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TALK AND ACTION



I was introduced to autonomous ships 
back in 2015 during my maritime stud-
ies. An exotic concept back then, I could 

see obvious advantages in terms of crew 
welfare and maximising carriage potential. 
However, I could not wrap my head around 
the complexities in terms of achieving safe 
navigation and protecting cargo, bearing 
in mind ships are difficult to manoeuvre 
or bring to a halt, and the sea is a highly 
dynamic environment prone to many ele-
ments (waves, wind, currents, tides, storms 
etc.), with assistance sometimes far from 
sight. Moreover, I simply did not feel the 
technology was anywhere near to achieving 
autonomous problem-solving at sea, or even 
providing the type of data streams required 
to navigating the world’s oceans or busy 
shipping lanes through remote operation.

Fast forward half a decade, sea trials 
for ships of various levels of autonomy are 
well underway, the International Maritime 
Organization (IMO) has already completed a 
Regulatory Scoping Exercise (RSE) to test the 
compatibility of autonomous shipping with its 
current instruments, port authorities are urging 
members to start considering implications, and 
the autonomous shipping market has moved 
from a $6.1 billion value estimate in 2018 to 

a $136 billion by 2030 projection. This rapid 
development is only partially explained by the 
advent of technology and a desire to reduce 
cost. Shipping has undergone a paradigm shift 
in the past couple of years with a renewed 
focus on the environment and a desire to cut 
emissions, and governments as well as com-
panies are starting to notice the obvious advan-
tages of autonomous shipping in this area.

The interaction between autonomous 
ships and maritime law is an uncomfortable 
one. Technical issues aside, maritime law has 
evolved organically and in tandem with safety 
of life at sea and crew responsibility/decision 
making, therefore the concept of an unmanned 
vessel is somewhat unnatural to integrate, 
and can only be achieved through precarious 
extrapolations at best. This article reviews 
some of the basic legal challenges posed, but 
firstly we need to address some general issues.

WHAT IS AN AUTONOMOUS 
SHIP? ______________________

From a regulatory perspective, there is cur-
rently no unified international definition for 
an autonomous ship. Ship autonomy should 
be viewed in terms of a spectrum, and it 
appears the European Commission’s dis-

tinction between remote, automated, and 
autonomous ships is the simplest one to 
grasp. The IMO during its RSE consid-
ered four different degrees of autonomy:

• Degree One: Ship with automated pro-
cesses and decision support;

• Degree Two: Remotely controlled ship with 
seafarers on board;

• Degree Three: Remotely controlled ship 
without seafarers on board; and

• Degree Four: Fully autonomous ship.
An important issue to consider here is 

whether an autonomous ship is considered 
a ship in legal terms, otherwise the legal edi-
fice crumbles. Most national laws appear wide 
enough to encompass autonomous ships 
within their definitions. For instance, UK law 
under the Merchant Shipping Act provides 
‘a “ship” includes every description of vessel 

used in navigation’ which is prima facie wide 
enough to encompass remotely controlled 
and/or fully autonomous vessels, while Greek 
Public Maritime law defines a ship as ‘any craft 

intended to move at sea for the purposes of 

carriage of persons or goods, towage, sal-

vage, fishing, pleasure, scientific or other pur-

poses’, thereby placing no crew requirements, 
or restrictions on how a vessel is controlled. 

Virtually 
reality
Ioannis Generalis of Y. Georgiades & Associates looks 
at what the development of autonomous shipping could 
mean for the bunker industry
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WHAT ARE THE ADVANTAGES 
OF AUTONOMOUS SHIPS? ____

Most of the advantages cited when referring 
to autonomous ships derive either directly 
or indirectly from the absence or reduced 
numbers of the crew, i.e. mostly relate to 
unmanned vessels. Some of these include 
increased human safety, labour savings, crew 
space efficiencies, increased cargo capac-
ity, and a reduction in human error. Removing 
or cutting down on crew does not there-
fore merely save on labour costs (which by 
some estimates may account for as much as 
30% of voyage costs), but most importantly 
frees up space dedicated to sleeping quar-
ters, provisions storage, and other ameni-
ties, while enabling progressive ship design. 

The freeing-up of space coupled with 
design innovations and a removal of human 
safety concerns can lead to faster integra-
tion of low emissions fuels such as hydrogen 
and ammonia. Moreover, since long work-
ing hours will no longer be an issue, ships 
will be able to slow-steam thereby reduc-
ing bunker consumption and carbon foot-
print. Autonomy-related digital solutions are 
expected to improve fuel efficiency through 
enabling small and constant adjustments 
to both speed and direction. However, fuel 
cost may increase short-term, as autono-
mous vessels run on higher-grade fuel such 
as marine diesel oil (MDO) or marine gas oil 
(MGO) to ensure smooth operation of engines.

GENERAL ISSUES ON LIABILITY 
 
In general, civil liability attaches using a fault-
based standard. Currently, maritime civil liabil-
ity mainly attaches to the shipowner, who is 
held liable to third parties for crew, employee, 
or third party acts during the operation of 
the ship and in their interest. However, on 
higher automation degrees with little or no 
direct human input, fault will likely attach to 
the shipowner via remote operators/mainte-
nance engineers or for failing to maintain and/
or update navigation systems and software, 
or not complying with guidelines/standards for 
autonomous system designs. As far as fully 
autonomous ships are concerned, the fault-
based standard may eventually be replaced 
by a strict liability standard, especially regard-
ing collisions. An alternative would be for 
third parties to launch their claims against 
the shipyard, the manufacturer of the auton-
omous system, or the software developer.

Another basic concept in maritime law 
is the shipowner’s right to limit their liability 
under the 1976 Convention on Limitation of 
Liability for acts of the ship’s crew, employ-

ees, and third parties working in the ship-
owner’s interest. One expects remote 
operators to fall under the shipowner’s limi-
tation, but in higher degrees of automation 
it is less probable system manufacturers or 
software developers will also be covered.

RESULTS OF IMO’S SCOPING 
EXERCISE __________________

In May 2021 the IMO published the results 
of its RSE, which was set up to provide an 
assessment on the degree to which IMO’s 
current instruments are affected by Maritime 
Autonomous Surface Ships (MASS) oper-

ations. The RSE looked at various instru-
ments per degree of automation (adopting 
the Degree 1-4 categorisation cited above), 
and identified the following high priority issues:

• the terms master, crew or responsible 
person need clarification, especially in 
respect of remotely controlled and fully 
autonomous ships;

• the functional and operational require-
ments of remote control station/centres, 
a new IMO concept, as well as monitor-
ing, need to be addressed;

• there may be a possible designation of a 
remote operator as seafarer, raising com-
plex issues on responsibility, role, and 
qualifications; and

• a draft glossary should be considered 
including new definitions where needed.

EXAMPLES OF LEGAL 
AMBIGUITIES/CLASHES ______

The Collision Regulations (COLREGs) are 
infused with human control, real-time assess-
ment, and practice. While one could envisage 
extrapolating the Rule 5 concept of ‘a proper 
look-out by sight and hearing as well as by 
all available means’ to cameras, sensors, and 
radars, the concept of ‘the ordinary practice of 
seamen’ featuring in Rule 2 means very little in 
terms of fully autonomous vessels. Good sea-
manship recurs in Rule 8 on collision avoidance.

Under SOLAS Regulation V/14(1), ‘from the 
point of view of the safety of life at sea, all ships 

shall be sufficiently and efficiently manned’. 
The requirement could be stretched to include 
manning via remote operators, but it certainly 
does not cover fully autonomous ships. The 
same potentially holds true for UNCLOS arti-
cle 94(4)(b) which stipulates ‘each ship is in 
the charge of a master and officers who pos-
sess appropriate qualifications’. On the other 
hand, SOLAS Regulation III/10(3) which states 
‘there shall be a sufficient number of crew 
members, who may be deck officers or cer-
tificated persons, on board for operating the 
survival craft and launching arrangements 
required for abandonment by the total number 
of persons on board’ clearly goes nowhere. 

APPRAISAL_________________

Autonomous shipping is fast becoming a real-
ity and it is bound to affect marine propul-
sion and bunkers – whether that be directly (a 
short-term increase in costs owing to a higher-
grade marine fuel requirement), or indirectly 
(slow-steaming, innovative ship design, real-
time assessment and speed/course adjust-
ment, hydrogen and ammonia integration).

From a legal point, maritime law has evolved 
with human control at its very centre. The 
IMO’s RSE results and careful analysis of inter-
national conventions reveal certain articles 
and regulations may be stretched to include 
remote operations, however many will strug-
gle on fully autonomous ships. Broad stroke 
amendments may be one way to go, though 
a new convention might be the easiest and 
most efficient method to tackle all issues.

As far as liability is concerned, this is 
expected to remain fault-based and on the 
shipowner who shall still be able to apply 
limitation up to and including remote opera-
tions. However, for fully autonomous shipping 
it may evolve into strict liability, unless claims 
are launched against other parties such as 
manufacturers and software engineers.

Ioannis Generalis, 
Advocate & Legal Consultant, 
Y. Georgiades & Associates 

Email: igeneralis@gmadvocates.com 
Web: www.gmadvocates.com

‘The freeing-up of space coupled with design 
innovations and a removal of human safety 
concerns can lead to faster integration of 
low emissions fuels such as hydrogen and 
ammonia’
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https://www.imo.org/en/MediaCentre/PressBriefings/pages/MASSRSE2021.aspx
https://www.imo.org/en/MediaCentre/PressBriefings/pages/MASSRSE2021.aspx
https://www.imo.org/en/OurWork/Safety/Pages/Preventing-Collisions.aspx
https://www.imo.org/en/About/Conventions/Pages/International-Convention-for-the-Safety-of-Life-at-Sea-(SOLAS),-1974.aspx
https://www.un.org/depts/los/convention_agreements/texts/unclos/UNCLOS-TOC.htm

