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Executive summary

Responsible yacht operation is broader than propulsion choice. Fuel use, route and speed, maintenance, waste
handling, sewage systems, anchoring, provisioning and shore-side disposal all affect environmental
performance. The most credible approach is to reduce avoidable impacts first, operate systems correctly,
measure what can be measured, and describe the remaining impacts without turning narrow improvements
into broad claims such as 'zero impact' or 'eco-friendly'.

International rules establish important baselines but do not replace local law. MARPOL Annex V generally
prohibits garbage discharge at sea except specified categories and conditions; plastics are prohibited from
discharge. Its simplified rules permit certain food-waste discharges only at specified distances and under
conditions.[1][3][4] MARPOL Annex IV regulates sewage for ships within its scope, including distance conditions
for comminuted/disinfected and untreated sewage, while local no-discharge zones and coastal-state rules can be
stricter.[2][7]

Climate claims need equal care. IMO carbon-conversion factors show that burning one tonne of diesel/gas oil
corresponds to 3.206 tonnes of CO2 on a carbon-content basis, but such tank-to-wake factors are not full life-
cycle intensities and do not capture upstream production or all greenhouse gases. IMO's current life-cycle
framework explicitly distinguishes well-to-tank, tank-to-wake and well-to-wake emissions.[5][6] A responsible
yacht sustainability claim should therefore state its boundary, method and evidence.

Intended audience and questions addressed

This paper is for yacht owners, captains, charter operators, designers, buyers and readers evaluating
sustainability claims. It addresses which operational impacts are most directly controllable; how MARPOL
waste/sewage rules provide a baseline; why fuel labels can mislead without system boundaries; how anchoring
and shallow-water operation can damage habitat; and how to make environmental claims that are specific,
measurable and appropriately qualified.

Figure 1. Original infographic

Responsible-operation hierarchy

Prioritize operational controls before marketing labels or technology claims.

Avoid impacts Reduce demand Maintain systems Manage waste Measure fuel Verify claims

Use the framework as a sequence, but revisit earlier steps when conditions, crew, route, or equipment change.

Caption. A hierarchy for responsible operation that prioritizes impact avoidance and reduction before
environmental marketing claims.

Source. Original Yacht Review synthesis informed by MARPOL, IMO life-cycle GHG guidance, EPA sewage
guidance and NOAA habitat guidance [1]-[9].
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Takeaway. The strongest sustainability program changes operations first and communicates only what can be

substantiated.

1. Start with an impact hierarchy

A useful hierarchy is: avoid unnecessary impacts; reduce energy and material demand; maintain systems so
they operate as intended; recover, retain and dispose of waste through suitable facilities; measure fuel and
relevant outputs; then communicate verified improvements. This order matters because technology claims can
distract from operational choices. A yacht with advanced equipment can still consume unnecessary fuel
through speed, idle time, poor route planning or fouled running surfaces.

For readers and reviewers, the same hierarchy improves editorial quality. Ask what changed, compared with
what baseline, over what operating conditions, measured by whom, and with what trade-offs. If a builder says a
system 'reduces emissions,' identify whether that means tank-to-wake COZ2, regulated air pollutants, fuel
consumption at a defined duty cycle, or well-to-wake greenhouse gases.

2. Fuel carbon factors are useful - and easy to misuse

IMO's 2022 SEEMP Guidelines calculate annual CO2 by multiplying fuel consumption by a fuel-specific carbon
conversion factor. The listed factor for diesel/gas oil is 3.206 t CO2 per tonne of fuel, compared with 2.750 for
LNG and 1.375 for methanol.[5] These values primarily reflect carbon content in the fuel. They do not, by
themselves, establish that one fuel has a lower full climate impact per mile or per unit of useful work.

The reason is system boundary. IMO's life-cycle framework combines well-to-tank and tank-to-wake emissions
into well-to-wake greenhouse-gas intensity and covers CO2, methane and nitrous oxide.[6] Fuel-production
pathways can vary substantially, and methane slip or upstream electricity/fuel production can alter results. For
yacht communications, lower tank-to-wake CO2 per tonne of fuel' is a narrower and more defensible statement
than 'clean’ or 'low-carbon' unless full life-cycle evidence supports the broader claim.

Figure 2. Quantitative chart
Tank-to-wake CO: conversion factors used by IMO reporting
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Source: IMO Resolution MEPC.346(78), 2022 SEEMP Guidelines. These carbon-content factors are not full life-cycle climate intensities and do not by themselves rank fuels.

Caption. CO2 carbon-conversion factors used in IMO fuel-consumption reporting. Values show tonnes of CO2
per tonne of fuel based on carbon content for selected fuels.

Source. IMO Resolution MEPC.346(78), 2022 SEEMP Guidelines [5]. Unit: t CO2/t fuel. These are tank-to-wake
carbon-content factors, not full well-to-wake climate intensities.

Takeaway. A smaller carbon factor per tonne of fuel does not by itself prove a lower climate impact per mile,
per unit of energy, or over the fuel life cycle.
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3. Waste: prevention beats disposal

MARPOL Annex V generally prohibits the discharge of garbage to sea except where the Annex specifically
allows it, and it bans disposal of plastics at sea.[1][3] The IMO simplified table shows, outside special areas, that
comminuted/ground food waste may be discharged at least 3 nautical miles from nearest land when en route
and as far as practicable, while food waste that is not comminuted/ground requires at least 12 nautical miles;
special areas impose tighter conditions.[4] Local rules and port requirements can be stricter.

Operationally, the strongest strategy is to reduce what comes aboard, favor reusable or recyclable packaging
where practical, segregate waste, keep a simple waste log even where not legally required, and plan reception
facilities before departure. This reduces the chance that storage pressure creates poor decisions offshore. It also
gives owners better evidence for claims about waste-reduction initiatives than photographs of 'green’ products.

4. Sewage: know both system capability and location rules

MARPOL Annex IV applies to defined ships on international voyages, including ships of 400 gross tonnage and
above or certified to carry more than 15 persons. Within that scope, untreated sewage generally requires
discharge more than 12 nautical miles from nearest land while en route under specified conditions;
comminuted and disinfected sewage using an approved system may be discharged more than 3 nautical miles
from nearest land, and approved treatment plants are treated differently.[2]

Many private recreational yachts fall outside parts of Annex IV, but that does not mean unrestricted discharge is
appropriate or legal. The U.S. EPA, for example, administers vessel-sewage requirements and no-discharge
zones under national law, and its recreational boater guidance emphasizes marine sanitation devices, pumpout
facilities and local no-discharge areas.[7] Owners should build itineraries around the strictest applicable rule
from flag state, coastal state, protected area and marina/port requirements.

Table 1. Waste and sewage rules - baseline questions for cruisers

Stream / issue

International baseline
cited here

Operational question

Important limitation

Plastics / most garbage

MARPOL Annex V prohibits

Is it segregated and retained

Local/port rules may add

systems and distance rules;
untreated generally >12 nm
under conditions

plastics; most garbage for reception ashore? requirements
discharge prohibited
Food waste Outside special areas: Can waste be reduced/stored Special areas and local rules
ground/comminuted food until port instead? can be stricter
waste =3 nm; unground =12
nm, with conditions
Sewage Annex IV scope: approved Which system is installed and | Annex IV applicability is

where is discharge lawful?

vessel/voyage dependent;
coastal rules may be stricter

Sensitive seabed

Avoid direct physical damage;
use local
charts/moorings/anchoring
controls

What habitat is under the
yacht and within swing circle?

Protection rules and habitats
are location-specific

Caption. Selected international baselines translated into pre-departure questions; not a complete legal

compliance table.

Source. IMO MARPOL Annexes IV and V [1]-[4], EPA vessel-sewage guidance [7], and NOAA vessel-impact

guidance [8].

Takeaway. Plan for the strictest applicable rule and for waste retention; legality at sea is not the same as

environmental best practice.
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5. Anchoring and shallow-water operation can cause direct habitat
damage

Environmental performance is also spatial. NOAA's Florida Keys National Marine Sanctuary documents
seagrass injuries from propeller scars, groundings and anchor-related impacts, noting that deeper propeller
scars may not recover without restoration and can enlarge because roots no longer stabilize sediment.[8] The
exact sensitivity varies by habitat, region and species, but the operational principle is transferable: know the
bottom before anchoring, use charts and local guidance, prefer designated moorings where available and
appropriate, and avoid powering through shallow vegetated areas.

A 'responsible anchoring' claim should therefore specify practices: use of mapped anchoring zones, moorings,
spotters or local pilots; avoidance of known seagrass/coral areas; depth and swing-room criteria; and post-use
incident reporting where required. General claims such as 'ocean friendly' are much less informative.

6. Sourcing and maintenance: avoid substituting labels for evidence

Materials and products described as natural, recycled, bio-based or non-toxic can still have meaningful
environmental or safety trade-offs. Responsible sourcing requires product-specific information: composition,
durability, maintenance, end-of-life route, certification scope where relevant, transport distance when material,
and compatibility with marine conditions. A short-lived 'green' material that must be replaced frequently can
create a different footprint from a durable conventional material.

Maintenance is equally important. Clean heat exchangers, correctly operating engines/generators, appropriate
propeller and hull condition, leak prevention, battery monitoring and timely repair can reduce waste and avoid
inefficient operation. Claims about antifouling, coatings or cleaning products should be tied to applicable
regulations and manufacturer instructions rather than generalized as harmless.

7. Manage energy demand before claiming a technology solution

Operational energy demand is shaped by more than the fuel label. Speed, sea state, displacement, hull and
propeller condition, hotel loads, generator scheduling and route choices can all affect consumption. Because the
relationship between speed and power varies with hull form and operating regime, a generic percentage saving
should not be claimed without vessel-specific evidence. A useful onboard practice is to record fuel or energy use
alongside distance, speed, weather and loading so changes can be interpreted in context rather than celebrated
from a single favorable trip.

The same discipline applies to batteries, hybrid systems, solar generation and shore power. A battery can
reduce local engine or generator running during a particular duty cycle, but the environmental result depends
on how the battery is charged, how much energy is actually displaced, component life and the boundary of the
calculation. Shore power can reduce onboard combustion while the yacht is berthed, yet the greenhouse-gas
impact depends partly on the electricity supply. These technologies may provide real operational benefits; the
point is to describe the measured benefit precisely instead of converting it into a whole-yacht 'zero emission'
claim.

For editors and buyers, request a defined test condition and a baseline: same route or duty cycle where
practical, stated speed and load, and an explanation of whether results are measured, modeled or
manufacturer-estimated. If comparable evidence is unavailable, qualitative discussion of the engineering trade-
off is preferable to an invented efficiency number.
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8. A transparent sustainability claims checklist

Before publishing or relying on an environmental claim, ask: What exactly is reduced? What is the baseline? Is
the measure absolute or relative? Is the boundary tank-to-wake, well-to-wake, manufacturing, operation, or full
life cycle? Over what date range and geography? Is the data measured, modeled or estimated? Who performed
the calculation? Are material trade-offs disclosed? Does the claim apply to the whole yacht, one subsystem, a
single voyage or a specific fuel blend?

Prefer statements such as 'the operator recorded X litres of diesel over Y nautical miles on the stated route and
conditions' or 'this system reduces shore-power generator run-time in the measured duty cycle' when supported
by records. Avoid broad labels that imply a total environmental conclusion. IMO's 2023 GHG strategy itself
emphasizes life-cycle greenhouse-gas accounting to avoid shifting emissions between stages of the energy
system.[9]

A reader checklist can be kept short: identify the impact; confirm the rule or baseline that applies; ask for
measured or traceable evidence; check the system boundary; disclose trade-offs and uncertainty; and avoid
extending a subsystem result to the entire yacht. For operational claims, keep source records such as fuel logs,
waste receipts, maintenance records or treatment-system documentation where appropriate. Evidence should
be proportionate to the claim: the broader and more consequential the statement, the stronger the
substantiation should be.

9. Limitations

MARPOL applicability and local environmental rules depend on vessel type, size, use, flag, voyage, protected-
area status and coastal jurisdiction. The examples here are not a complete compliance manual. Carbon factors
in the chart are designed for IMO reporting contexts and should not be repurposed as a yacht-to-yacht
environmental score without considering energy content, efficiency, upstream emissions and non-CO2
greenhouse gases.

Habitat evidence from Florida illustrates the mechanism of vessel damage but should not be treated as a
quantitative estimate for every cruising ground. Local ecological maps, anchoring restrictions and port
guidance should take precedence.

Conclusion

Responsible yacht operation is most credible when it is operational, measurable and specific. Reduce avoidable
fuel and material demand, maintain machinery and hull systems, retain and dispose of waste correctly, manage
sewage to applicable rules, avoid sensitive seabed impacts, and communicate environmental improvements
with a clear baseline and system boundary. This approach is useful to owners and also gives Yacht Review a
disciplined way to distinguish substantiated sustainability progress from marketing shorthand.

Research method and limitations

Research prioritized IMO treaty/guideline sources for garbage, sewage and fuel/GHG accounting [1]-[6][9], U.S.
EPA guidance for a concrete example of stricter national sewage management [7], and NOAA habitat-restoration
guidance for documented vessel impacts on seagrass [8]. Carbon factors are reproduced as numerical source
data; broader sustainability conclusions are not inferred from them. Local anchoring, discharge and protected-
area rules require route-specific verification.

This paper is educational and general. It does not constitute legal, engineering, surveying, navigational, environmental, insurance,

tax, or safety advice for a specific vessel or voyage. Requirements can change and may differ by flag, coastal state, vessel dimensions,
private/commercial use, persons carried and operating area.
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Appendix: chart data

Diesel/Gas Oil 3.206
Light Fuel Oil 3.151
Heavy Fuel Oil 3.114
LPG - Propane 3.0
LPG - Butane 3.03
LNG 2.75
Methanol 1.375
Ethanol 1.913

Source: IMO Resolution MEPC.346(78). These factors convert fuel consumption to CO2 on a carbon-content basis and are not complete
life-cycle GHG intensities.
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