased efficiency gains, resulting in
better productivity.

THREATS

Specific threats are linked to Al adoption, and 82 % foresee risks related to data security,
commercial fraud, and job displacement, emphasizing concerns about employment and
commercial confidentiality. Moreover, Al-powered cargo matching systems could undermine
the loyalty and trust built by shipbrokers. In addition, the inability of Al to replicate emotional
intelligence and nuanced negotiation skills poses a challenge in maintaining service quality.
These factors collectively represent significant barriers to Al’'s widespread adoption in the
human-centric environment of shipbroking. In the long run, high energy consumption and
future environmental legislations could lead to higher Al operational expenses.
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SWOT ANALYSIS
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Figure 13 SWOT analysis showing Al applications; Strengths, Weaknesses, Opportunities & Threats. Authors
design 1st May 2025

FORMULATING A VIABLE STRATEGY

This chapter points out issues connected to question 2: Which strategies for Al
implementation are available to Shipping professionals within the dry-bulk coaster shipping
segment?

It is essential to ask this question to develop and choose an effective strategy for Al
implementation that can be applied to and influence the future of shipbrokers. The Ansoff
market strategy has been used to define these: Market penetration, Market development,
Product development, and Diversification.
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MARKET PENETRATION STRATEGY

Efficiency increases by working with traditional shipbroking methods highlight that the
broker’s value lies in relationship management, emotional intuition, areas where Al is limited
to impact.

The strategic Implication with this approach relies on refining existing workflows through
process improvements rather than introducing Al. Example improved data handling or
brokers may increase efficiency through standardized laytime calculations, risk profiling, or
updated reporting structures. While it presents minimal risk and helps preserve trust and
client relationships, it does not leverage Al’s potential, offering limited innovation, which may
serve the company; therefore, this strategy will not be further reviewed.

DIVERSIFICATION STRATEGY

This strategy is deemed high risk when entering a new market using Al and leveraging into
the market. The SWOT analysis reveals limited support for applying Al in unfamiliar,
relationship-based segments, particularly where trust, relationship building, and market
knowledge are crucial. SWOT factors further highlight regulatory uncertainty.

-The Strategic Implication of this strategy is that each segment of Dry bulk is highly complex,
and to then expand to enter the liquid bulk industry, for example, just by applying an
unfamiliar Al seems unrealistic. The risk is overwhelming since market segments is quite
different. Outcomes are difficult to predict, for instance, applying dry bulk centric Al models
to tanker-specific practices as example fixtures with World scale against more individually
negotiated freight rates as done in Dry bulk will make this too complex to overview just by
applying Al tools. Due to the high risk, untested value, and weak survey support, this strategy
is not considered for further review.

MARKET DEVELOPMENT STRATEGY

Market Development strategy is high reward, moderate risk. Findings from the SWOT analysis
have resulted in this evaluation. The survey responses indicate that Al best supports voyage
estimation, accounting, market analysis, email automation, and risk assessment. Tasks that
are structured, repetitive, and are more administration heavy. However, legal and social
factors suggest that adoption should be done gradually, with continued human oversight due
to data privacy, trust, and accountability concerns. Furthermore, Email automation, for
instance, can greatly reduce workload by classifying high volumes of incoming emails into
predefined categories, flagging priorities, and generating summaries. The NORDEN case
demonstrates a potential reduction in internal workload of up to 50%, though this depends
on the specific systems and needs of the adopting company. The general results of applying
this function are not statistically secure.

Moreover, when combined with risk assessment, voyage estimation can automate the
comparison of routing and cost alternatives. This enables quicker decision-making and
improves visibility on options that might otherwise be less prioritized due to time constraints.
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Accounting tasks can also be semi-automated, improving accuracy and reducing manual
effort. At the same time, market analysis tools can process large volumes of structured and
unstructured data to deliver broad market overviews and segment-specific insights for short-
sea shipping. Although service providers exist, such as Veson Nautical and Voyage X Al, these
functions and their reliability need to be evaluated.

The strategic Implications of this strategy show that brokers can serve more clients without
sacrificing quality, leveraging Al to enhance operations and assist in decision-making. As
identified in the SWOT analysis, the strategy may differ depending on the stakeholder if it is a
charterer, shipbroker, or shipowner, the size of the organization, and the current IT
infrastructure. The survey shows that charterers are generally more open to Al tools, though
all categories expressed certain initial interest, although they have limited current use and
experience with this technology. Moreover, a step-by-step approach is advisable. It could be,
for instance, to start with implementing basic email automation focused on categorization
and summarization. Avoid fully autonomous tools like chatbots in early phases to remain in
human control.

Voyage estimation and risk assessment are particularly useful for charterers and shipowners
when making fixture decisions. This would also help validate master data before integration
with systems like VMS (Voyage Management Systems), which would be a logical next step if
the organization later aspires to go into more of a Product development strategy.

The main drawback of this approach is that it does not exploit Al’s full potential. However,
this ensures that brokers remain in control. Technology support, as mentioned earlier, will
not replace human roles. Al is carefully reviewed before any broader adaptation. Given the
predictable ROI (return on investment), lower implementation risk, and compatibility with
current workflows.

Job displacement is not expected in the near term if the strategy focuses on support
functions rather than relational or strategic roles.

PRODUCT DEVELOPMENT STRATEGY

From the Ansoff perspective, the product development strategy has a higher risk and could
impact trust-based, intuition-driven tasks. The potential gains from such initiatives remain
uncertain due to the limited use and knowledge of Al technologies adapted specifically for
the short sea market, and the lack of clear political frameworks or regulatory alignment, as
highlighted in the SWOT analysis. This means additional risk, particularly regarding data
sharing with Al systems, which may be especially problematic in sensitive areas such as
contract negotiation automation and chartering negotiations. Adopting this strategy may be
more appropriate for companies with higher digital readiness and system integration. For
instance, shipowners like NORDEN, who have already integrated Al with their Voyage
Management Systems (VMS), could benefit more from adapting this strategy.

Energy consumption concerns and potential risks linked to fewer regulations in countries like

China need to be considered. Companies may need to invest in greater data capacity, and the
sustainability perspective should also be evaluated, particularly about whether such
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developments align with the company’s broader CSR (corporate social responsibility)
strategy.

As the survey results show, most shipowners, brokers, and charterers are not yet at this stage
to pursue this strategy, and therefore, this is not the recommended option. However,
depending on how the market and technology develop, it could be an option to adopt this
strategy in a few years.

Ansoff Matrix — Al in Shipbroking

2
Market Development Diversification
Moderate risk, existing Al applications High risk, new market segment using new Al applications
£
80 . uyseexisting Al (Email automation, riskassesment, voyage * Enternew segments eg Tanker chartering) with Al driven
- =z estimation, accoutning processes.
(2]
E - Increased efficency with new market potentials + Highrisk with unkown results and effects
o0 Selected Stategy x
+ Increasedtrustin Al
=
G‘g * Remainin Humancontrol
e Market Penetration Product Development strategy
(6] Minimal risk Traditional Shipbroking methods High caution, untested technology
E « Introduce new Ai Tools. (negotiation support,
= Increased efficency by using traditional shipbroking charteringAutomatior
+ No majortech changes = relationship risk.
g + Minimaluse of Al « Data security issuesand potentialjob dicplacement
-
Low High

v

Increasing Risk
Figure 14 The Ansoff Matrix showing the strategies; Market penetration, Diversification, Market development &
Product development strategies. Authors design 1°t of May 2025

Finally, due to its flexibility and moderate risk, the “Market Development strategy” is
believed to be the most practical and sustainable strategy of the four created in the “Ansoff
Matrix” and, therefore, the best option.
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CONCLUSION

In conclusion, the main objective of the paper, “How may Al affect the business
microenvironment within the dry-bulk coaster sector in the coming years, and what strategy
may shipbrokers select to best take advantage of this application in the macro business
environment?”

Al refers to technologies capable of performing tasks that require human-like intelligence. In
coaster dry-bulk shipping, Al is currently used in repetitive, data-driven areas such as voyage
planning, forecasting, accounting, and email/document processing. Moreover, the survey
results indicate that Al adoption remains limited. While interest grows, current usage is
experimental primarily or focused on administrative support functions.

Out of the four strategies (Market penetration, Market development, Product development,
and Diversification), the “Market development” is believed to be the best strategy in general
for shipbrokers to adopt in the near future and gives a balance between risk and gains. Also
dependent on the size of the corporation.

Further analysis could be done on the mapping of current Al usage within the dry cargo
shipping sector to understand how technological maturity varies among brokers, shipowners,
and charterers, and could provide valuable input for more tailored digital strategies.
Additionally, tracking technological and regulatory progress, as well as industry market
developments, needs to continue over time to determine whether higher-risk strategies,
such as “product development,” may become more viable.
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