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Recycling and Waste
Management in the Marine and
Shipbuilding Industry

1. Introduction

The marine and shipbuilding industry is integral to global trade, naval defence, tourism, and
offshore energy infrastructure. However, its operations—from ship construction and
maintenance to maritime transport and eventual shipbreaking—generate vast amounts of
waste and environmental pollutants. Waste includes solid materials, oils, hazardous
chemicals, sewage, plastics, and dismantled ship components, all of which pose significant
risks to terrestrial and marine ecosystems if improperly managed.

With increasing pressure from environmental organizations and stricter regulations under
international maritime laws, the industry is evolving to incorporate sustainable waste
management and recycling practices. This report examines the nature and sources of waste
in the marine and shipbuilding industry, current management frameworks, challenges faced
in implementation, and strategic recommendations for long-term sustainability.

2. Major Sources and Types of Waste
2.1 Waste from Shipbuilding Yards

Shipyards generate various types of waste during construction, retrofitting, and repairs:
e Metal Waste: Steel and aluminium off-cuts, filings, and welding debris.

« Wood and Packaging Waste: Crates, pallets, insulation foams, and protective
packaging.

o Paints and Coatings: Solvent-laden residues, old paint chips, and spray booth
filters.

e Grinding Dust and Sludge: Byproducts of surface preparation and welding
activities.

e Oily Rags and Filters: Used in cleaning and maintenance of mechanical systems.

2.2 Waste from Ship Operations

During operational life, vessels generate both hazardous and non-hazardous waste:
o Bilge Water: Mixture of water, oil, grease, detergents, and chemicals.

o Ballast Water: May contain invasive species and pollutants harmful to marine
biodiversity.
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Sewage and Grey Water: Wastewater from toilets, kitchens, laundry, and
showers.

Galley Waste and Plastics: Food waste, plastic bottles, wrappers, and other
packaging waste.

Air Emissions: Sulfur oxides (SOy), nitrogen oxides (NOy), particulate matter, and
greenhouse gases.

2.3 Waste from Shipbreaking and Decommissioning

End-of-life ships contribute large volumes of recyclable and hazardous waste:

Ferrous and Non-ferrous Metals: Recoverable steel, copper, and aluminium.
Asbestos: Previously used for insulation, now considered a carcinogen.

Polychlorinated Biphenyls (PCBs): Found in electrical components and
coatings.

Residual Oils and Sludge: Remnants in tanks and piping systems.

E-waste: Navigation equipment, sensors, radars, and communication systems.

3. Current Practices in Waste Management

3.1 Waste Segregation and Onboard Protocols

Ships and shipyards typically follow a waste segregation system based on MARPOL Annex V
guidelines:

Segregated Bins: For plastics, metals, food waste, paper, and hazardous items.

Labeling and Inventory Systems: Ensure traceability and proper disposal.

3.2 Waste Treatment and Disposal

Onboard Incinerators: Burn food waste, oily rags, and certain plastics.
Oily Water Separators: Remove oil from bilge water before discharge.

Sewage Treatment Plants (STPs): Treat black water to meet IMO discharge
standards.

Port Reception Facilities (PRFs): Accept various wastes such as sludge, garbage,
and chemicals.

3.3 Green Ship Recycling Initiatives

Hong Kong International Convention (2009): Regulates ship recycling to
ensure environmental and worker safety.

Ship Recycling Facilities Certification: Required for compliance (especially
under EU SRR).

Inventory of Hazardous Materials (IHM): Mandatory documentation for all
EU-flagged ships.
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3.4 Reuse and Recycling

o Steel Recovery: Major component of ships, extensively recycled for construction
and manufacturing.

e Oil Reprocessing: Waste oil is cleaned and reused or used as industrial fuel.

o E-Waste Recycling: Components dismantled and sent to certified recyclers.

4. Regulatory Frameworks and
Environmental Policies

4.1 International Regulations

¢ MARPOL (International Convention for the Prevention of Pollution from
Ships): Governs waste discharge, emissions, and pollution.

o Basel Convention (1989): Controls transboundary movement of hazardous waste.

e Hong Kong Convention for Safe and Environmentally Sound Recycling of
Ships (2009): Sets standards for green shipbreaking.

o EU Ship Recycling Regulation (EU SRR): Mandates recycling in approved yards
for EU-flagged ships.

4.2 National and Local Regulations

Countries like India, China, Bangladesh, and Turkey—home to major shipbreaking yards—
have established legal frameworks to enforce environmentally sound recycling under
international supervision, but implementation remains inconsistent.

5. Key Challenges

5.1 Inadequate Infrastructure

e Many ports and shipyards lack certified reception facilities and waste segregation
units.

e Limited access to high-grade recycling technology, especially in developing nations.

5.2 Hazardous Waste Handling

e Poor safety protocols and lack of training lead to environmental contamination and
worker health risks.

e Asbestos, PCBs, and heavy metals require specialized disposal processes.
5.3 Informal Recycling and Labor Exploitation
e Unregulated shipbreaking yards pose major environmental and ethical concerns.

e Workers often operate in unsafe conditions with minimal protective gear or rights.
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5.4 Complex Supply Chains

o Difficult to track and enforce sustainability when ship components and systems are
sourced and disposed of globally.

6. Sustainable Strategies and
Recommendations

6.1 Lifecycle Sustainability

o Design for Disassembly: Modular ships built with recycling in mind can ease
decommissioning.

e Material Transparency: Ensure all materials and hazardous contents are logged
in IHM documents.

6.2 Investment in Clean Technologies

e Pyrolysis and Plasma Arc Technologies: For safe disposal of plastics and e-
waste.

e Vacuum Dehydration Units: For purifying used oil onboard.

o Ballast Water Treatment Systems (BWTS): Prevent discharge of invasive
species.

6.3 Green Port and Yard Certifications

o Establish Green Shipyards and Eco-Friendly Ports with advanced waste
treatment facilities.

e Certifications such as ISO 14001 (Environmental Management System) should be
standard.

6.4 Capacity Building and Awareness

e Training Programs: For shipyard workers and onboard crew on waste segregation,
chemical handling, and emergency responses.

o Public Reporting and Transparency: Promote audits, sustainability reporting,
and stakeholder engagement.

6.5 Circular Economy Integration
e Encourage remanufacturing and repurposing of ship components.

¢ Promote collaboration with local industries for material reuse.

~. Conclusion

Recycling and waste management in the marine and shipbuilding industry is not just an
environmental necessity—it is a moral and economic imperative. The transition to
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sustainable practices can significantly reduce ecological harm, lower operational costs, and
elevate global maritime reputations.

While progress is evident in policy adoption and technological innovation, the gap between
regulation and real-world practice remains wide. Bridging this gap requires collective will—
through investment, policy enforcement, education, and cross-border collaboration.

The ocean has carried the legacy of human civilization; it is now our responsibility to ensure
that our ships no longer pollute what they traverse but become symbols of sustainability and
innovation.



