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THE CONCEPT
AUTOMATION
Artificial intelligence is developing very rapidly
and this second phase of digitalization affects
also the marine sector.[1] There are several
driving forces behind the development of
marine autonomous surface ships (MASS). The
military in several states are for obvious reasons
interested in these projects, but also shipowners
have shown an interest in the development of
autonomous ships, the reasons here being the
prospect of enhanced economic efficiency and
safety and better protection of the environment.
Manning unmanned ships may at first sight seem
as an anomaly when it comes to autonomous
ships. But the dichotomy manned ship/
unmanned ship represents an over-simplification
of the reality. The Maritime Safety Committee
(MSC) of the International Maritime Organization
(IMO) has in its work identified four different
levels of automation[2] :

1) Ships with automated processes and decision
support. Seafarers are on board to operate and
control shipboard systems and functions. Some
operations may be automated.
2) Remotely controlled ships with seafarers on
board. The ship is controlled and operated
from another location, but seafarers are on
board.
3) Remotely controlled ships without seafarers on
board. The ships are controlled and operated
from other locations. There are no seafarers
on board.
4) Fully autonomous ships. The operating system
of these ships is able to make its own decisions
and determine actions by itself.
Also, this categorization may be criticized for not
reflecting the technical development in this field
properly. Rather than discussing different types of
automated ships, the level of automation forms a
sliding scale where the same ship can during
a certain period of time be operated manually
and during other periods be fully autonomous.

[1] Text is based on a paper
presented at the conference
Innovation and Mobility: Where
Is TheLaw Going? arranged by
IDIT on the 10–11 October 2019
in Rouen. The paper forms a pilot
study in relation to an upcoming
more comprehensive study on
the legal aspects of the manning
of autonomous ships.
[2] IMO Doc. MSC 99/WP.9,
Annex 1, para. 4.
[3] Cf. SOU 2018:16 Vägen
till självkörande fordon –
introduktion, del 1, 189 to 191.
See also Eder, B., Unmanned
vessels: challenges ahead,
Lloyd’s Maritime and Commercial
Law Quarterly (LMCLQ) 2019,
48 and 49. Some engineers are
operating with up to 10 to 15
different levels of autonomy.
[4] Chapter 6 section 1 para. 1 of
the Swedish Maritime Code and
chapter 2 section 6 of the Vessel
Safety Code.
[5] Cf. chapter 6 section 5 of the
Swedish Maritime Code.
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[6] STCW Code A-VIII/2 part 2
subsection 3 and 5.

Operation

Monitoring

Guarantee

Capacity of the
system (functions)

Human

Human

Human

Certain

[8] Chapter 6 section 1 para. 2 of
the Swedish Maritime Code.

System

Human

Human

Certain

[9] Chapter 6 section 2 para. 1 of
the Swedish Maritime Code.

System

System

Human

Certain

[10] STCW Code A-VIII/2 part 3-1
subsection 12.

System

System

System

Certain

[11] STCW Code A-VIII/2 part 3-1
subsection 13.

System

System

System

All

[12] Chapter 6 section 6 para. 1
of the Swedish Maritime Code.

[7] STCW Code A-VIII/2 part 2,
subsection 4.

The responsibility for unmanned
ships – shipmaster’s position
EUQITSIGOL

It is common that engineers operate with five
different levels of automation[3] :
As can be seen here, automation is nothing new to
the shipping industry. All modern merchant ships
are already today automated to a limited extent
(level 2) since they are equipped with auto-pilots
and other advanced navigation systems at the
bridge. In addition, it is common that ships have
automated engine rooms that periodically can be
left unattended. The latter may be described as
partly conditional automation of the ship (level
3) where the operating system monitors the
engine and in case it is needed alerts the officer
in charge of the engineering watch. From a legal
point of view, the really critical point regarding
the level of automation of ships seems to be
when the system takes over more or less the
whole operation of the ship (marked with grey).
At level 4 the operation of the ship continues to
be carried out by the system even in situations
where the human being has not responded to
the request by the system to act, e.g. when the
contact between a remotely controlled ship and
the control centre is lost. At level 5 there is no
need for alerting any human being since the
system takes care of all functions on board the
ship.

2

UNMANNED REMOTELY
CONTROLLED SHIPS
The concept master of the ship
Adapting the existing legislation in the form of
the Safety of Life at Sea Convention (SOLAS),
Convention on Standards for Certification,
Training and Watchkeeping (STCW) and the
Maritime Labour Convention (MLC) to the
development of manned ships with advanced
automated processes where the bridge is
periodically unmanned is a comprehensive task
that will require a lot of legislative work. However,
the tipping point appears to be when the
autonomy of the ship is equal to level 4 and 5 in
the table presented above. In a legal perspective,
remotely controlled ships give rise to a completely
different set of problems compared to manned
ships with advanced automated processes. One
of the most important legal questions regarding
unmanned remotely controlled ships is if the
person controlling the ship from ashore can be
considered as the master of the ship.
In regulation I/1 in the STCW Convention the
term master is defined as the person in command
of the ship. Such a definition is not found in the
Swedish Maritime Code, rather it is presupposed
that the person who is technically controlling the

vessel is the master of the ship. This means that if
there is some sort of “bridge team” ashore who is
managing the ship, the person leading this team
may be considered to be the master and the
other persons to be deck officers.

[13] See also chapter 6 section 6
para. 2 of the Swedish Maritime
Code.

Even if the definition of the master per se does
not prevent an organisation where the ship
is remotely controlled from ashore, the STCW
Convention is built on the presumption that the
master should be on board the ship. According
to regulation VIII/2 part 4-1 subsection 18, 24 and
32 officers in charge of the navigational watch
should be physically present on the navigation
bridge or in a directly associated location such as
a chartroom or bridge control room at all times. It
is doubtful whether a control room ashore could
be considered as a navigation bridge.

[15] Chapter 20 section 2 of the
Swedish Maritime Code.

[14] Cf. SOU 2018:16 Vägen
till självkörande fordon –
introduktion, del 1, s. 534.

[16] Chapter 8 section 3 item 3 of
the Swedish Vessel Safety Act.

An alternative argument would be that remotely
controlled ships do not have any master at all
but rather an operator responsible for the ship.
Such an argument would, however, contradict
article 94(4)(b) of UNCLOS according to which
flag states undertake to ensure that each ship
under their flag is in the charge of a master. In a
legal perspective such a solution only appears as
a possible way forward when it comes to ships
sailing only in internal waters of the flag state.
There would also be necessary to enact special
legislation at the national level concerning the
responsibilities and duties of such an operator.
Duties of the master
The duties of the master on board a ship may be
divided into a number of categories. To begin
with the master is responsible for the overall
monitoring, control, supervision and decision
making regarding the operation of the ship.
Before the ship leaves the port, the master shall
see to that the ship is fit for the voyage.[4] In
practice, this means that the master will have to
ensure that the vessel is seaworthy, which also
includes her being duly manned and equipped
and in case of cargo ships, her cargo rooms,
cool and refrigerated chambers and other cargo
space in the ship being in proper condition
for the reception, carriage and preservation of
the goods. The master is also responsible for
that the cargo is properly loaded on board the
ship.[5] Regarding unmanned remotely controlled
ships, these tasks could perhaps be performed by
people in the port on behalf of the master, but it
would require rather heavy organisations in each
port to carry out these tasks.
Prior to the voyage the master of a ship shall also
plan the intended route from the port of departure
to the first port of call using appropriate charts
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and other nautical publications necessary for the
intended voyage containing accurate, complete
and up-to-date information regarding those
navigational limitations and hazards which are
of a permanent or predictable nature and which
are relevant to the safe navigation of the ship.[6]
This can most likely be done also from a control
room situated ashore. What is more difficult to
carry out from the control room ashore is the
duty of the chief engineer, in consultation with
the master, to determine in advance the needs of
the intended voyage, taking into consideration
the requirements for fuel, water lubricants,
chemicals, expendable and other spare parts,
tools, supplies and any other requirements.[7]
This provision presupposes that there is a crew
physically present on board the ship.
During the voyage the master shall see to that
the ship is maintained in a seaworthy condition.
[8]
The master must also see to the safe navigation
of the ship during the voyage.[9] As discussed
above this includes that the master must ensure
that watchkeeping arrangements are adequate
for maintaining a safe navigational watch. The
officer in charge of the navigational watch is
here the master’s representative and is primarily
responsible at all times for the safe navigation of
the ship and for complying with the International
Regulations for Preventing Collisions at Sea,
1972 (COLREG).[10] In addition, a proper lookout shall be maintained at all times.[11] From a
strictly technical point of view these duties could
be carried out from a control room ashore. A
look-out could also be replaced by an artificial
intelligence system connected to cameras on
board alerting the officer at watch if a significant
change in the operating environment occurs. The
problem here seems to be situations where the
system fails. A connection between the control
room and the ship can be lost due to thunder
storms and cameras on board may be blinded
by rain, snow and ice without there being any
possibility to operate the ship manually. By
tradition technical systems as well as regulations
governing the operation and monitoring of such
systems have been built on the presumption that
if the system fails human beings can take over
and perform the tasks manually. For example,
if the steering machine breaks down the ship
can be steered manually and if there is a fog a
human look-out may rely on his hearing rather
than his vision. However, in case of unmanned
remotely operated ships this is not an alternative.
In such situations there must exist some sort of
fully autonomous safety system that either stops
the ship or takes over the navigation of the ship.
Otherwise the duty of the master to see to the
safe navigation of the ship cannot be fulfilled.
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At the same time, if the ship starts to navigate
on its own it could be questioned whether the
ship actually has got a master any longer and this
would clearly be in contradiction with UNCLOS.
Certain tasks may also be difficult or impossible
to carry out even if there exists an autonomous
system that can take over the navigation. A
breakdown of the engines or a displacement of
the cargo cannot be rectified from a control room
but requires action to be taken on board the ship.
The master has also specific duties in emergency
situations. If the vessel becomes distressed at sea,
the master must do all in his power to save those
on board and to protect the vessel and cargo.
As far as possible, he must ensure that logbooks
and other ship documents are brought to safety
and take measures for salvage of the vessel
and the cargo. As long as there is reasonable
prospect of saving the vessel, the master may
not abandon it unless his life is in serious danger.
[12]
There is also a general duty under chapter 5
regulation 33.1 of SOLAS to assist other people
in distress at sea.[13] A master of a ship a sea
which is in a position to be able to provide
assistance, on receiving information from any
source that persons are at distress at sea, is bound
to proceed with all speed to their assistance. If
the ship receiving the distress alert is unable or,
in special circumstances consider it unreasonable
or unnecessary to proceed to their assistance, the
master must enter in the log-book the reason for
this. It remains to be seen how this rule should
be interpreted in relation to remotely controlled
ships with no crew on board. From a practical
point of view, it might appear as unreasonable to
require such unmanned ships to assist manned
ships in distress. It would most likely be very
difficult to take on board persons in distress in
stormy weather even if there is some equipment
for that. Already on board manned ships, such as
ferries and car carriers, this might pose a serious
problem. On the other hand, to make exceptions
for remotely controlled ships would water down
the fundamental obligation to save lives at sea.
In other words, it seems difficult for a person
ashore to fulfil all the duties that a master has
got on board a traditional ship. Consequently,
in the near future it is likely that unmanned
remotely controlled ships will be used at rather
short domestic routes between specific ports, for
example road and cable ferries and similar vessels,
rather than in transcontinental searoutes. The
road ferries operated by the Swedish Transport
Agency could be controlled from a central control
room rather than being traditionally manned by a
master and an engineer on board each ferry. One
operator could then control several ferries from
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the control room. But there are also risks with such
an organisation. Multitasking during long periods
may lead to stress and fatigue.[14] There is also an
increased risk for accidents in situations which
requires simultaneous actions and decisions. A
number of accidents and incidents seem also to
require that someone is actually on board the
ship in order to take the necessary action.

3

FULLY AUTONOMOUS
SHIPS
Regarding fully autonomous ships, where
artificial intelligence has taken over the entire
operation of the ship at all times it may seem
meaningless to discuss the manning of such
a ship. However, there is one legal aspect of
importance here and that is who should be
responsible for the operation of the ship. As
indicated above, under current law the master
has the primary responsibility for the ship. Even
if the shipowner has a liability in tort for actions
taken by the master and other persons working in
the service of the ship it is still the master that has
to see that the ship is in a seaworthy condition
and that it is navigated and otherwise operated
in accordance with good seamanship. Breaches
of these obligations are very often criminalized
in national law.

As an example, it may be noted that according
to the Swedish Maritime Code a person failing
to observe good seamanship for the prevention
of any accident at sea shall be sentenced, unless
his negligence was insignificant, for negligence in
sea traffic to fines or imprisonment not exceeding
six months.[15] If the offence was of a serious
nature the person may be imprisoned up to two
years. A master or a chief engineer that fails to
see to that the ship is equipped and fit for the
intended voyage shall be sentenced to fines.
[16]
Similar provisions exist in many countries. If
the master, officers and the crew are, however,
removed from the ship there must be someone
else that will have to take the responsibility for
the ship, in practice either the shipowner or the
manufacturer of the equipment, for example the
producer of software equipment. One way of
solving the problem may of course be to just have
a tort liability for shipowners and manufacturers
of equipment, but it is likely that such a legal
solution would not be widely accepted. Not at
least coastal states and port states seem anxious
to have a specific person on board being the
guarantor for the proper operation of the ship
– a person who is actually within reach for the
authorities if something goes wrong. As indicated
above this is illustrated by the fact that many of
the master’s obligations are sanctioned by fines
or imprisonment in national law.

Conclusion
The existing international legislation in the form of SOLAS, STCW and MLC presupposes that there is a
crew on board consisting of human beings. This means that in order to promote the development of
unmanned ships the legislation will have to be altered, especially the concept of the master and the duties
assigned to him or her. A number of the duties that the master has got today can only be fulfilled by a
person who is physically present on board the ship and consequently it is doubtful whether an operator
remotely controlling the ship from ashore could be considered as the master of the ship under the current
legislation. This becomes even more difficult in case of fully autonomous ships. In such a situation the
ship will not have any master at all and the responsibility for the ship’s actions will in this situation most
likely have to be transferred to the shipowner or perhaps the manufacturer of the navigation equipment.
In other words, the development of a regulation on unmanned remotely controlled ships and fully
autonomous ships will require a completely new view on who should be responsible for the operation
of such ships.
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