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Preface

Why This Book Exists

Bunkering is a $160+ billion market that directly determines the profitabil-
ity of every commercial voyage. Yet most industry participants learn through
expensive mistakes, fragmented information sources, and costly trial and error.

This book exists to solve that problem.

Who This Book Is For

Primary audience: Bunker buyers, traders, vessel operators, charterers, and
commercial managers (0-3 years experience)

Secondary audience: Engineers seeking commercial awareness, shipowners
wanting oversight of procurement, finance professionals managing fuel exposure

This book assumes no prior bunkering knowledge but respects your intelli-
gence. It builds from first principles—why the market works as it does, not just
what buttons to press.




The Bunkeringl101 Approach

From First Principles

Most bunkering resources teach procedures: “Submit nomination at 48 hours,”
“Check BDN for errors,” “File claim within 7 days.”

This book teaches the why behind the what:

+ Why 48-hour nominations? (Supplier logistics, barge scheduling, price risk)

« Why BDN validation matters? (Contractual waiver of rights, evidence preser-
vation)

+ Why 7-day claim periods? (Evidence degradation, supplier response windows,
legal strategy)

Understanding first principles enables you to navigate novel situations—new
fuels, new regulations, new hubs—that procedures manuals cannot anticipate.

Buyer-Side Focus

Industry resources often balance buyer and seller perspectives. This book takes
a position: the buyer’s perspective.

Every framework, calculation, and decision tool prioritizes buyer commercial
interests: - Protecting against quantity short delivery - Negotiating favorable
credit terms - Managing regulatory cost pass-through - Selecting hubs based
on total delivered cost, not headline price - Pursuing claims when commercial
justification exists

This focus reflects reality: buyers bear fuel cost risk, operational disruption
risk, and commercial exposure. Seller-friendly frameworks create buyer vulnera-
bility.

Decision Frameworks Over Procedures

Each chapter includes decision frameworks rather than rote procedures:



Instead of This book provides

“Always verify quantity before Decision tree: When to sign vs. reserve rights

signing BDN” vs. refuse
“Use Singapore when prices Hub selection matrix: Price vs. deviation cost
are low” vs. opportunity cost

“Hedge when volatility is high”  Quantitative framework: Forward curve
analysis + credit capacity + budget certainty

“Pursue claims when off-spec Expected value calculator: Settlement

fuel received” vs. arbitration vs. abandon

Procedures break when conditions change. Decision frameworks adapt.

How This Book Is Organized

The book follows the chronological bunker procurement lifecycle:

Part 1: Foundations (Chapters 1-3) - Market overview and economics - Fuel
types and specifications - Regulatory framework

Part 2: Regulatory Framework (Chapters 4-6) - IMO global regulations - EU
regulatory framework - Regulatory cost allocation

Part 3: Commercial Framework (Chapters 7-9) - Pricing and market mech-
anisms - Contracts and legal structures - Credit and counterparty risk

Part 4: Execution (Chapters 10-12) - Pre-bunkering planning and nomina-
tions - Delivery process oversight - Post-delivery and BDN management

Part 5: Dispute Resolution (Chapters 13-15) - Claims and disputes - Safety
and liability - Quality management and testing

Part 6: Strategy & Advanced Topics (Chapters 16-19) - Future trends and
strategic positioning - Regional hub profiles - War stories and lessons learned -
Hedging, optimization, and ESG

Part 7: Buyer’s Toolkit (Appendices A-M) - Practical templates, checklists,
calculators, decision trees, glossary, FAQ, quick reference cards, and index



Using This Book

For Immediate Problems

Jump to therelevantappendix: - Need a credit assessment template? > Appendix
C - Validating a BDN before signing? > Appendix D - Preparing a claim letter? >
Appendix E - Calculating EU ETS costs? > Appendix F - Comparing fuel specifica-
tions? > Appendix G

For Systematic Learning

Read sequentially. Each chapter builds on previous ones. Economics informs
regulatory strategy, which informs contract negotiation, which informs credit as-
sessment.

For Decision Support

Use the decision frameworks: - Hub selection? - Appendix B (Hub matrix) + Ap-
pendix H (Decision tree 1) - Fuel type choice? > Chapter 3 (Decision matrix) + Ap-
pendix G (Specs table) - Market timing? > Chapter 7 (Forward curves) + Appendix
H (Decision tree 3) - Claim pursuit? > Chapter 13 (Expected value) + Appendix H
(Decision tree 4)

What This Book Is Not

Not an engineering manual: This book does not teach fuel pump operation,
purifier maintenance, or engine tuning. It assumes physical delivery works and
focuses on commercial optimization.

Not a legal textbook: Contract summaries provide commercial guidance, not
legal advice. Consult maritime lawyers for specific situations.
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Not a trader’s arbitrage guide: While price differentials exist, this book fo-
cuses on buyer-side procurement optimization, not speculative trading.

Not comprehensive of every market: This book focuses on major global
hubs and common scenarios. Emerging markets and specialized trades may re-
quire adaptation.

2026 Context

All pricing, regulations, and market data reflect 2026 realities: - IMO 2020 sulfur
cap (mature) - IMO 2023 greenhouse gas strategy (emerging) - EU ETS maritime
(70% liability for 2025 fuel, 100% for 2026 onwards) - FuelEU Maritime (imple-
mentation beginning) - Alternative fuels (LNG, methanol, biofuels—growing but
nascent) - Post-2024 market normalization (freight rate stabilization, port conges-
tion easing)

Readers in future years should verify current pricing and regulatory parame-
ters before applying specific calculations.

A Note on Commercial Language

This book uses commercial terminology consistently: - “Buyer”: The party
procuring fuel (charterer, owner, operator) - “Supplier”: The party delivering
fuel (physical supplier, trader, broker) - “Stem”: A single bunkering delivery
transaction - “BDN”: Bunker Delivery Note (the foundational delivery document)
- “Hub”: A port location with active bunkering infrastructure

Industry jargon is explained when first used. Refer to the glossary (Appendix
1) or context for clarification.




Feedback and Updates

The bunkering market evolves rapidly. Regulations change, prices shift, new fuels

emerge.

Bunkeringl01 commits to periodic updates reflecting material market
changes. Readers are encouraged to verify current market conditions before
making commercial decisions.

Report issues: New regulations, pricing corrections, clarification needs >
contact@bunkering101l.com

Last updated: September 2026




Chapter 1

Introduction to Global
Bunkering

Overview: Why Bunkering Matters

Bunkering—the procurement and delivery of marine fuel—represents the sin-
gle largest operating expense for commercial shipping vessels, typically con-
suming 50-60% of voyage costs, reaching 85% for VLCCs. This financial domi-
nance makes bunkering a critical commercial function that directly impacts ves-
sel profitability, charter party competitiveness, and overall fleet economics.

The global bunker fuel market exceeded $162.4 billion in 2024 and is pro-
jected to reach $199 billion by 2034, growing at a compound annual growth rate
(CAGR) of 5.6%. Market values as of January 2026. Current data available at GM
Insights.

Table 1.1: Bunker Fuel as Percentage of Voyage Operating Costs

Vessel Type Bunker Cost as % of Total Voyage Costs Source

Container 50-75% (varies with fuel prices) ScienceDirect

Ships (Large)

VLCC (Very 85% Ship &

Large Crude Bunker

Carriers)

LNG Carriers 70% of revenue during high volatility Industry
estimate


https://www.sciencedirect.com/science/article/abs/pii/S1361920920306817
https://shipandbunker.com/news/world/715014-bunkers-account-for-85-of-vlcc-voyage-costs
https://shipandbunker.com/news/world/715014-bunkers-account-for-85-of-vlcc-voyage-costs

Vessel Type Bunker Cost as % of Total Voyage Costs Source

General Cargo 50-60% of total operating expenses ShipFinex
Vessels

Why This Matters: First Principles

Understanding bunkering begins with three fundamental economic and physical
realities:

1. Scale Economics: A Capesize bulk carrier consuming 60-80 MT of fuel per day
at $490/MT spends $29,400-$39,200 daily on fuel alone. Over a 30-day voyage
from Brazil to China, fuel costs exceed $1 million. A 2% price differential be-
tween suppliers represents $15,000-20,000 in direct profit or loss. Prices as of
January 2026.

2. Market Fragmentation: Unlike aviation fuel, which is typically supplied by
major oil companies through centralized contracts, marine bunkering oper-
ates through a fragmented network of hundreds of physical suppliers, traders,
and brokers across dozens of global hubs. This fragmentation creates both
arbitrage opportunities and procurement complexity.

3. Physics-Meets-Commerce: Bunkering uniquely combines physical delivery
logistics (pumping rates, temperature correction, density measurement)
with financial trading (forward curves, credit risk, price reporting). A
successful buyer must understand both the engineering of fuel transfer and
the economics of market timing.

This book approaches bunkering from first principles: why the market func-
tions as it does, how physical and commercial realities interact, and how buyers
can make informed decisions that protect their commercial interests while ensur-
ing operational reliability.



https://www.shipfinex.com/blog/economic-factors-shipping-industry-costs

1.1 The Global Bunkering Market: Scale and Struc-
ture

The global bunkering market operates as a 24-hour, year-round marketplace
where approximately 4-5 million MT of marine fuel are delivered weekly to
50,000+ merchant vessels worldwide. This market has evolved from simple
physical supplier relationships into a complex ecosystem involving price
reporters, benchmark administrators, credit insurers, brokers, traders, and
physical suppliers.

1.1.1 Market Size and Growth

Table 1.2: Global Bunker Market Projections

Metric 2024 Actual 2025 Projected 2034 Projected CAGR
Market $162.4 billion $136-162 billion $199 billion 5.6%
Value

Alternative - $132.87 billion $139.86 billion 5.55%
Estimate (2026)

Singapore 54.92 million 56.77 million MT 94.23 million MT 5.85%
Volume MT

Global - +4.3% YoY (Q3 Highest since 2019 -
Hub 2025)

Demand

Growth

Sources: GM Insights, Precedence Research, MPA Singapore, Ship & Bunker

1.1.2 The Ecosystem: Players and Their Roles

The bunkering industry operates through multiple layers of intermediaries, each
adding value and assuming specific risks:

1. Physical Suppliers: Companies that own or lease bunkering barges and
actually deliver fuel to vessels. Examples include Bunkering International, TFG
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https://www.gminsights.com/industry-analysis/bunker-fuel-market
https://www.precedenceresearch.com/bunker-fuel-market
https://www.mpa.gov.sg/media-centre/details/singapore-posts-record-port-performance-in-2025-and-develops-future-readiness-through-industry-collaborations-for-2026
https://shipandbunker.com/news/world/357268-market-survey-major-hubs-saw-average-43-yearly-gain-in-q3-volumes

Marine, and independent barge operators. Physical suppliers assume inventory
risk, delivery risk, and barge operational costs.

2. Traders: Companies that buy fuel from refineries or other sources and
resell it to physical suppliers or directly to buyers. Traders provide liquidity, vol-
ume aggregation, and price arbitrage across hubs. Bunker Holding A/S (Denmark)
stands as the world’s largest marine fuel trader.

3. Brokers: Intermediaries who connect buyers with suppliers, typically earn-
ing 0.5-2% commission on the transaction value. Brokers provide market intelli-
gence, credit introductions, and price discovery services. The industry questions
whether bunker buying alliances are emerging as competitors to traditional bro-
kers.

4. Price Reporters: Organizations like Platts and Argus that collect and pub-
lish daily price assessments for marine fuels. These prices serve as benchmarks
for physical contracts and financial derivatives. The reporting methodology cre-
ates market transparency but also introduces reporting risks.

5. Credit Insurers: Companies that assess and insure counterparty credit
risk in the bunkering market. Creditinsurance enables transactions between pre-
viously unknown parties but adds cost and complexity.

6. Quality Testing Laboratories: Independent labs that analyze fuel samples
to verify compliance with ISO 8217 specifications. Testing serves as the primary
defense against off-spec fuel delivery.

7. Surveyors: Independent third parties who verify fuel quantity delivered,
often through barge and vessel tank soundings. Surveyors provide evidence in
quantity dispute resolution.

1.2 Global Bunkering Hubs: Geography and Eco-
nomics

Bunkering hubs emerge where geographic advantages (proximity to shipping
lanes), regulatory frameworks, and market depth converge. The world’s major

10



hubs each serve distinct regional markets and offer different commercial

advantages.

1.2.1 The “Big Three” Bunkering Hubs

Table 1.3: Major Global Bunkering Hubs - 2025 Performance

Market Key Primary Trade
Hub 2025 Volume Share Characteristics Routes
Singa 56.77 million ~23% of World’s largest Asia-Europe,
MT (2025) global hub; multi-fuel Trans-Pacific,
capability (VLSFO, Intra-Asia
LSMGO, methanol
2026+); digital
bunkering
initiatives; high
liquidity
Rotte 9.4 million MT Second Europe’s gateway; Europe-Asia,
(2025) globally strong biofuel Trans-Atlantic,
growth (+44.7% Intra-Europe
YoY in Q3 2025);
alternative fuel
pioneer; EU ETS
compliance hub
Fujait ~7.5 million MT  Third Middle East hub; Middle East-Asia,
(estimated) globally HSFO strong; Suez transit, Gulf
VLSFO demand export routes

softer (-2.8% in
2025); strategic
for Gulf loading
ports

Sources: MPA Singapore, Port of Rotterdam, Ship & Bunker Fujairah Report
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https://www.mpa.gov.sg/port-marine-ops/marine-services/bunkering/bunkering-statistics
https://www.portofrotterdam.com/sites/default/files/2025-04/bunkercijfers-2021-2025.pdf
https://shipandbunker.com/news/emea/386870-fujairah-bunker-sales-fell-28-in-2025-on-lower-vlsfo-demand

1.2.2 Hub Selection Economics: Why Geography Matters

Each hub’s unique characteristics create commercial advantages and disadvan-
tages for buyers:

Singapore Advantages: - Liquidity: High trading volume enables quick
stem execution with minimal market impact - Price Discovery: Platts Singapore
benchmark serves as the global price reference - Fuel Diversity: Full range of
conventional and alternative fuels - Competitive Spreads: Multiple suppliers
create price competition

Singapore Disadvantages: - Deviation Cost: Vessels may need to divert
from direct routes to bunkering - Port Congestion: High traffic can cause
delivery delays - Barge Availability: During peak periods, barge scheduling can
become constrained

Rotterdam Advantages: - Alternative Fuels: Leading biofuel availability and
emerging methanolinfrastructure - Regulatory Compliance: Early adopter of EU
ETS and FuelEU documentation - Quality Control: Strong regulatory oversight
reduces off-spec risk

Rotterdam Disadvantages: - Higher Operating Costs: European labor and
environmental compliance costs - Price Premium: Often trades at a premium to
Singapore and Fujairah - Weather Limitations: North Sea weather can disrupt
winter operations

Fujairah Advantages: - Strategic Location: Natural call for vessels loading
in the Persian Gulf - HSFO Availability: Strong high-sulfur fuel oil market for
scrubber-equipped vessels - Competitive Pricing: Often the lowest-priced
major hub

Fujairah Disadvantages: - Limited Alternative Fuels: Less developed alter-
native fuel infrastructure - VLSFO Softness: Declining VLSFO demand in 2025 (-
2.8%) signals market transition - Weather Constraints: Summer heat and sea-
sonal weather affect operations

1.2.3 Emerging and Regional Hubs

Beyond the Big Three, regional hubs serve specific trade patterns:
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Houston/US Gulf: Serving Americas trade; LNG bunkering leader; price pre-
mium to global hubs

« Panama: Canal transit fueling; competitive pricing but limited storage capac-
ity

Gibraltar/Malta: Mediterranean hubs with competitive pricing; convenient
for Europe-West Africa trade

+ Hong Kong: Asia-Pacific alternative to Singapore; developing green fuel in-

centives
+ Busan/Ulsan: South Korea’s cluster; serving Northeast Asian trade

1.3 Decision Framework: Bunkering Location Strat-
egy

Every vessel operator faces a fundamental commercial decision: Where to
bunker? This decision balances fuel price, deviation cost, operational risk,

and regulatory requirements. The following framework provides a structured
approach to hub selection.

1.3.1 The Hub Selection Decision Matrix

Table 1.4: Bunkering Hub Selection Decision Framework

On-
Decision Weight Route/Minor
Factor (1-5) Singapor Rotterdal Fujairah Houstoir Hub
Fuel Price 5 3 4 5 3 Variable
Advantage (best)
Deviation 5 Varies Varies Varies  Varies Usually
Cost by by by by minimal

route route route route

Barge 3 4 4 4 3 2
Availabil-
ity
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On-

Decision Weight Route/Minor
Factor (1-5) Singapor Rotterdal Fujairah Houstor Hub
Fuel 5 4 5 4 4 Variable
Quality
Risk
Alternative 3 4 5(bio- 2 4 1
Fuel (methanc fuels) (LNG)
Access 2026+)
Regulatory 3 3 4 (EU 3 4 2
Complex- ETS) (USCG)
ity
CreditRisk 5 5 5 4 4 3
Exposure (estab-

lished)
Market 3 5 4 3 2 1
Liquidity
Operational 3 4 3 4 3 Variable
Risk (weather (weathe

(Weather/-
Conges-
tion)

How to Use This Matrix:

1. Assign weights to each factor based on your vessel’s specific circumstances
(e.g., for a scrubber-equipped vessel, HSFO availability and price become
more important)

2. Score each hub on each factor using a 1-5 scale (1 = poor, 5 = excellent)

3. Multiply scores by weights to calculate a weighted score for each hub

4. Compare total scores to identify the commercially optimal bunkering loca-

tion

1.3.2 Decision Flowchart: To Bunker or Not to Bunker?

START: Vessel Requires Fuel for Next Voyage
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DOES VESSEL HAVE SUFFICIENT FUEL ONBOARD?

f— YES > Consider: Carry to Next Hub?

f— Is Next Hub Price Advantage > Current Hub + Deviation Cost?
| YES » Delay Bunkering

| NO > Bunker Now

r—————

NO » Must Bunker
IDENTIFY ROUTE-CANDIDATE HUBS
Singapore?

|

k_

f— Rotterdam?
k_

k_

Fujairah?
On-Route Hub?

APPLY SELECTION MATRIX (Table 1.4)

f— Calculate Weighted Scores
f— Identify Top 2 Candidates

COMMERCIAL VALIDATION
f— Obtain Price Quotes from Brokers
f— Check Barge Availability

Verify Credit Terms
Confirm Regulatory Compliance (e.g., EU ETS documentation)

|
r_
|
|
|
|
|
|
|
|
r_
|
|
|
|
|
|
r_
|
|
|
|
r_
|
|
|
|
|
|

DECISION: Select Optimal Hub

L Execute Nomination

1.4 Case Study: The Deviation Dilemma

1.4.1 Situation

Pacific Bulk Transport Ltd. operates a fleet of five Capesize bulk carriers primar-
ily on the Brazil-to-China iron ore trade. The vessel MV Pacific Glory is positioned
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in Santos, Brazil, with 2,500 MT of remaining fuel. The voyage to Qingdao requires
approximately 4,800 MT of fuel, creating a 2,300 MT shortfall.

The shipowner faces a choice: 1. Bunker in Santos: Current VLSFO price:
$510/MT 2. Deviate to Singapore for Bunkering: VLSFO price: $480/MT ($30/MT
discount) 3. Bunker in Cape Town: VLSFO price: $495/MT

Commercial Factors: - Deviation to Singapore adds 3 days to the voyage -
Additional deviation fuel consumption: 60 MT/day x 3 days =180 MT - Daily vessel
charter hire: $35,000/day - Santos bunkering requires 2-day port stay (vs. 0-day
deviation if bypassing) - Singapore barge availability: Tight; potential 1-day delay
waiting for barge

1.4.2 Decision Framework Application

Table 1.5: Case Study Commercial Analysis

Cost Santos (Bunker Singapore Cape Town (En
Component Now) (Deviate) Route)

Fuel Price $510/MT x 2,300 = $480/MT x 2,300 = $495/MT % 2,300 =
(2,300 MT) $1,173,000 $1,104,000 $1,138,500
Deviation S0 $490/MT x 180 = $0 (on route)
Fuel (180 MT) $88,200

Charter Hire S0 $35,000 x 3 = S0

Loss (3 days) $105,000

Port Delay $35,000 x 2 = $0 $35,000x 1=
(Santos) $70,000 $35,000

Barge Low (known Medium-high Low

Waiting Risk  delay) (uncertain)

TOTAL $1,243,000 $1,297,200 $1,173,500
DELIVERED

COST

vs. Best +$69,500 +$123,700 BASE

Option
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1.4.3 Analysis

Theinitial price analysis suggested Singapore offered a $30/MT discount, saving
$69,000 on 2,300 MT of fuel. However, this narrow price focus ignored deviation
costs:

1. Deviation Fuel Cost: The vessel burns additional fuel during the 3-day devia-
tion (60 MT/day x 3 days = 180 MT x $490/MT = $88,200)

2. Charter Hire Opportunity Cost: Three extra days of voyage time represents
lost charter revenue ($105,000)

3. Barge Availability Risk: Singapore’s tight barge market could introduce ad-
ditional delays

The total delivered cost analysis reveals that Cape Town bunkering, despite
middle-of-the-road fuel prices, costs $69,500 less than Santos and $123,700 less
than deviating to Singapore.

Cape Town emerges as the optimal choice: it’s on the vessel’s natural route,
offers a price between Santos and Singapore, and minimizes total delivered cost
when considering fuel, deviation, and opportunity costs.

1.4.4 Outcome

Pacific Bulk Transport Ltd. decided to bunker in Cape Town for 2,300 MT of VLSFO
at $495/MT. The vessel called Cape Town, completed bunkering within 24 hours,
and proceeded to Qingdao without deviation.

1.4.5 Lessons Learned

1. Price-Per-Metric-Tonne # Total Cost: The headline fuel price is only one com-
ponent of total delivered cost. Deviation fuel consumption, charter hire op-
portunity costs, and operational risks must be quantified.

2. Decision Frameworks Prevent Confirmation Bias: Without a structured
analysis, the Singapore price discount ($30/MT) appeared attractive. The
framework revealed the true commercial picture.

3. Operational Realities Matter: Barge availability constraints can transform a
theoretically good decision into a practical disaster.
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4. Route Optimization vs. Price Arbitrage: On-route bunkering (Cape
Town) outperformed price arbitrage (Singapore) once deviation costs were
calculated.

This case illustrates why Chapter 2 will devote extensive coverage to the eco-
nomics of bunkering decisions, including deviation cost calculations, charter
party implications, and total cost of ownership analysis.

1.5 The Broker Ecosystem: Intermediation in Prac-
tice

1.5.1 The Role of Bunker Brokers

Bunker brokers serve as the commercial connectors between buyers (shipown-
ers, charterers, operators) and suppliers (physical suppliers, traders). The broker-
age business model typically earns 0.5-2% commission on the transaction value,
paid by the supplier (though ultimately priced into the fuel cost).

Why Brokers Exist: Market Structure Fundamentals

The bunkering market’s broker dependence stems from three structural char-
acteristics:

1. Information Asymmetry: Physical suppliersin dozens of hubs each maintain
their own pricing, credit policies, and availability. Buyers cannot efficiently
contact and compare all suppliers directly.

2. Counterparty Risk Management: Brokers maintain current credit informa-
tion on suppliers and can introduce buyers to creditworthy counterparties.
This reduces the risk of supplier default or delivery failure.

3. Market Fragmentation: With hundreds of suppliers globally but each buyer
typically transacting with 5-10 suppliers annually, brokers achieve network
economies that individual buyers cannot replicate.
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1.5.2 Broker Value-Added Services

Beyond simple price negotiation, modern brokers provide:

« Market Intelligence: Daily price updates, inventory data, forward curve infor-
mation

+ Credit Assessments: Real-time information on supplier credit standing and
payment terms

+ Regulatory Guidance: EU ETS, FuelEU, and IMO compliance documentation
requirements

+ Dispute Resolution: Assistance in resolving quantity or quality claims

+ Logistics Coordination: Barge scheduling, delivery timing, port authority
communications

1.5.3 The Broker vs. Buying Alliance Debate

The industry is witnessing a structural evolution as bunker buying alliances
emerge, challenging traditional broker models:

« Traditional Broker Model: Individualized service, relationship-based,
commission-based compensation, market-maker role

+ Buying Alliance Model: Aggregated volume across multiple shipowners, ne-
gotiated framework agreements with suppliers, fee-based membership, col-
lective bargaining power

Commercial Implications for Buyers:

Buying alliances offer potential price advantages through volume aggregation
but may reduce flexibility and customization. Traditional brokers provide person-
alized service but may lack volume leverage. The optimal choice depends on fleet
size, trading pattern complexity, and internal procurement capability.
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1.6 Why Bunkering Matters: The Commercial
Stakes

1.6.1 The Billion-Dollar Impact

For a mid-sized container ship operator running a fleet of 20 vessels, each con-
suming 150 MT/day at $490/MT:

+ Annual Fuel Spend: $537 million (150 MT x $490 x 365 days x 20 vessels)
+ 3% Price Improvement: $16.1 million annual savings

« 2% Short Delivery Reduction: $10.7 million annual savings

+ 1% Claims Reduction: $5.4 million annual savings

These are not marginal improvements—they represent the difference be-
tween profit and loss for many shipping companies.

1.6.2 Voyage Economics: The Bunker Multiplier Effect

Bunkering decisions have multiplicative effects throughout commercial opera-
tions:

1. Charter Party Competitiveness: Operators with superior bunker procure-
ment can offer lower charter rates while maintaining margins, winning more
fixtures.

2. Vessel Speed Optimization: Fuel price changes justify speed adjustments.
At $680/MT (biofuels), slow-steaming saves fuel; at $400/MT (conventional),
faster speeds may maximize revenue per day.

3. Fleet Deployment: Vessels may be deployed on different trades based on
bunkering cost structures, affecting route profitability.

4. Regulatory Compliance: EU ETS and FuelEU costs can represent 20-30% of
bunker expense, changing the economics of European trade routes.

5. Financing and Valuation: Vessels with demonstrated operational efficiency
(including bunkering) command higher resale values and better financing
terms.
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1.6.3 The Risk Dimension: When Bunkering Goes Wrong

Beyond cost optimization, bunkering represents a major risk exposure:

« Short Delivery: A 2% shortfall on a 5,000 MT stem = 100 MT x $490/MT =
$49,000 direct loss

+ Off-Spec Fuel: Catastrophic engine damage can cost millions in repairs and
off-hire time

+ Supplier Default: Unsecured credit exposure can reach hundreds of thou-
sands per stem

+ Regulatory Non-Compliance: EU ETS documentation errors can result in
penalties and detention

These risks justify the systematic, principle-based approach to bunkering that
this book advocates.

1.7 Regulatory Landscape: The Emerging Commer-
cial Driver

The global bunkering market is undergoing structural transformation driven by
decarbonization regulations:

1.7.1 EU Emissions Trading System (EU ETS)

+ Scope: 100% of intra-EU voyages, 50% of extra-EU voyages (from 2024)

« Liability Phase-in: 70% surrender for 2025 emissions, 100% for 2026
onwards

+ Cost Impact: Approximately 20-30% of bunker fuel cost at full liability (de-
pending on fuel type and carbon price)

+ Commercial Implication: EU-regulated voyages now require bunker
contracts that explicitly allocate ETS responsibility between shipowner and
charterer
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1.7.2 FuelEU Maritime Regulation

+ Requirement: GHG intensity limit of 89.34 gC02e/MJ in 2025 (2% below the
91.16 gCO2e/MJ 2020 reference line), tightening on a fixed trajectory (6% by
2030, rising to 80% by 2050)

+ Cost Impact: Non-compliance penalties can exceed fuel cost savings from
using conventional fuels

+ Commercial Implication: Buyers must now verify fuel carbon intensity along-
side traditional quality parameters

1.7.3 IMO Greenhouse Gas Strategy

« Target: Net-zero by 2050, with intermediate checkpoints

+ Cost Impact: Alternative fuels (methanol,ammonia, biofuels) currently trade
at 2-4x conventional fuel prices (as of January 2026)

+ Commercial Implication: Fuel-type selection now requires 5-10 year horizon
planning, not just spot market optimization

These regulations transform bunkering from a pure operating expense
into a strategic, regulatory compliance function. Chapter 4 will provide com-
prehensive regulatory compliance frameworks and cost calculation tools.

1.8 Chapter Summary: Key Takeaways

1. Bunkering Dominates Voyage Economics: At 50-60% of operating costs (up
to 85% for VLCCs), bunkering decisions directly determine vessel profitability
and commercial competitiveness.

2. Market Scale and Sophistication: The $162+ billion global bunker market
operates through a complex ecosystem of suppliers, traders, brokers, price
reporters, and credit insurers, each adding specific value and assuming dis-
tinct risks.

3. Hub Selection Matters: The Big Three hubs (Singapore, Rotterdam, Fujairah)
each offer unique commercial advantages. Structured decision frameworks
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that consider price, deviation cost, operational risk, and regulatory require-
ments outperform simple price-per-tonne analysis.

. Total Delivered Cost Trumps Headline Price: The Case Study demonstrated

how deviation fuel consumption, charter hire opportunity costs, and oper-
ational risks can transform a seemingly attractive price discount into a net
commercial loss.

. Brokers Provide Market Access: The broker ecosystem compensates for

market fragmentation, information asymmetry, and counterparty risk,
though buying alliances are emerging as an alternative model.

. Regulatory Compliance Is Now Commercial-Critical: EU ETS, FuelEU, and

IMO decarbonization targets have transformed bunkering from pure procure-
mentinto regulatory compliance, with compliance costs representing 20-30%
of fuel expense.

1.9 Chapter Preview: What Comes Next

Having established the global bunkering landscape and its commercial signifi-
cance, Chapter 2: Economics of Bunkering will build from these foundations

to provide:

Detailed cost stack analysis: Breaking down the total cost of ownership be-
yond price/MT

Hub selection economics: Quantitative frameworks for deviation cost calcu-
lations

Price-volume relationships: Understanding how stem size affects pricing
Regulatory cost pass-through: Allocating ETS and FuelEU costs between
commercial parties

Alternative fuel economics: When methanol, ammonia, or biofuels make
commercial sense

The first-principles approach continues: Why costs vary, how markets func-

tion, and what buyers can do to optimize their position within this complex mar-
ket.
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1.10 Sources

1.10.1 Market Size and Growth

» GM Insights: Bunker Fuel Market Size, Growth Analysis 2025-2034
« Precedence Research: Bunker Fuel Market Size and Forecast 2025 to 2034
» Research and Markets: Bunker Fuel Market - Global Forecast 2026-2032

1.10.2 Singapore Hub Statistics

« Maritime and Port Authority of Singapore: Singapore Posts Record Port Per-
formance in 2025

+ MPA Singapore: Bunkering Statistics

« Hydrocarbon Processing: Marine fuel sales in Singapore bunker hub scale
fresh highs in 2025

« Ship & Bunker: Singapore Reports Record Marine Fuel Sales & Port Container
Volumes in 2025

1.10.3 Rotterdam Hub Statistics

+ Port of Rotterdam: BUNKER SALES PORT OF ROTTERDAM 2021 - 2025
« Ship & Bunker: Rotterdam Q3 Bunker Sales Drop 4% Y-o-Y as VLSFO Demand
Shrinks

1.10.4 Fujairah Hub Statistics

+ Ship & Bunker: Fujairah Bunker Sales Fell 2.8% in 2025 on Lower VLSFO De-
mand

« Hellenic Shipping News: UAE’s Fujairah first-half 2025 bunker sales drop 5%
from 2024

« S&P Global: FUJAIRAH DATA: May ship bunker sales drop to three-month low
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https://www.gminsights.com/industry-analysis/bunker-fuel-market
https://www.precedenceresearch.com/bunker-fuel-market
https://www.researchandmarkets.com/reports/6083188/bunker-fuel-market-global-forecast
https://www.mpa.gov.sg/media-centre/details/singapore-posts-record-port-performance-in-2025-and-develops-future-readiness-through-industry-collaborations-for-2026
https://www.mpa.gov.sg/media-centre/details/singapore-posts-record-port-performance-in-2025-and-develops-future-readiness-through-industry-collaborations-for-2026
https://www.mpa.gov.sg/port-marine-ops/marine-services/bunkering/bunkering-statistics
https://www.hydrocarbonprocessing.com/
https://www.hydrocarbonprocessing.com/
https://bunkermarket.com/singapore-reports-record-marine-fuel-sales-port-container-volumes-in-2025/
https://bunkermarket.com/singapore-reports-record-marine-fuel-sales-port-container-volumes-in-2025/
https://www.portofrotterdam.com/sites/default/files/2025-04/bunkercijfers-2021-2025.pdf
https://shipandbunker.com/news/emea/305175-rotterdam-q3-bunker-sales-drop-4-y-o-y-as-vlsfo-demand-shrinks
https://shipandbunker.com/news/emea/305175-rotterdam-q3-bunker-sales-drop-4-y-o-y-as-vlsfo-demand-shrinks
https://shipandbunker.com/news/emea/386870-fujairah-bunker-sales-fell-28-in-2025-on-lower-vlsfo-demand
https://shipandbunker.com/news/emea/386870-fujairah-bunker-sales-fell-28-in-2025-on-lower-vlsfo-demand
https://www.hellenicshippingnews.com/
https://www.hellenicshippingnews.com/
https://www.spglobal.com/energy/en/news-research/latest-news/refined-products/061525-fujairah-data-may-ship-bunker-sales-drop-to-three-month-low

1.10.5 Cost as Percentage of Voyage Expenses

« ShipFinex: Economic Factors Affecting Shipping Industry Costs in 2026

«+ Ship & Bunker: Bunkers Account for 85% of VLCC Voyage Costs

«+ ScienceDirect: Bunker consumption of containerships considering sailing
« LinkedIn: Bunker Fuels account for 70% of a vessel’s voyage operating cost

1.10.6 Broker Ecosystem

+ Ship & Bunker: FEATURE: Are Bunker Buying Alliances the New Brokers?

+ Ship & Bunker: What Is the Role of the Bunker Broker in the Internet Age?
« World Bunkering News Q3 2025

» Asmira Group: Sectoral Developments in Marine Fuel Brokerage Activities

1.10.7 Market Trends

« Ship & Bunker: Market Survey: Major Hubs Saw Average 4.3% Yearly Gain in
Q3 Volumes
« Bunker Market: Bunker hubs to keep biofuel market dominance in 2025

End of Chapter 1

Next: Chapter 2 — Economics of Bunkering
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https://www.shipfinex.com/blog/economic-factors-shipping-industry-costs
https://shipandbunker.com/news/world/715014-bunkers-account-for-85-of-vlcc-voyage-costs
https://www.sciencedirect.com/science/article/abs/pii/S1361920920306817
https://www.linkedin.com/pulse/bunker-fuels-account-70-vessels-voyage-operating-cost
https://shipandbunker.com/news/world/898730-feature-are-bunker-buying-alliances-the-new-brokers
https://shipandbunker.com/news/features/industry-insight/244421-what-is-the-role-of-the-bunker-broker-in-the-internet-age
https://ibia.net/wp-content/uploads/2025/08/WB_Q3_2025_WEB.pdf
https://www.asmiragroup.com/en/news/2/blog/3059/sectoral-developments-in-marine-fuel-brokerage-activities.aspx
https://shipandbunker.com/news/world/357268-market-survey-major-hubs-saw-average-43-yearly-gain-in-q3-volumes
https://shipandbunker.com/news/world/357268-market-survey-major-hubs-saw-average-43-yearly-gain-in-q3-volumes
https://www.lloydslist.com/LL1149385/Bunker-hubs-to-keep-biofuel-market-dominance-in-2025-as-demand-lags-in-smaller-ports

Get the Full Guide

This is a free sample chapter from Bunkering 101: A Commercial Guide to

Marine Fuel Procurement — the complete reference for bunker buyers, charterers,

operators and commercial managers.
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The full edition includes:

19 chapters covering economics, IMO and EU regulation, pricing, contracts,
credit risk, nomination, delivery, BDN management, claims, safety, quality,
future trends, hub profiles and advanced strategy

13 appendices of ready-to-use tools: cost-stack worksheets, hub matrices,
credit checklists, BDN validation lists, claim templates, decision trees, fuel-
spec quick references and a full glossary

1,360+ pages of worked examples, decision frameworks and real-world case
studies

12 months of free updates whenever regulations (EU ETS, FuelEU, IMO GFS)
or market conditions change

Get the complete guide: bunkering101.com

Volume editions are also available for print.


https://bunkering101.com

