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Postgraduate Certificate in Cruise Ship Environmental Systems
Environmental Management Systems for Cruise
Ships

Environmental Management System (EMS) is a structured framework that enables cruise ship operators to
manage their environmental responsibilities systematically. The EMS integrates policy, planning,
implementation, monitoring, and continual improvement to achieve compliance with international
regulations, reduce ecological footprints, and meet stakeholder expectations. At the core of any EMS are
the concepts of environmental aspect and environmental impact. An environmental aspect refers to an
element of an organization’s activities, products, or services that can interact with the environment, such as
the discharge of ballast water or the emission of exhaust gases. An environmental impact is the change—
positive or negative—that results from that aspect, for example, the contribution to marine eutrophication
from nutrient-rich ballast water. Understanding these two concepts allows cruise lines to prioritize actions
where the greatest environmental benefits can be achieved.

The most widely recognised standard for an EMS is ISO 14001. This international standard provides a set of
requirements for establishing, implementing, maintaining, and improving an EMS. ISO 14001 emphasizes a
risk-based approach, requiring organizations to identify legal and other requirements, set measurable
objectives, and track performance through key performance indicators (KPIs). For cruise ships, compliance
with ISO 14001 often serves as a foundation for meeting the more specific maritime regulations
promulgated by the International Maritime Organization (IMO) and regional authorities.

International Maritime Organization (IMO) regulations form the regulatory backbone of maritime
environmental protection. The most prominent convention is the International Convention for the
Prevention of Pollution from Ships (MARPOL). MARPOL is divided into six annexes, each addressing a
different type of pollution: Oil (Annex 1), noxious liquid substances (Annex Il), harmful substances in
packaged form (Annex Ill), sewage (Annex V), garbage (Annex V), and air pollution (Annex VI). Cruise ship
EMSs must incorporate procedures to ensure compliance with each annex, from routine oil-water separator
monitoring to the segregation and disposal of plastic waste.

A critical term within Annex | is oil discharge monitoring and control system (ODME). The ODME
automatically records the volume of oil in the ship’s bilge and the cumulative amount discharged, providing
both a technical control and an audit trail for inspectors. Similar automated systems exist for other
pollutants; for instance, the sewage treatment plant (STP) on a cruise ship must meet the standards set out
in Annex IV, which dictate permissible concentrations of biochemical oxygen demand (BOD), suspended
solids, and pathogens. Modern STPs often employ advanced biological treatment processes such as
activated sludge, followed by disinfection using ultraviolet (UV) radiation, which reduces the need for
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chemical disinfectants and improves overall system efficiency.

Annex V, which governs garbage, introduces the concept of waste segregation. Cruise ships generate a wide
variety of waste streams, including food waste, plastics, paper, metal, and hazardous waste such as batteries
and fluorescent lamps. Effective segregation requires clear labeling, dedicated storage compartments, and
staff training. For example, a cruise line may install colour-coded bins—blue for plastics, green for glass, and
red for hazardous items—to facilitate proper handling. The EMS must document waste generation rates,
monitor compliance with the ship’s waste management plan, and ensure that waste is transferred to
approved port reception facilities (PRFs) in accordance with local regulations.

Port reception facilities themselves are a key term in the EMS lexicon. PRFs are shore-based installations
that receive waste from ships, allowing vessels to off-load their garbage, sewage, and oily waste without
discharging at sea. The suitability and capacity of PRFs vary by port, and cruise operators must maintain an
up-to-date database of PRF capabilities to plan itineraries that minimise environmental risk. The EMS should
include a Port Reception Facility Matrix that records the types of waste accepted, operating hours, and any
fees or restrictions, enabling the ship’s environmental officer to make informed decisions and avoid illegal
discharges.

The IMO 2020 sulphur cap is another essential regulation that directly influences a cruise ship’'s EMS.
Effective from 1 January 2020, the cap limits the sulphur content of marine fuels to 0.5% M/m, except in
designated emission control areas (ECAs) where the limit is 0.1 %. To comply, cruise lines may adopt
low-sulphur fuel, install exhaust gas cleaning systems (scrubbers), or switch to alternative fuels such as
liquefied natural gas (LNG). The EMS must therefore incorporate a fuel management plan that tracks fuel
quality, documents fuel change-over procedures, and records emissions data for reporting purposes.

Scrubbers, also known as exhaust gas cleaning systems, are devices that remove sulphur oxides (SOx) from
exhaust gases before they are released to the atmosphere. There are three main types: Open-loop,
closed-loop, and hybrid. Open-loop scrubbers discharge the wash water back into the sea after treatment,
which is prohibited in many ECAs; closed-loop scrubbers retain the wash water onboard for later disposal at
a PRF; hybrid systems can operate in either mode. The selection of scrubber type influences the EMS's
monitoring requirements, as the system must be calibrated, inspected, and logged daily to demonstrate
compliance with discharge standards.

Beyond sulphur, the EMS must address nitrogen oxides (NOx) emissions, particularly in NOx emission
control areas (NECASs). The IMQO'’s Tierlll standards, effective from 2021, mandate the use of selective
catalytic reduction (SCR) technology or alternative low-NOx engines for ships operating in NECAs. Cruise
ships equipped with SCR units must monitor the urea injection rate, catalyst temperature, and NOx
reduction efficiency. The EMS should define performance targets for NOx emissions, establish a schedule for
catalyst maintenance, and integrate data collection into the ship’s integrated bridge system (IBS) for
real-time reporting.

Read online: https://certificates.gsbf.co.uk/guides/4414594/ Greenwich School of Business and Finance - 28 Jun 2026
environmental-management-systems-for-cruise-ships



GSBF

Greenwich School of
Business and Finance

Change your life. Start from here

Air emissions are not limited to SOx and NOx; particulate matter (PM) and carbon dioxide (CO,) are also
significant. The term Carbon Footprint refers to the total amount of CO, equivalents emitted directly or
indirectly by the cruise ship’s operations. Calculating a carbon footprint typically involves activity data (fuel
consumption, electricity use, refrigerant leakage) multiplied by appropriate emission factors. The EMS
should incorporate a carbon accounting module that aggregates data from the engine room, hotel services,
and auxiliary generators, enabling the cruise line to set reduction targets aligned with the Paris Agreement
goals. Some operators pursue carbon offset programmes, purchasing verified emission reduction credits to
achieve carbon neutrality for specific voyages.

Energy efficiency on cruise ships is closely linked to the concept of Energy Management Plan. This plan
outlines measures to reduce fuel consumption and optimise energy use across all shipboard systems.
Practical applications include installing variable-frequency drives (VFDs) on pumps and fans, implementing
advanced hull-cleaning techniques to reduce drag, and employing waste heat recovery (WHR) systems that
capture exhaust heat for use in domestic water heating or air conditioning. The EMS must document
baseline energy consumption, set incremental improvement targets, and conduct regular audits to verify
that energy-saving measures are delivering the expected benefits.

The concept of Life Cycle Assessment (LCA) expands the environmental perspective beyond operational
impacts to consider the entire life cycle of a product or service, from raw material extraction through
manufacturing, use, and end-of-life disposal. In the cruise context, an LCA might evaluate the environmental
burden of a single-use plastic bottle, comparing the impacts of production, transportation, and disposal
against alternatives such as reusable stainless-steel containers. Integrating LCA results into the EMS enables
decision-makers to select materials and technologies that minimise overall environmental impact,
supporting the cruise line's sustainability narrative.

Another essential term is Environmental Aspect Register. This register is a documented list of all identified
aspects, their associated impacts, legal requirements, and significance ratings. The significance rating is
determined by evaluating criteria such as the magnitude of impact, regulatory compliance risk, and
stakeholder concern. As part of the EMS, the register must be reviewed regularly, and any new aspects—
such as the introduction of a novel waste-to-energy system—must be added and assessed for significance.
The register serves as a living document that guides resource allocation and prioritises mitigation actions.

The Environmental Impact Assessment (EIA) is a formal process required for certain high-risk activities, such
as the construction of new cruise terminals or the deployment of offshore waste processing facilities. While
not all cruise ships conduct an EIA, the EMS should contain a procedure for identifying when an EIA is
necessary, coordinating with regulatory bodies, and incorporating the findings into operational planning.
For example, a cruise line planning a new itinerary that includes a fragile marine protected area (MPA) may
need to assess the potential disturbance to marine fauna and implement mitigation measures such as speed
restrictions or designated anchorage zones.

A key component of the EMS is the Environmental Policy. This high-level statement articulates the
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organization’'s commitment to environmental protection, compliance, and continual improvement. The
policy must be communicated to all personnel, posted in visible locations, and reviewed periodically. Typical
policy language includes commitments to “prevent pollution”, “conserve resources”, and “engage
stakeholders”. The EMS uses the policy as the foundation for setting environmental objectives and targets,
which are measurable statements of desired performance, such as “reduce plastic waste by 30 % per

passenger-day within three years”.

Objectives and targets translate the policy into actionable plans. An objective might be “enhance
wastewater treatment efficiency”, while a target could be “achieve BOD levels <20 mg/L in the final effluent
by the end of the next fiscal year”. The EMS requires that each target be Specific, Measurable, Achievable,
Relevant, and Time-bound (SMART). Targets are tracked using KPIs, which are recorded in the ship's
environmental monitoring system. Examples of KPIs include “percentage of waste diverted from landfill”,
"average fuel consumption per nautical mile”, and “number of non-conformities identified during internal
audits”.

Monitoring and measurement are fundamental to the EMS. The term Operational Control refers to the
procedures, instructions, and resources required to ensure that activities are performed in accordance with
the EMS. For cruise ships, operational controls may include standard operating procedures (SOPs) for ballast
water exchange, checklists for engine start-up and shut-down, and maintenance schedules for pollution
control equipment. The EMS must define who is responsible for each control, how compliance is verified,
and what records are retained. Regular monitoring generates data that feed into management reviews,
enabling senior leadership to evaluate system performance and identify opportunities for improvement.

Non-conformities are deviations from the EMS requirements, regulatory standards, or established
procedures. When a non-conformance occurs—such as an oil discharge exceeding the permissible limit—
the EMS mandates a corrective action process. This process includes immediate containment, root-cause
analysis, corrective action planning, implementation, and verification of effectiveness. The EMS also
distinguishes between corrective actions (addressing specific incidents) and preventive actions (aimed at
eliminating potential causes before they manifest). Documentation of non-conformities and corrective
actions is essential for audit readiness and for demonstrating a culture of continual improvement.

Audits are systematic, independent examinations of the EMS to assess conformity and effectiveness. Internal
audits are conducted by trained personnel who are not responsible for the area being audited, ensuring
objectivity. An audit checklist might cover items such as “verification of oil record book entries”, “inspection
of waste segregation practices”, and “review of training records”. Findings are reported to the ship’s
environmental officer, who then coordinates corrective actions. External audits, often performed by
classification societies or certification bodies, provide the basis for obtaining or maintaining 1ISO 14001

certification.

Training and awareness are integral to the success of any EMS. The term Competence Development
encompasses the processes for identifying training needs, delivering instruction, and evaluating proficiency.
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Cruise ship crews require specific training on topics such as MARPOL regulations, use of onboard pollution
control equipment, and emergency response procedures for oil spills. The EMS should outline a training
matrix that maps each role to required competencies, schedules refresher courses, and records attendance
and assessment results. Effective training not only ensures compliance but also fosters a proactive
environmental culture among officers and ratings alike.

Emergency response planning is another critical EMS element. The Oil Spill Response Plan (OSRP) details the
actions to be taken in the event of an accidental oil discharge, including containment, recovery, notification
to authorities, and post-incident analysis. The OSRP must be integrated with the ship’s overall emergency
response plan, ensuring coordination with the vessel’s bridge, engine department, and environmental team.
Regular drills, both tabletop and practical, are required to test the plan’s effectiveness and to maintain crew
readiness. Documentation of drills, observations, and lessons learned is stored in the EMS for review during
management meetings.

Stakeholder engagement extends the EMS beyond the ship’s internal operations. Key stakeholders include
passengers, port authorities, local communities, non-governmental organisations (NGOs), and investors. The
EMS should include a stakeholder communication strategy that outlines how environmental performance
data are shared, how feedback is collected, and how concerns are addressed. For instance, a cruise line may
publish an annual sustainability report that summarises emissions reductions, waste diversion rates, and
compliance records, thereby providing transparency and building trust with the broader public.

Another emerging term is Digital Twin. In the maritime context, a digital twin is a virtual replica of the cruise
ship that integrates real-time sensor data, allowing operators to simulate environmental performance under
different operating conditions. By modelling fuel consumption, emissions, and waste generation, the digital

twin can identify optimal speed profiles, engine loadings, and route selections that minimise environmental

impact. Incorporating digital twin analytics into the EMS enhances decision-making and supports proactive

environmental management.

The concept of Port State Control (PSC) is also essential for cruise ship EMS compliance. PSC inspections are
conducted by flag and port state authorities to verify that ships meet international regulations. During a
PSC inspection, officials may review the ship’s oil record book, examine ballast water treatment certificates,
and assess waste management documentation. The EMS must ensure that all required records are
up-to-date, readily accessible, and accurate, thereby reducing the risk of detention or fines.

A practical example of EMS implementation can be illustrated through the management of food waste.
Cruise ships generate large volumes of organic waste from galley operations and passenger consumption.
An EMS approach begins with an environmental aspect assessment that quantifies the volume of food
waste and identifies its impact on waste disposal costs and landfill usage. The ship may then adopt a waste
reduction strategy that includes menu planning to minimise over-production, donation of surplus edible
food to local charities when docked, and installation of an on-board food waste composter. The composter
converts organic material into a nutrient-rich substrate that can be used in port-based horticulture projects,
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thereby closing the loop and demonstrating circular economy principles. The EMS tracks the amount of
waste diverted from landfill, records the quantity of compost produced, and reports the results in the ship’s
sustainability dashboard.

Ballast water management presents another complex EMS challenge. The Ballast Water Management
Convention (BWM) requires ships to treat ballast water to eliminate invasive species before discharge.
Cruise ships typically install onboard ballast water treatment systems (BWTS) that use filtration, ultraviolet
irradiation, or chemical dosing. The EMS must incorporate a ballast water management plan that defines
sampling frequencies, system performance verification, and documentation of treatment cycles.
Non-compliance can lead to severe penalties and damage to marine ecosystems. An effective EMS
therefore includes regular audits of the BWTS, crew training on system operation, and a clear protocol for
reporting any failures to the appropriate maritime authority.

Energy management on cruise ships also benefits from the integration of renewable energy technologies.
Some modern vessels are equipped with solar photovoltaic panels installed on deck structures, providing
supplemental power for lighting and low-power systems. The EMS should capture the contribution of solar
energy to the overall energy balance, calculate associated emissions reductions, and set targets for
increasing renewable share. Additionally, the adoption of high-efficiency LED lighting, variable
air-conditioning zones, and advanced HVAC controls reduces electricity demand, further supporting the
ship’s carbon reduction objectives.

A further term of relevance is Green Ship Rating. Various classification societies and independent
organisations, such as the International Green Ship Association (IGSA) and the Sustainable Shipping
Initiative (SSI), offer rating schemes that assess a vessel's environmental performance across criteria
including emissions, waste management, and energy efficiency. Achieving a green rating can enhance a
cruise line’s market reputation, attract environmentally conscious passengers, and provide competitive
advantages in tender processes. The EMS should align its objectives with the rating criteria, ensuring that
the necessary data are collected, verified, and reported in a format acceptable to the rating authority.

The Environmental Management Programme (EMP) is a detailed action plan that translates the high-level
EMS objectives into specific tasks, responsibilities, timelines, and resources. For a cruise ship, the EMP may
include tasks such as “update oil record book software to version X.Y", “conduct quarterly waste segregation
inspections”, and “install a new NOx reduction catalyst by Q3". Each task is assigned to a responsible officer,
with a defined completion date and required budget. The EMP is reviewed regularly to track progress,

re-allocate resources, and adjust priorities as operational circumstances change.

One of the most challenging aspects of EMS implementation on cruise ships is the management of
hazardous waste. Hazardous waste includes items such as used batteries, spent lubricants, contaminated
cleaning agents, and electronic waste. The EMS must define a hazardous waste handling procedure that
complies with the International Convention on the Control of Harmful Ships (HMSC) and local port
regulations. Procedure steps typically involve identification, segregation, labeling, storage, documentation,
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and transfer to an authorised hazardous waste processor. The EMS must also maintain a register of
hazardous waste types, quantities, and disposal dates, ensuring traceability from generation to final
disposal.

Another emerging area of focus is the reduction of microplastic release from ship-borne sources.
Microplastics can originate from the degradation of paint coatings, synthetic fibres from laundry operations,
and the fragmentation of larger plastic items. The EMS may incorporate a microplastic mitigation strategy
that includes selecting low-shedding paint systems, installing advanced filtration on laundry effluent lines,
and enforcing strict policies on the use of single-use plastic items. Monitoring of microplastic
concentrations in discharged water may be performed using laboratory analyses, and the results fed back
into the EMS for continual improvement.

The term Environmental Auditing encompasses not only compliance verification but also performance
benchmarking. Audits can compare a ship’s environmental metrics against industry best practices,
identifying gaps and opportunities for innovation. For example, an audit might reveal that the ship’s fuel
consumption per passenger-kilometre is higher than the average for vessels of similar size, prompting a
review of hull cleaning schedules, propeller condition, and speed optimisation policies. The EMS uses audit
findings to drive corrective actions, update the EMP, and refine targets.

Risk assessment is a foundational EMS activity. The process involves identifying potential environmental
hazards, evaluating the likelihood and severity of associated impacts, and prioritising risk mitigation
measures. In the cruise context, a risk assessment might examine the possibility of an oil spill during
bunkering operations, the release of untreated sewage during a pump failure, or the accidental discharge of
ballast water in a protected area. The EMS should document the risk matrix, assign risk owners, and outline
mitigation actions such as secondary containment barriers, redundant pump systems, and real-time
monitoring alarms.

Document control is another essential EMS element. The ship must maintain a controlled set of documents,
including policies, procedures, work instructions, forms, and records. The EMS defines the process for
document approval, issue, revision, distribution, and archiving. Electronic document management systems
(EDMS) are commonly used on modern cruise ships, providing version control, access logs, and automated
reminders for document review. Proper document control ensures that crew members always reference the
most current procedures, reducing the likelihood of procedural errors that could lead to environmental
non-compliance.

The term Environmental Performance Review (EPR) refers to the periodic evaluation of the EMS's
effectiveness by senior management. The EPR examines data trends, audit results, non-conformance
reports, and progress toward objectives and targets. It also assesses the adequacy of resources, training
programmes, and stakeholder feedback mechanisms. The outcome of the EPR is a set of management
decisions, such as revising the environmental policy, allocating additional budget for new emission control
technologies, or updating the EMP to reflect emerging regulatory requirements.
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One practical illustration of an EMS-driven improvement is the adoption of shore-power (also known as
cold ironing). Shore-power enables a docked cruise ship to connect to the local electrical grid, allowing the
vessel's main engines and auxiliary generators to be shut down while at berth. This practice eliminates
emissions from diesel engines, reduces noise, and improves air quality for port communities. Implementing
shore-power requires investment in compatible electrical infrastructure, coordination with port authorities,
and updates to the EMS to include shore-power operating procedures, safety protocols, and performance
monitoring. The EMS tracks metrics such as "hours of shore-power utilisation” and “percentage reduction in
at-berth emissions”, providing quantitative evidence of environmental benefit.

In the realm of water quality management, the term Marine Protected Area (MPA) is increasingly relevant.
MPAs are designated zones where marine life is protected from harmful activities, often imposing speed
limits, anchoring restrictions, or discharge prohibitions. Cruise ship EMSs must incorporate MPA compliance
procedures, which may involve adjusting navigation routes, using dynamic positioning instead of anchoring,
and ensuring that all waste discharge systems are shut down while operating within the MPA. Failure to
comply can result in fines, reputational damage, and potential restrictions on future access to the area. The
EMS therefore includes a GIS-based navigation tool that flags MPA boundaries and triggers alerts to the
bridge team.

The concept of Zero-Discharge initiatives is gaining traction among cruise operators seeking to minimise
environmental impact. A zero-discharge strategy aims to eliminate all forms of waste discharge to the sea,
relying entirely on waste treatment, recycling, and shore-based disposal. Achieving zero-discharge requires
substantial investments in advanced treatment technologies, such as membrane bioreactors for wastewater,
high-temperature incinerators for solid waste, and sophisticated ballast water treatment systems. The EMS
must define a roadmap toward zero-discharge, set interim milestones, and monitor progress against each
waste stream’s discharge reduction target.

A further term that appears frequently in EMS documentation is Continuous Improvement. This principle
reflects the EMS'’s requirement to constantly seek ways to enhance environmental performance. Continuous
improvement is driven by data analysis, audit findings, stakeholder feedback, and technological
advancements. The EMS supports this principle through a structured management review cycle, a formal
corrective and preventive action (CAPA) process, and the integration of innovative solutions such as artificial
intelligence-driven emission forecasting models. By embedding continuous improvement into the
organisational culture, cruise lines can adapt to evolving regulatory landscapes and market expectations.

The role of the Environmental Officer is central to the effective functioning of the EMS on a cruise ship. This
officer is responsible for overseeing compliance with MARPOL and other regulations, coordinating waste
management activities, conducting internal audits, and reporting environmental performance to senior
management. The Environmental Officer also liaises with port authorities, classification societies, and
certification bodies during inspections. The EMS defines the authority, responsibilities, and required
competencies for this role, ensuring that the officer has the necessary training, resources, and
decision-making power to fulfil environmental objectives.
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Finally, the term Stakeholder Transparency embodies the EMS’s commitment to openly sharing
environmental information with all interested parties. Transparency initiatives may include publishing
real-time emissions data on the cruise line's website, providing passengers with detailed information on
waste segregation practices, and issuing regular sustainability newsletters to investors. By fostering
transparency, the EMS builds credibility, encourages passenger participation in environmental programmes,
and aligns the cruise operator with broader societal expectations for responsible maritime stewardship.
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