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1. OVERVIEW OF MASS

• Maritime Autonomous Surface Ships (MASS) can be defined as “ships
which, to a varying degree, can operate independently of human
interaction.”

• Four degrees of Autonomy:

– Degree One: Ship with automated processes and decision support

– Degree Two: Remotely Controlled Ship with Seafarers on board

– Degree Three: Remotely Controlled Ship without Seafarers on board

– Degree Four: Fully autonomous Ship

• But note variations in class definitions
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Pros Cons
• Efficient

- Lighter build, better navigation
- Responds to crew shortages
- Crew savings

• Environmental benefits – greener?
- lower energy energy 

use/emissions
- No garbage/sewage 

discharges
• Safer

- Human error as the major 
factor in accidents is removed

- Less attractive to pirates 

• Costs
• Constraints for at sea maintenance
• Situation awareness and interaction 

with crewed vessels
• Regulatory constraints
• Shore-based crew may not have 

navigational training
• Port inspections
• Cyber Security 
• Insurance (temporary)
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2. LEGAL IMPLICATIONS OF MASS
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• International regulation of shipping is governed by the 1982 UN Convention of 
the Law of the Sea (UNCLOS) and applicable instruments adopted by the 
International Maritime Organization (IMO)

• UNCLOS is a framework convention, and its provisions are implemented
through specific operative provisions in IMO Conventions and their Annexes

• UNCLOS has numerous provisions requiring States to
“take account of”, “conform to”, “give effect to” or “implement” the relevant
provisions in the:
– “applicable international rules and standards”,

– “generally accepted international regulations, procedures and practices”,
etc.

• UNCLOS & IMO Conventions/Annexes are largely based on a human
presence on board ships – to what extent can these instruments be
interpreted to apply to MASS, or do they need to be updated?
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• Joint MSC/LEG/FAL Working Group on MASS 

– Established as a cross-cutting mechanism to address common high-
priority issues identified by the RSE for the use of MASS conducted 
by the three committees

– JWG developed a table (a living document) to identify preferred 
options for addressing common issues 

• Role of MASS Master and crew

• Responsibilities of MASS master and crew

• Competencies required for MASS master and crew

• Identification and meaning of term “remote operator” and their 
responsibilities 

– JWG developed a draft work plan 
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4. IMPLICATIONS FOR UNCLOS? 
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• The IMO did not consider UNCLOS in its RSE

• Legal Committee noted in 2021: 

– “While UNCLOS was not considered as part of the LEG RSE, as 
it is not an IMO convention, MASS will need to operate within the 
legal framework set out in UNCLOS. As a result, UNCLOS will 
need to be considered in IMO’s future work on MASS, 
particularly if IMO develops an instrument regulating MASS 
operations (LEG.1/Circ.11, 15 Dec 2021).”

• Joint Working Group agreed on organizing a seminar on legal 
issues, including UNCLOS, to be considered for the development of 
a MASS Code and MASS-related measures 
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• Under both UNCLOS and IMO conventions it is the flag State that has primary
responsibility to ensure that ships flying its flag comply with the applicable rules and
regulations on the safety of navigation and ship-source pollution

• Therefore, the flag State that must have primary responsibility to ensure that MASS
comply with the IMO Conventions and UNCLOS

• The IMO can impose obligations on the flag State to be in constant communication with
MASS flying their flag, and to ensure that MASS are continuously under the control of
persons who are serving as the “master” and “crew” of the vessel

• The IMO can also impose regulations to ensure that the authorities of the flag State are
able to communicate with other ships and coastal authorities with regard to the passage of
MASS flying their flag
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• MASS raises issues for coastal States and port States under UNCLOS and how they can
communicate with, and if necessary, exercise enforcement jurisdiction over MASS
exercising rights of passage in waters under their sovereignty or national jurisdiction:

– Safety of life at sea

– Prevention of collisions

– Prevention, reduction and control of marine pollution

– Maintenance of communications by radio

• Can the IMO amend the relevant laws and regulations on these four matters to take MASS
into account to protect the interests of (a) other ships; and (b) port States and coastal
States?
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CIL RESOURCES ON UNCLOS, IMO & MASS 
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• CIL’s Research on UNCLOS, IMO & MASS is done pursuant to the MPA-CIL Oceans
Governance Research Programme funded by the Singapore Maritime Institute
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Thanks for your attention! 

Dr. Tara Davenport
Co-Head, Ocean Law & Policy Programme

NUS Centre for International Law (CIL)

Email: lawtmd@nus.edu.sg 

Website: www.cil.nus.edu.sg
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