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			Dedication

			
		
    To the crews who did not come home —
those lost aboard Volgoneft-212 in the freezing waters of the Kerch Strait, those missing from the wreck of Pablo in the Riau Archipelago, and all the unnamed seafarers trapped below decks in hulls that should never have sailed.
 
To the coastguard officers, port-state inspectors, investigative journalists, and sanctions analysts who have laboured — often without recognition — to make the invisible visible.
 
And to the Black Sea: its shores fouled, its dolphins silenced, its patience not yet exhausted.
 
 
"The sea does not reward those who are too anxious, too greedy, or too impatient. To dig for treasures shows not only impatience and greed, but lack of faith. Patience, patience, patience, is what the sea teaches. Patience and faith. One should lie empty, open, choiceless as a beach — waiting for a gift from the sea."
— Anne Morrow Lindbergh, Gift from the Sea (1955)

      

    



  	
        
            
             
A ship without a flag is a mystery. A ship with a borrowed flag is a lie. A ship with no insurer is a promise the sea will one day call in — and the coast that pays that debt was never a party to the transaction.
 
 — Dr. Naim Tahir Baig
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AUTHOR'S PREFACE
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—

The first and most obvious light in which the sea presents itself

from the political and social point of view is that of a great highway.

— A.T. Mahan, The Influence of Sea Power upon History (1890)

On 15 December 2024, two ageing river-sea tankers broke apart in a Black Sea storm south of the Kerch Strait. The vessels were Volgoneft-212 and Volgoneft-239 — Project 1577 class river-sea tankers each more than fifty years old, having been commissioned in the early 1970s for inland waterways, and each laden with Rosneft mazut (heavy fuel oil, grade M-100) destined for transshipment at the Kavkaz anchorage toward onward export. Within hours, approximately 3,700 to 4,000 tonnes of oil had entered the sea. Roughly sixty kilometres of coastline in and around Anapa was fouled, with mazut eventually reaching as far as Sevastopol and Feodosia. Black Sea harbour porpoises (Phocoena phocoena relicta) suffocated. Seabirds lost the use of their wings. Volunteers waded into the oil with their hands.

I have authored more than 140 books on International Relations, Security Studies, and Strategic Affairs. I have analysed wars, sanctions regimes, nuclear doctrines, proxy conflicts, and the incremental erosion of the international legal order. Yet the image of those two broken hulls in the Kerch Strait — preventable, foreseeable, and entirely the product of deliberate policy choices made thousands of miles away in Western capitals — compelled me to write this book. The shadow fleet is not a footnote to the sanctions story. It is the sanctions story’s most dangerous chapter.

On Method and Sources

This book is built on triangulation. The foundation is Automatic Identification System data — the vessel-positioning signals that ships are legally required to broadcast under SOLAS Chapter V Regulation 19, and that a growing industry of commercial and governmental trackers now harvests, analyses, and in some cases catches being manipulated. I have drawn on the databases of MarineTraffic, VesselFinder, Pole Star, Spire, Windward, Kpler, and Vortexa; on vessel-registry records held in the Equasis database and by S&P Global Maritime (formerly IHS Markit); and on the sanctions designations published by the United States Office of Foreign Assets Control (OFAC), the United Kingdom’s Office of Financial Sanctions Implementation (OFSI), and the European Union’s Consolidated Sanctions List. All of these sources are publicly accessible and independently verifiable.

Where primary data is supplemented by secondary reporting, I have relied upon the investigative work of Michelle Wiese Bockmann at Lloyd’s List Intelligence and Windward, Chris Cook at the Financial Times, Julian Lee at Bloomberg, Anna Hirtenstein at the Wall Street Journal, Alex Longley at the Insurance Journal, and Jonathan Boonzaier at TradeWinds. I have drawn on the tanker-tracking analysis published by TankerTrackers.com and the United Against Nuclear Iran (UANI) tracker led by Claire Jungman. I have consulted the research output of the KSE Institute in Kyiv, the Bruegel think-tank in Brussels, RUSI’s Centre for Finance and Security in London, the Atlantic Council’s GeoEconomics Center, and the Brookings Institution in Washington. I have reviewed port-state-control inspection reports — including the Traficom report published 8 January 2025 documenting thirty-two deficiencies aboard the tanker Eagle S — and the litigation documents emerging from the Helsinki District Court proceedings arising from that vessel’s arrest on 26 December 2024.

In preparing this verified edition I have applied a strict evidential standard: every named person, organisation, vessel, date, figure, and regulatory instrument is drawn from a primary source or established secondary reporting that can be independently confirmed. Where estimates are contested — fleet size, cargo tonnages, casualty counts — I have flagged the disagreement rather than harmonising it into a false precision. OFAC’s 10 January 2025 action, which designated 183 vessels and revoked General License 113 covering sixty-nine Sovcomflot ships, provides the most substantial single primary-source anchor for the ownership and vessel-level claims in Part I. EU Council press releases, UK OFSI notices, and IMO Assembly Resolution A.1192(33) of 6 December 2023 provide the regulatory framework.

Why This Book, and Why Now

The G7 Price Cap Coalition’s statement of 2 September 2022 and the subsequent implementation of a sixty-dollar-per-barrel ceiling on Russian crude — effective 5 December 2022 under Council Regulation (EU) 2022/879 and parallel U.S. and UK measures — was an audacious geopolitical experiment. I do not dismiss the intent. In the immediate aftermath of February 2022, Western policymakers faced a genuine dilemma: punish Russia’s war economy without triggering an energy-price shock that would fracture the coalition supporting Ukraine. The price cap was a creative, if structurally imperfect, answer to that dilemma. The attestation architecture on which it depends — documented in detail by the KSE Institute and the Bruegel research group — allowed documentation compliance to substitute for substantive due diligence.

The shadow fleet is the unintended consequence of that architecture. Within months of the cap’s implementation, a parallel logistics infrastructure had assembled itself from the world’s stockpile of ageing, underinsured, and poorly maintained tankers — vessels that Western operators had already sent toward the margins of commercial viability. The Russian state, its trading intermediaries, and a network of shell companies in the United Arab Emirates, Hong Kong, and the Marshall Islands — including entities subsequently designated by OFAC on 10 January 2025 such as Nord Axis Ltd, Guron Trading Limited, and Arctos Shipping and Trade DMCC — found those vessels, reflagged them, re-routed them, and set them to work.

Three converging curves now define the urgency of this problem. The fleet is ageing: the KSE Institute places the average hull age of shadow-fleet tankers at approximately eighteen years, approaching the end of a vessel’s normal commercial life. Western insurance coverage is retreating: the twelve clubs of the International Group of Protection and Indemnity (IGP&I), whose pooled cover reaches approximately four-point-two-five billion dollars per risk and backstops the global maritime liability framework, no longer underwrite the bulk of these trades. And transit frequency through sensitive chokepoints is rising: the Baltic Sea, the Turkish Straits, the Strait of Malacca, and the waters off Malaysia are all carrying more shadow-fleet traffic than at any previous point. Each of these trends, in isolation, would warrant concern. Together, as they converge over the period 2026 to 2032, they constitute the defining maritime-safety and environmental-risk challenge of this decade.

The Scope of This Work

This book is organised in three parts across twelve chapters. Part I traces the emergence of the parallel fleet: from the historical precedents of the apartheid-era oil embargo monitored by the Amsterdam-based Shipping Research Bureau (1980–1995), and from the National Iranian Tanker Company’s reflagging campaign following Council Decision 2012/35/CFSP, through the 2022 price-cap architecture and its structural loopholes, to the composition of the fleet itself — its hulls, ages, classification societies, and the shell-company ownership structures that make accountability so difficult to assign. Part II examines the mechanics of opacity: the insurance vacuum created by the retreat of the IGP&I clubs and the substitution of Russian National Reinsurance Company (RNRC) cover and fraudulent certificates; the dark practices of AIS manipulation, ship-to-ship oil transfers, and identity switching; and the geography of risk across the chokepoints these vessels must traverse. Part III addresses consequences: the environmental peril documented by the Kerch Strait disaster and modelled for far larger vessels in Baltic and Turkish Straits scenarios by HELCOM and the Finnish Environment Institute (SYKE); the hybrid-warfare dimension revealed by the Eagle S incident on 25 December 2024 and the NewNew Polar Bear’s anchor drag on 8 October 2023; and the evolving policy responses of the European Union through its successive sanctions packages, the United Kingdom, the United States, and Australia.

The book does not argue that sanctions are futile, nor that the shadow fleet can be restrained by enforcement action alone. It argues that the architecture of maritime governance — flag-state jurisdiction under UNCLOS Article 91, P&I insurance, port-state control through the Paris MoU and Tokyo MoU, and the international conventions governing liability for oil pollution, including the Civil Liability Convention 1992 and the IOPC Fund system — was designed for a world in which the compliant vastly outnumbered the deviant. That assumption no longer holds for an expanding segment of the global tanker fleet. The task of the next decade is to rebuild enforcement capacity commensurate with the scale of what has been assembled in the shadows.

The Human Stakes

It would be easy, reading the OFAC designation notices, the Traficom port-state-control inspection reports, and the EU Council press releases, to lose sight of the human beings at the centre of this story. There are the seafarers who sail these vessels — many from South and Southeast Asian nations — on contracts that carry no guarantee of rescue if the hull fails beneath them, and no effective insurance if the cargo they carry destroys a coastline. There are the fishing communities of Krasnodar Krai whose livelihoods were destroyed in the winter of 2024. There are the port-state-control inspectors who board these vessels and find fire-safety valve failures, inoperative S-band radar systems, and cargo pump rooms without ventilation — thirty-two deficiencies aboard Eagle S alone. And there are the taxpayers of coastal states who will bear the remediation costs if a Suezmax or VLCC-class shadow-fleet tanker breaks apart in the wrong stretch of water, in a jurisdiction where the Civil Liability Convention’s recourse against a judgment-proof owner produces no recovery.

This book is addressed to policymakers, maritime lawyers, insurance professionals, port-state control authorities, investigative journalists, scholars of international security and environmental law, and any citizen who wonders why the vessels carrying some of the world’s most hazardous cargo operate beyond the reach of the regulatory systems designed to keep coastlines safe. The shadow fleet exists because it was made to exist — by the interaction of policy choices, market incentives, regulatory gaps, and the institutional inertia of a maritime-governance system that has not kept pace with the problem it faces.
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The Volgoneft-212 broke in two. Her cargo was not contained. The oil that escaped her reached coastlines that had nothing to do with the war, the sanctions, or the geopolitical choices that put an ageing river tanker in open water in a December storm. That is what the shadow fleet does: it displaces the consequences of political decisions onto ecosystems, communities, and coastlines that had no part in making them. The purpose of this book is to make those consequences visible — and to make the case that visibility, in this instance, is the necessary first step toward accountability.

Dr. Naim Tahir Baig

Author, International Relations, Security, and Strategic Studies

April 2026
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CHAPTER ONE

AN INTRODUCTION

THE DARK ARMADA AT SEA
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Men live upon the land and not upon the sea.

— Sir Julian S. Corbett, Some Principles of Maritime Strategy (1911)

The shadow fleet is, at the time of writing, the most consequential and least well-understood strategic phenomenon in contemporary maritime affairs. Roughly six hundred ageing oil tankers — the precise number is contested, and this chapter will argue that the contest itself is instructive — now move Russian crude, fuel oil, and refined products outside the reach of the regulatory architecture that Western governments assembled, over the better part of a century, to keep international shipping traceable, insured, and safe. That architecture has not collapsed. It has been routed around. Understanding how this happened, and what follows from it, is the task of this book.

The chain of events is not, at the most general level, obscure. In the weeks after 24 February 2022, the Group of Seven and the European Union faced a dilemma with no elegant solution: punish Russia's war economy without producing the energy-price shock that would fracture the coalition supporting Ukraine. Their answer, crystallised in Council Regulation (EU) 2022/879 of 3 June 2022 and the G7 price-cap statement of 2 September of the same year, was to permit Russian oil to continue flowing to world markets while denying Moscow the full revenue of sale. The mechanism was a services ban with a conditional exception: Western shipping, insurance, and trade finance could service Russian cargoes provided the oil had been sold at or below a specified ceiling — sixty dollars a barrel for crude, announced on 2 December 2022 and effective three days later.

The architects of the cap made a specific and, in hindsight, consequential assumption. They assumed that the Western services layer — the International Group of Protection and Indemnity Clubs, the International Association of Classification Societies members, the Lloyd's hull-insurance market, the correspondent banks of New York and London — was so dominant, so intricate, and so costly to replace that Russia would have no realistic alternative but to accept whatever price the coalition was willing to underwrite. The assumption was mistaken in a specific and instructive way. Not because the Western services layer was less dominant than believed, but because the costs of building a parallel infrastructure had been miscalculated, and because Russia had been studying how to build one for more than a decade, drawing directly on the post-2012 and post-2018 Iranian precedents that Chapter 2 reconstructs. Within approximately nine months, a parallel logistics architecture had assembled itself from the world's stockpile of ageing, underinsured, and poorly maintained tankers. By mid-2023 it was moving the majority of Russia's seaborne crude outside the effective reach of the G7's enforcement tools.

This parallel architecture — the shadow fleet — is the subject of this book. It is a commercial phenomenon: a network of dispersed tanker owners, flag registries, insurers, and trading intermediaries servicing Russia's export trade. It is an environmental risk: a population of vessels older, less maintained, and less insured than any comparable grouping in the post-war maritime order. It is, increasingly, an instrument of hybrid coercion: a fleet whose specific, identifiable vessels have been implicated in the severance of submarine cables and pipelines in the Baltic Sea. And it is a direct challenge to the governance framework that UNCLOS, the IMO conventions, and the P&I club system jointly constitute. This chapter introduces the phenomenon on its own terms, with attention to the four analytical tasks that the rest of the book will build upon: defining what counts as a shadow-fleet vessel, counting how many such vessels exist, assessing why the question matters now, and laying out the argument the subsequent eleven chapters develop.

A word, before the argument proper, on what this book does and does not claim. It does not claim that the shadow fleet is solely a product of Western policy error. The Russian state has been a strategic agent throughout — constructing the Russian National Reinsurance Company's expanded cover from June 2022, redirecting Sovcomflot tonnage through intermediary entities, and drawing on the Iranian playbook in ways the historical record documents. Nor does it claim that the sanctions regime has failed. The regime has substantially reduced Russian federal oil revenue from what it would have been in a counterfactual world without intervention; the Kyiv School of Economics Institute's modelling, drawn on in Chapter 3, places that reduction at somewhere between fifteen and twenty-five per cent of fiscal income from hydrocarbon export taxes over the period 2023–2025. What the book argues is narrower and, the author hopes, more defensible. It argues that the sanctions regime, as designed, contained no provision capable of making the parallel architecture structurally nonviable for those who capitalised and operated it. It argues that this omission was foreseeable, and that comparable omissions in future sanctions regimes will produce comparable results. And it argues that the accumulated environmental and hybrid-warfare risks of the existing fleet are now sufficient, on any reasonable reading of the evidence, to demand a different enforcement posture from the one Western governments have adopted to date.

1.1  A Vessel in the Gulf of Finland: 25 December 2024

The right place to start is with a single vessel. The analytical advantage of beginning this way is that it grounds a large and partly abstract phenomenon in a specific, documented, judicially adjudicated incident. The author has chosen the Eagle S case because it is, at the time of writing, the best-documented example in the open-source literature of a vessel satisfying every threshold of the definition this chapter will propose. It is not representative of the fleet as a whole — no single vessel can be — and the book will be explicit, in Chapter 11, about the attribution difficulties that arise when individual incidents are used to characterise a larger pattern. As a starting point for a working definition, however, it is instructive.

At 01:26 Central European Time on 25 December 2024, the Finnish transmission system operator Fingrid registered a sudden loss of power on Estlink 2, one of two high-voltage submarine cables linking Finland to Estonia. Within the following hours, four separate Baltic undersea telecommunications cables registered faults. The Finnish Coast Guard and Border Guard dispatched patrol vessels. By mid-morning they had identified a candidate: the Cook Islands–flagged oil tanker Eagle S, transiting westward through the Gulf of Finland under light load, her anchor — according to subsequent Finnish seabed-survey evidence — dragging on the seabed behind her over a distance of approximately ninety kilometres.

Finnish authorities boarded the vessel invoking UNCLOS Article 220, which permits a coastal state to take enforcement measures against a foreign vessel in its exclusive economic zone where there are clear grounds for believing that the vessel has violated applicable pollution or safety rules and where the violation threatens major damage to coastal interests. The Eagle S was diverted to the port of Porvoo. The Helsinki District Court issued a detention order the same day. On 8 January 2025, the Finnish Transport and Communications Agency (Traficom) published an inspection report documenting thirty-two deficiencies aboard, among them fire-fighting equipment failures, an inoperative S-band radar, and an unventilated cargo pump room1. Finnish prosecutors applied for arrest warrants against seven crew members on charges relating to aggravated sabotage and gross violation of territorial integrity2.

The Eagle S was built in 2003, previously sailing under the names Elka Apollon, FR8 Pride, LR Mimosa, and Norstar Intrepid before her Cook Islands registration. Her registered owner at the time of the incident was Caravella LLC-FZ, incorporated in the Hamriyah Free Zone in the United Arab Emirates; no beneficial owner has, as of the time of writing, been identified in any registry accessible to port-state-control inspectors. Her last documented P&I cover was an Ingosstrakh certificate — Ingosstrakh being the Russian state-adjacent insurer subsequently designated by OFAC on 10 January 2025 — and that certificate had lapsed by August 2024, leaving the vessel with no verifiable insurance of any kind at the moment of the cable incident. Windward's subsequent AIS reconstruction, published in January 2025, documented a ten-hour AIS outage on 23 December 2024, two days before the cable damage. Her last loaded cargo, taken on at the Russian Baltic terminal of Ust-Luga, was approximately 35,000 tonnes of gasoline bound for the Turkish port of Aliyağa3.

The Eagle S case is not cited here as evidence of deliberate state-directed sabotage — that claim, and the evidence and counter-evidence surrounding it, belongs to Chapter 11, which reconstructs the incident at greater length and assesses the limits of the attribution. It is cited because the vessel's profile, feature by feature, matches every threshold of the definition this chapter will propose: opaque ownership through a single-ship UAE entity with no beneficial-owner disclosure; registration under a non-mainstream flag whose tanker book expanded sharply after 2022; absence of cover from any member of the International Group of P&I Clubs; a documented AIS anomaly with no benign operational explanation; and active service in the designated Russian sanctioned-oil trade. The Eagle S is what the shadow fleet looks like when one of its vessels is caught. It is not what the shadow fleet typically looks like — the vast majority of its voyages complete unremarkably and undetected. But it demonstrates that the category being named in this book has operational reality, judicial traceability, and the capacity to cause serious harm.

The Feeder Line: Kerch Strait, 15 December 2024

A second incident must be acknowledged before the chapter proceeds, because it has been widely cited in press commentary as a shadow-fleet exemplar and because, on the definition this book will defend, it is not one. Ten days before the Eagle S boarding, two Russian-flagged river-sea tankers — the Volgoneft-212 and the Volgoneft-239, both Project 1577 class vessels commissioned in the early 1970s and more than fifty years old at the time of the casualty — broke apart in a force-seven Black Sea storm near the Kerch Strait. One crew member died of hypothermia; approximately 3,122 tonnes of mazut, according to IMO casualty data reproduced by the Bellona Foundation, entered the environment during the initial break-up and the delayed leakage of 10 January 2025. Russian state media reported roughly 3,700 tonnes. The Conflict and Environment Observatory, drawing on Sentinel-1 satellite imagery, assessed closer to 4,000. Approximately sixty kilometres of coastline in Krasnodar Krai were fouled4.

The Volgoneft vessels were Russian-owned, Russian-flagged, Russian-classed, and Russian-insured. On the five-feature test this chapter proposes, they fail to qualify as shadow-fleet tankers at every threshold. They belong, analytically, to a different category: the feeder infrastructure that aggregates Rosneft mazut at upriver loading points and transships it to the Kavkaz roadstead anchorage, where larger shadow-fleet tankers take on cargo for onward export. This distinction matters. Treating the Volgoneft casualties as shadow-fleet incidents — as several contemporaneous commentaries did — conflates two categories of maritime risk that require different enforcement responses. The Volgoneft pair is a case of domestic-regulatory failure inside Russian jurisdiction, remediable, if at all, only through Russian action. The shadow fleet proper is an international regulatory failure, remediable through coordinated flag-state, port-state, and insurance-layer action by the jurisdictions through whose waters the fleet transits. The Kerch Strait disaster is nevertheless a useful preview of what a larger shadow-fleet casualty would entail — lower-volume, on a less navigationally sensitive stretch of water, but demonstrating the physical dynamics that concern Baltic and Turkish Straits planners. Chapter 10 returns to this point at length.

⁂

1.2  Defining the Fleet

The first analytical problem a student of this phenomenon encounters is linguistic. The vessels with which this book is concerned have been labelled shadow fleet, dark fleet, grey fleet, and parallel fleet in different parts of the literature, with no consistent operational distinction between the terms. The European Parliamentary Research Service briefing of November 2024 observed, with some understatement, that the terms are used interchangeably by journalists and politicians, making it difficult to assess the scale of the phenomenon5. This is not merely a terminological irritation. Without a working definition that produces reproducible classifications, every subsequent empirical claim in the literature — fleet size, hull-age distribution, chokepoint transit frequency, casualty risk — is liable to be non-comparable across studies.

The nearest approximation to an authoritative definition is International Maritime Organization Assembly Resolution A.1192(33), adopted on 6 December 20236. The resolution describes the vessels in question as ships engaged in illegal operations for the purpose of circumventing sanctions, characterised by the disabling or spoofing of automatic identification systems, evasion of compliance with safety or environmental regulations, and the failure to obtain adequate maritime insurance, among other deceptive practices. This formulation has the advantage of multilateral endorsement. It has the disadvantage of being operationally inert: it does not specify any threshold for how many of its listed features a vessel must exhibit to qualify, which means two researchers applying it to the same population can reach substantially different counts without either being demonstrably wrong.

A Five-Feature Convergence Test

This book proposes, as a working definition to be applied consistently across its remaining chapters, a five-feature convergence test7. A vessel will be treated as a shadow-fleet tanker when it exhibits the simultaneous presence of all five of the following characteristics:


1.  Opaque ownership, routed through single-ship shell companies in jurisdictions offering nominee directorships and limited beneficial-ownership disclosure;

2.  Registration under a non-mainstream flag, specifically a registry whose tanker book expanded by more than fifty per cent between February 2022 and December 2025;

3.  Absence of protection-and-indemnity cover from a member club of the International Group of P&I Clubs, as verifiable through the IG's published member registers and Equasis;

4.  Documented AIS manipulation — defined narrowly as position spoofing, identity transmission inconsistent with registry records, or an unexplained transmission outage exceeding four hours outside a piracy high-risk area as designated by the Joint War Committee; and

5.  Active service, evidenced by port-departure AIS signature and bill-of-lading declarations, in a designated Russian, Iranian, or Venezuelan sanctioned oil or products trade.


The convergence is doing the analytical work. Each feature, considered alone, occurs in legitimate maritime trade. A Liberian-flagged Aframax owned through a single-ship Marshall Islands entity with a fixed-premium P&I certificate is not, on those facts alone, a sanctions evader. A vessel that runs AIS-dark for six hours in the Gulf of Guinea is probably following piracy-avoidance guidance, not evading surveillance. The definition this book applies identifies a vessel as a shadow-fleet tanker only when all five features are simultaneously present — the combination of opaque ownership, fringe flag, absent Western insurance, deceptive positioning, and sanctioned trade. The threshold is deliberately stringent. A four-of-five test will also be used, in clearly labelled contexts, where one feature cannot be verified from open-source data — typically the insurance feature, which often requires confirmation from port-state-control records not in the public domain.

A word on what this definition is and is not intended to do. It is a research instrument for the aggregate analysis of a population, not an adjudicative instrument for designating individual vessels. The OFAC, OFSI, and EU Council designation processes operate to substantially higher evidentiary standards than open-source convergence, and appropriately so: a formal designation carries legal and commercial consequences that a research classification does not. When this book classifies a vessel as meeting the five-feature test, that classification is a statement about what the open-source record shows, not a finding of sanctions evasion. Researchers familiar with the distinction between academic classification and legal designation will recognise this boundary without difficulty. Readers new to the field are asked to hold it in mind throughout.

Comparison With Existing Frameworks

Three alternative definitions are in active use in the literature and deserve direct comparison. Table 1.1 sets out the five-feature test alongside the European Parliamentary Research Service's 2024 formulation, the IMO Assembly's A.1192(33) language, and the "dark fleet" usage adopted by the International Chamber of Shipping.

Table 1.1  |  Comparative definitions of the shadow-fleet phenomenon

	Feature

	This book's test

	EPRS (2024)

	IMO A.1192(33)

	ICS "dark fleet"

	Ownership opacity

	Single-ship shell co.; nominee directors; no beneficial-owner disclosure

	Non-EU/G7 company

	Not specified

	Not specified


	Flag

	Registry with >50% tanker-book growth post-Feb 2022

	Not specified

	Implicit (flag-state complicity)

	Open-registry flag


	Insurance

	No International Group P&I Club cover

	No Western insurance

	Absence of adequate marine insurance

	Non-IG cover


	AIS conduct

	Spoofing, identity inconsistency, or unexplained outage >4 hrs outside HRA

	Not specified

	AIS disabling or spoofing

	AIS dark periods


	Trade

	Active in designated Russian, Iranian, or Venezuelan sanctioned trade

	Sanctions-circumvention trade

	Illegal operations / sanctions circumvention

	Sanctions-linked trade




Table 1.1. Shaded cells indicate where a given framework's criterion is absent, implicit, or not operationalised. The five-feature test narrows each criterion to a testable threshold; the three alternatives leave substantial interpretive latitude to the individual researcher.


Three observations follow. The EPRS formulation — non-EU/G7 company plus no Western insurance — is the broadest and the most prone to false positives. It would classify a legitimate Saudi-owned VLCC carrying Aramco cargo under a fixed-premium Gulf insurer as a shadow-fleet vessel, which no serious analyst would accept. The IMO resolution is more cautious but, as noted above, does not specify thresholds and therefore cannot produce a reproducible count. The ICS "dark fleet" usage tracks closely with the five-feature test but leaves two of its criteria — open registry and non-IG cover — unoperationalised. The five-feature test proposed here is best understood as an attempt to take the implicit thresholds of the existing literature and make them explicit enough that two independent researchers, working from the same open-source data, should arrive at the same classification for any given vessel.

Validation: Out-of-Sample Testing

A definition that has not been tested against an independent population is a conjecture, not a research instrument. The author is conscious that earlier drafts of this chapter validated the five-feature test primarily against vessels that had already been EU-designated — a procedure that is partially circular, since the designation list is itself produced by a classification process that overlaps substantially with the five-feature criteria. The present section describes a validation exercise that addresses the circularity concern directly, and reports results with the epistemic honesty the concern demands.

The exercise drew three non-overlapping samples. The first was a calibration set of sixty EU-designated vessels, drawn at random from the cumulative designation list as it stood on 31 August 2025 — the 18th sanctions package being the most recent at that date, with a cumulative total of approximately 517 vessel designations. This set is used to confirm that the test does not systematically misclassify vessels that a reputable Western enforcement authority has adjudicated; a high pass rate on this set is a minimum requirement of adequacy, not evidence of validity. The second was a genuinely out-of-sample test set: forty vessels identified by the Kyiv School of Economics Russia Oil Tracker as Russia-linked but not designated by any Western authority at the time of sampling. This is the set that tests whether the five-feature definition identifies a population that Western enforcement has not yet reached, rather than merely replicating a list that already existed. The third was a control set of twenty vessels identified by Kpler and S&P Global as carrying Russian crude but exhibiting no anomalous ownership, insurance, or AIS characteristics. The control set is used to estimate false-positive rates.

The five-feature test, requiring all five features simultaneously, classified 54 of the 60 calibration vessels (90.0%), 19 of the 40 out-of-sample vessels (47.5%), and 1 of the 20 control vessels (5.0%). The four-of-five test classified 58 of the 60 calibration, 28 of the 40 out-of-sample, and 3 of the 20 control vessels. The results are set out in Table 1.2, alongside the performance of the three competing definitions on the same three samples8.

Table 1.2  |  Classification performance of five definitions across three samples (N=120)

	Definition applied

	Calibration (n=60 EU-designated)

	Out-of-sample (n=40 KSE, non-designated)

	Control (n=20 legitimate Russia-trading)

	Est. false-positive rate (95% CI, Wilson)

	Five-feature (all required)

	54 (90.0%)

	19 (47.5%)

	1 (5.0%)

	5.0% (0.9–23.6%)


	Four-of-five features

	58 (96.7%)

	28 (70.0%)

	3 (15.0%)

	15.0% (5.2–36.0%)


	IMO A.1192(33) (AIS + insurance)

	49 (81.7%)

	23 (57.5%)

	4 (20.0%)

	20.0% (8.1–41.6%)


	EPRS (non-G7 owner + no Western insurance)

	57 (95.0%)

	34 (85.0%)

	6 (30.0%)

	30.0% (14.5–51.9%)


	ICS dark fleet (non-IG cover + open registry)

	52 (86.7%)

	25 (62.5%)

	3 (15.0%)

	15.0% (5.2–36.0%)




Table 1.2. False-positive rate calculated as the proportion of the 20-vessel control group classified as shadow-fleet tankers under each definition; 95% confidence intervals are Wilson binomial intervals, appropriate for small samples. The calibration set (EU-designated) is used to confirm adequacy, not to demonstrate validity; the out-of-sample set (KSE non-designated) is the primary validation target. Source: author's classification, applying each definition to the 120-vessel pooled sample drawn September 2025.


Three results deserve attention, each of which the reader is asked to weigh against the others rather than to treat in isolation. First, the five-feature test has the lowest point estimate of false-positive rate on the control set (5.0%), but the Wilson 95% confidence interval extends to 23.6% — a function of the small control sample. With twenty vessels in the control group, no classification procedure can produce a narrow false-positive estimate. A researcher who finds the author's 5% point estimate reassuring should also note that the true false-positive rate, on the evidence of this exercise, could plausibly be anywhere between one and twenty-four per cent. Future work with a larger control population is essential before the five-feature test can be claimed as definitively superior on this dimension.

Second, the out-of-sample result — 47.5% of KSE-identified, non-designated vessels clearing the five-feature bar — is the finding this chapter treats as most significant. It suggests that the five-feature definition identifies roughly half of a plausible population that Western enforcement has not yet reached, rather than merely replicating the EU list. The symmetric reading is equally important: slightly more than half of the KSE-identified Russia-linked vessels do not clear the five-feature bar, which implies either that the KSE methodology casts a wider net than the five-feature test (plausible — KSE's cargo-flow model does not require insurance or AIS data) or that the five-feature test is too stringent (also possible). The author does not claim to know which reading is correct. The responsible claim is that the two methodologies identify overlapping but non-identical populations, and that the overlap is substantial enough to reinforce confidence that each is measuring a real phenomenon rather than an artefact of its own construction.

Third, the performance gap between the five-feature test and the EPRS formulation on the control set — 5.0% versus 30.0% point-estimate false-positive — is large enough, even with the confidence-interval caveats, to warrant the conclusion that the five-feature test is materially less prone to misclassifying legitimate Russia-trading vessels. For aggregate analysis of the shadow-fleet population, this is the dimension of validity that matters most: a false-positive-heavy definition produces fleet-size estimates that systematically overstate the phenomenon. The EPRS definition is useful for its intended purpose — a quick supply-side screen — but should not be used for the kind of vessel-level analysis this book undertakes.

What the exercise establishes, and what it does not, should be stated plainly. It establishes that the five-feature test is reproducible, that it identifies a non-trivial out-of-sample population, and that its false-positive rate is point-estimated at the lowest level among the five definitions compared, with appropriately wide confidence bounds. It does not establish that the test is the final word, that the 5% false-positive estimate is tight, or that the underlying feature thresholds (50% tanker-book growth, 4-hour AIS outage, and so on) are uniquely justified. Researchers who adopt a different definition are invited to do so, to test it against a comparable sample, and to report their error rates. A framework without stress-testing is a conjecture. A framework with stress-testing and honest confidence bounds is a research instrument. The remainder of this book treats the five-feature test as the latter, while reminding the reader, where appropriate, of its limits.

⁂

1.3  Counting the Uncountable: The Size of the Fleet

If the definitional problem is real, the counting problem is more so. There is no complete list of the world's shadow-fleet tankers, because no such list could in principle exist. Vessels transit between categories as their cargo, flag, and ownership change. A vessel that cleared the five-feature test on a November 2024 voyage carrying Russian crude through the Turkish Straits may fail it on a March 2025 voyage carrying Iraqi crude under a reflagged charter. A static snapshot of the fleet is always partial. What researchers produce, and what this book must work with, is a set of estimates, each generated by a different institution using a different methodology, each of which can reasonably claim to be measuring a slightly different thing.

The subtitle of this book refers to "600-plus tankers." Readers familiar with the academic and trade-press literature will recognise that this figure is not a single settled count but a convergent point estimate drawn from several independent methodologies that disagree substantially at the margins. The present section describes the principal estimates, their strengths and weaknesses, and the reasoning by which this book arrives at its own working figure.

Supply-Side Estimates: Western Designation and Industry Trackers

Supply-side counts are built by identifying individual vessels and asking whether each meets a given criterion. Three principal supply-side sources are available. The EU Council's cumulative designation list, following the fourteenth sanctions package of June 2024 and successive packages through the nineteenth package of October 2025 and the December 2025 Council decision, contains approximately 598 vessels9. This figure is not an estimate but an administrative count: it is the number of vessels formally listed by the Council as sufficiently involved in Russia's sanctions-busting operations to warrant designation. S&P Global Commodity Insights, using AIS-fleet-database matching, places the Russia-linked population at approximately 591. The Kyiv School of Economics Institute's Russia Oil Tracker, using a cargo-flow model, gives a smaller figure of approximately 435. Lloyd's List Intelligence, taking a wider view that includes vessels operating in Iranian and Venezuelan sanctioned trades alongside Russian trades, has consistently given figures above one thousand for the combined population10.

Each supply-side count carries a selection bias. The EU list counts vessels that Western authorities have identified, that transact in jurisdictions within Western enforcement reach, and that have been prioritised by the political economy of the designation process. The S&P Global and KSE counts, though methodologically independent, share the limitation that they are constructed from data sources to which Western analysts have privileged access. What no supply-side count can capture is the population of vessels that has been successfully invisible to Western surveillance, or that operates in jurisdictions that provide no cooperation with Western enforcement. A supply-side-only estimate risks measuring the shadow fleet as an artefact of Western bureaucratic activity rather than as an independent commercial phenomenon.

Demand-Side Estimates: Importer Records

The corrective is to count from the demand side: from the importer's records rather than the exporter's or the designator's. The Centre for Research on Energy and Clean Air maintains a Russia Fossil Fuel Tracker that compiles vessel-level arrivals of Russian crude into major importer jurisdictions, using AIS voyage traces cross-referenced against publicly reported import statistics and customs aggregates11. Three CREA demand-side counts are available for the period January 2022 to December 2025. Indian subcontinent imports of Russian crude identify approximately 340 unique IMO-numbered hulls; Chinese imports identify approximately 410; Russia-origin cargo transits through the Turkish Straits, when resolved from transit counts to unique hulls, identify approximately 190. The overlap between each CREA dataset and the EU designation list runs between 44 and 51 per cent, implying that a substantial proportion of the population carrying Russian crude has not been designated by any Western authority.

Table 1.3  |  Shadow-fleet vessel counts from six independent sources, January 2022 – December 2025

	Source

	Methodology

	Vessels identified

	Overlap w/ EU list

	Side

	EU Council designation list (14th–19th packages + Dec 2025)

	Administrative adjudication

	~598

	100% (by defn.)

	Supply


	S&P Global Commodity Insights

	AIS trace + commercial database matching

	~591

	~62%

	Supply


	KSE Russia Oil Tracker

	Cargo-flow model + vessel ID

	~435

	~54%

	Supply


	CREA — Indian subcontinent imports

	AIS + publicly reported import data

	~340 unique hulls

	~47%

	Demand


	CREA — Chinese imports (HS 2709)

	AIS + customs aggregates

	~410 unique hulls

	~44%

	Demand


	CREA — Turkish Straits transits

	AIS transit analysis; hull-level resolution

	~190 unique hulls

	~51%

	Demand




Table 1.3. Demand-side figures derive from CREA's cross-referencing of AIS voyage data with publicly reported import statistics, not from direct access to national customs or port-authority administrative records. Overlap is calculated against the EU Council cumulative designation list as of 18 December 2025. Turkish Straits figure has been resolved from transit counts (~275) to unique hulls (~190). Sources: EU Council designation notices; S&P Global Commodity Insights; KSE Institute Russia Oil Tracker; CREA Russia Fossil Fuel Tracker, various methodologies documented at energyandcleanair.org.


Reconciliation and the Working Figure

De-duplicating across the three CREA datasets — a vessel appearing in both Indian and Chinese import data is, of course, counted once — yields a pooled demand-side population of approximately 650 to 700 unique hulls, depending on the inclusion criteria applied to vessels appearing only once across the three datasets. The supply-side range (EU, S&P Global, KSE) spans roughly 435 to 600 vessels, with the lower figure reflecting KSE's narrower Russia-only scope and the upper figures reflecting broader commercial trackers. The two ranges sit adjacent to one another rather than overlapping substantially: the demand-side de-duplicated figure exceeds the highest supply-side estimate by roughly 50 to 100 vessels, consistent with the expectation that importer-side data captures vessels invisible to Western designation processes. A defensible central estimate for the total population identified by at least one methodology is therefore in the range of 600 to 700 vessels.

The subtitle's "600-plus" is, on the evidence assembled here, a defensible central figure and should be read in that way: as a point estimate within a range of roughly 500 to 750 vessels, not as a settled count. Analysts who produce smaller figures are typically applying a narrower scope (Russia-only, which KSE does) or a stricter classification threshold (full five-feature convergence, which excludes vessels that meet only three or four criteria). Analysts who produce larger figures are typically including Iranian and Venezuelan sanctioned-trade vessels in a combined count, as Lloyd's List Intelligence does. Both are legitimate analytical choices, and the apparent disagreement in the literature is often a disagreement about scope rather than about underlying reality. The book uses the 600-plus figure as a working central estimate and will flag, where relevant in subsequent chapters, the sensitivity of specific conclusions to the choice of range.

Two analytical points should be retained from the counting exercise. First, the shadow fleet is not an artefact of Western bureaucratic activity. It is empirically visible across independent data sources — supply-side designation lists produced by Western authorities, supply-side commercial trackers produced by private firms with different collection biases, and demand-side importer-record analyses produced by organisations whose methodological assumptions differ substantially from the first two. Researchers who dispute the phenomenon's scale will need to explain why these methodologically heterogeneous sources converge on a similar range before claiming any of them is seriously wrong. Second, the convergence is not tight. A responsible analyst treats "roughly six hundred vessels" as the order-of-magnitude finding the data support, while resisting the temptation — to which this book's subtitle itself partially succumbs — to treat any specific figure within that range as settled.

1.4  Why This Book, and Why Now

The case for devoting a book-length treatment to this phenomenon now rests on the convergence of three trends that are, in the author's assessment, jointly producing a situation of rising and insufficiently appreciated risk. Each trend is quantifiable; each is grounded in publicly available data; each is flagged, where appropriate, with the estimate uncertainty that the underlying sources acknowledge.

The first is the age trend. The EPRS briefing of November 2024, drawing on industry and research-institute data, documents that shadow-fleet tankers are substantially older than the mainstream Russian-linked fleet, with large concentrations of vessels aged sixteen years and older — within reach of the twenty-year threshold at which most mainstream charterers routinely refuse to accept a tanker, and not far short of the twenty-five-year horizon at which commercial classification society surveyors treat a vessel as functionally end-of-life. The Bellona Foundation's April 2026 analysis documented that at least thirty-five medium- and large-tonnage single-hull tankers had been authorised to operate along the Russian Arctic route in a single calendar year, including the Nikolay Zhivotkevich, then in its forty-ninth year of operation. Single-hull construction provides no secondary containment in the event of an ice strike or grounding. These are not end-of-life reserve vessels held in case of emergency. They are the working fleet12.

The second is the insurance trend. At the beginning of 2022, the overwhelming majority of tankers carrying Russian crude were insured through member clubs of the International Group of P&I Clubs, whose pooled reinsurance arrangements provide cover well in excess of the minima required under the 1992 Civil Liability Convention Protocol. By the autumn of 2024, the insurers of roughly two-thirds of vessels carrying Russian oil were being recorded by commercial trackers as "unknown" — a euphemism that includes non-IG Russian insurers, fixed-premium providers in minor jurisdictions, and, in some cases, certificates whose underwriting cannot be traced at all13. The EPRS briefing treats this as a structural gap; Chapter 7 of this book examines it at greater length. What can be said at this stage is that the protection gap is not a theoretical risk but the default condition of much of this fleet, and that the default condition has worsened, not improved, over the period 2022–2025.

The third is the transit trend. Windward data reproduced by EPRS document that, comparing January–August 2024 with the same eight-month window in 2022, shadow-tanker transits through the Danish Straits rose by approximately 277 per cent, through the Dover and Gibraltar Straits by approximately 355 per cent, and through the Suez Canal by approximately 649 per cent14. Each of these chokepoints is a stretch of water where a casualty — a collision, a grounding, a fire, a cargo release — would generate consequences that the responsible owner, insurer, or flag state might decline to pay for, and that the affected coastal state would be forced to absorb. The transit figures are from 2024; updated figures through mid-2025 suggest continued rising frequency, though at a slower rate of growth, consistent with both increased fleet maturity and increased coastal-state interdiction pressure.

Three trends, each adverse, all rising together. That is the analytical premise of the book. Any one of them, in isolation, would warrant concern. Their joint trajectory — an ageing fleet carrying more volume through more sensitive waters under worse insurance than at any previous point in the post-war maritime order — constitutes, in the author's view, the defining maritime-safety and environmental-risk challenge of the 2026–2032 decade. The author acknowledges that each individual trend can be read more optimistically than the book reads it: the age profile may stabilise as recycling constraints bite under the Hong Kong Convention (which entered into force in June 2025); the insurance gap may narrow if the European Insurance Reinsurance Platform proposed in Chapter 12 is adopted; the transit frequency may decline if coastal-state interdiction forces shadow-fleet routing toward less monitored waters. The optimistic scenarios are possible but not, on current policy trajectories, most likely. The book is an attempt to anticipate what follows if the pessimistic reading turns out to be correct, and to specify what should be done now to reduce the cost of being correct.

A note on the book's voice, which this revised chapter tries to make explicit from the outset. The chapters that examine the fleet's composition, insurance architecture, and deceptive practices (Chapters 4–8) proceed in predominantly analytical register: they describe what exists and how it operates, with the normative weight carried by the underlying facts rather than by the author's phrasing. The chapters that examine consequences (Chapters 10–12) shift, deliberately, toward a more evaluative register: they assess what follows from the facts, and what should be done. The shift is intentional and the reader is asked to notice it. The author's own view is that the factual record assembled in Chapters 4–8 supports the normative conclusions of Chapters 10–12; readers who disagree with the normative conclusions are invited to contest them directly, on the basis of the factual record, rather than to dismiss the analytical chapters for carrying a hidden agenda. There is no hidden agenda. There is an explicit argument, and readers should be able to identify where the argument takes each step.

1.5  Road Map of the Book

The rest of this volume proceeds in three parts, organised to move from origins through mechanics to consequences and policy response.

Part I — "The Emergence of a Parallel Fleet" — traces the origins of the phenomenon. Chapter 2 reconstructs the historical precedents: the apartheid-era oil embargo monitored by the Amsterdam Shipping Research Bureau, the post-2010 Iranian reflagging wave, the post-2019 Venezuelan ship-to-ship transfer network, and the North Korean signal-manipulation techniques that fed into contemporary practice. The chapter advances a four-stage lifecycle hypothesis (market self-sanctioning → shell-company formation → alternative classification and insurance → state-adjacent institutionalisation) and engages a counterfactual — whether a total seaborne embargo in 2022 would have produced a smaller shadow fleet — whose answer the author now considers more uncertain than earlier drafts implied. Chapter 3 examines the 2022 catalyst: the design of the sixth EU sanctions package and the G7 price cap, the theoretical justification offered by the cap's academic proponents, and the structural loopholes whose exploitation gave rise to the fleet. Chapter 4 offers an anatomical examination of the fleet itself — vessel composition, hull ages, classification arrangements — with six detailed case studies including Eagle S, Ceres I, the Volgoneft pair, Eventin, and NewNew Polar Bear. Chapters 5 and 6 examine, respectively, the flag-of-convenience architecture and the ownership-shell structures that provide the fleet with its nominal legal existence.

Part II — "The Mechanics of Opacity" — turns to operational practice. Chapter 7 examines the insurance vacuum and the Russian National Reinsurance Company's substitution for International Group cover. Chapter 8 catalogues the deceptive practices: AIS manipulation, position spoofing, ship-to-ship transfer geographies from the Laconian Gulf to the Gulf of Oman, three-ship obfuscation, and cargo blending at third-country ports. Chapter 9 maps the routes and chokepoints — Baltic, Turkish Straits, Red Sea, Gibraltar, Cape of Good Hope, Malacca, Northern Sea Route — along which these practices unfold, with attention to the population of coastal states most exposed to casualty risk.

Part III — "The Consequences" — asks what all of this actually means for the rest of the world. Chapter 10 examines the environmental dimension in detail, including Baltic and Turkish Straits spill scenarios modelled by HELCOM and the Finnish Environment Institute, and places contemporary risk alongside historical benchmarks — Prestige, Erika, Exxon Valdez. Chapter 11 examines the hybrid-warfare dimension, with extended case studies of Eagle S / Estlink 2 and NewNew Polar Bear / Balticconnector; the chapter is explicit about where the evidence supports intentional state direction and where it supports a more cautious reading of emergent capability exploiting plausible deniability. Chapter 12 takes stock of the international response — the EU sanctions packages, the U.S. and UK January 2025 designations, coastal-state interdictions, and the approaching end-of-life horizon under the Hong Kong Convention — and offers five implementable policy proposals with draft treaty language, cost estimates, and explicit engagement with the principal objections.

The book is neither a celebration of the sanctions regime nor a brief for its abandonment. Both positions misunderstand what the shadow fleet is. The sanctions regime has succeeded, on the evidence, in reducing Russian federal revenue below what it would otherwise have been; it has failed, on the same evidence, to prevent the construction of a parallel logistics architecture whose environmental and hybrid-warfare risks now materially exceed the level that existed at the start of the programme. Both statements are true. Holding them both in mind simultaneously — rather than collapsing the analysis onto either the triumphalist or the dismissive pole — is what a serious treatment of the phenomenon requires. The roughly six hundred tankers this book describes are, collectively, the largest concentration of under-insured, under-regulated, under-maintained heavy tonnage in modern maritime history. They are not going to disappear because anyone wishes them to. The chapters that follow are an attempt to understand them accurately, to anticipate the reckoning their accumulated risks are setting up, and to specify, where possible, what can still be done to shorten its timeline.
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Chapter 1: An Introduction — The Dark Armada at Sea
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11  CREA Russia Fossil Fuel Tracker (various methodology notes), Helsinki: CREA 2025–2026, at energyandcleanair.org/russia-fossil-fuel-tracker/. CREA demand-side vessel counts are derived from AIS voyage traces cross-referenced with publicly reported import statistics, customs aggregates, and port-authority data; they do not represent direct access to DGFT manifest archives, Chinese General Administration of Customs individual declaration records, or EPİAŞ administrative databases.

12  EPRS, "Russia's 'Shadow Fleet,'" 5 (age profile); Bellona Foundation, 2 April 2026 (continued operation of single-hull Northern Sea Route vessels including the Nikolay Zhivotkevich).

13  EPRS, "Russia's 'Shadow Fleet,'" 5 (insurance classification of vessels carrying Russian oil).

14  EPRS, "Russia's 'Shadow Fleet,'" 4 (citing Windward 2024 data on shadow-tanker transit frequency growth).
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CHAPTER TWO

HISTORICAL PRECEDENTS
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The Four-Stage Lifecycle of Sanctions-Evasion Shipping Architecture


“If there is an art we have perfected in Iran and can teach to others for a price, it is the art of evading sanctions.”  — Mohammad Javad Zarif, Doha Forum, 15 December 2018


TABLE 2.1

Comparative Sanctions-Evasion Lifecycle: Five Maritime Embargo Regimes, 1973–2026

Sources: KSE / CREA quantitative estimates; OFAC designations; UN Panel of Experts Final Reports; Hengeveld and Rodenburg (1995); Klinghoffer (1989); Crawford (1999); author's compilation.

	Embargo / Regime

	Primary Commodity

	Volume Displaced (peak estimate)

	Time-to-Evasion Architecture

	Flag-State Pattern

	Insurance Substitution Mechanism

	Principal Monitoring Body

	Terminal Phase

	Russia-type?


	South Africa 1973–94

	Crude oil & refined products

	~10–13 mt/yr at peak (late 1970s–1980s); ~20% via spot market

	~24–36 months (voluntary OPEC embargo 1973 → first SRB-documented front-company fleets 1975–76)

	Liberia (dominant); Panama; Greece-registered subsidiaries; brief Cypriot phase

	Fully mainstream: Lloyd's hull & P&I throughout. Salem (1980) exposed the gap — fraud monetised via Lloyd's claim.

	Shipping Research Bureau (Amsterdam, 1980–95); UN Intergovernmental Group (1986–94)

	Negotiated end of apartheid (1994). SRB published Embargo (1995). Legacy: SRB vessel-tracking method inherited by commercial platforms.

	Partial — flag/shell model yes; insurance substitution no


	Iran (first wave) 2012–15

	Crude oil (primarily Iranian light & heavy)

	~1.0–1.5 mb/d exports sustained (down from ~2.5 mb/d pre-sanctions)

	~6 months (EU embargo effective July 2012; NITC reflagging substantially complete by Q3 2012)

	Malta / Cyprus ejected; migrated to Tuvalu, Tanzania, Iran self-registration

	Domestic P&I construction: IRGC-linked reinsurance vehicles. IGP&I coverage lost; partial workaround via Rosneft-era Russian reinsurers.

	OFAC / EU Council; Lloyd's List Intelligence; no dedicated UN Panel (non-UNSC sanctions)

	JCPOA (July 2015) — temporary partial normalisation. IGP&I re-admitted fleet. Domestic insurance infrastructure NOT dismantled.

	Strong — first industrial reflagging + first systematic domestic insurance. Russia copied the architecture directly.


	Iran (second wave) 2018–present

	Crude oil; condensate; LPG

	~0.8–1.6 mb/d (variable; China-directed volumes rising to ~1.5 mb/d by 2023–24)

	~3–4 months (Trump snapback Nov. 2018; fleet re-darkened by Q1 2019 using pre-positioned 2012–15 infrastructure)

	Iran self-registration dominant; opportunistic Tanzanian, Comoros phases

	Fully domestic: Iranian P&I Club + state reinsurance. Zarif Doha boast (Dec. 2018) signals institutional confidence.

	OFAC / EU; Kpler / Vortexa commercial tracking; no UN Panel

	Ongoing. Iran–Russia coordination post-2022: crew, STS methodology, insurer templates shared.

	Closest precursor — Russia Russia-type ≅ Iran-type + scale multiplier


	Venezuela 2019–present

	Crude oil (Orinoco heavy; Merey blend)

	~0.5–0.8 mb/d (capacity constrained by production collapse; pre-sanctions ~1.7 mb/d)

	~6–9 months (PDVSA designated Jan. 2019; STS zones operational by mid-2019)

	Panama (dominant); Marshall Islands; Belize; Cook Islands

	No new domestic insurer. Operations run largely uninsured or with fictitious 'blue cards'. High casualty risk accepted.

	OFAC (27 individuals, 95 entities, 57 vessels designated by Jan. 2026); CRS In Focus IF10715

	Ongoing. US seized 6 vessels Dec. 2025. STS zone network (Laconian Gulf, Ceuta, Labuan) normalised and inherited by Iran/Russia.

	Partial — STS zone model yes; insurance no; scale no


	North Korea 2017–present

	Crude oil imports; coal, iron, seafood exports

	~500 kt/yr refined products (UN cap); coal/iron exports ~several mt/yr via evasion (Panel of Experts estimates)

	~4–8 months (UNSCR 2375 Sept. 2017; coordinated AIS switch-off documented by Panel by early 2018)

	Togo; Belize; Panama; Cook Islands; cycled rapidly under UN pressure

	Essentially none — volumes too small to require formal P&I. Vessels operated as total-loss assets.

	UN 1718 Committee Panel of Experts (annual Final Reports 2018–2024; disbanded 30 Apr

	
	

	
	
	
	
	
	
	
	
	




2.0  The Lifecycle Argument
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