
A WATERTIGHT PLAN FOR GROWTH
While the last two decades have seen

the world grow more connected, the
oceans have not fared so well. In terms of
network infrastructure and connections,
the maritime industry is at the same early
stage as onshore broadband was at the
turn of the twenty-first century. All of that
is about to change and the barriers to
maritime communication will be swept
away as oceans become truly connected
spaces for the first time. 

One part of this breakthrough comes
in the shape of a global network powered
by a high-frequency KNL radio system by
Telenor Maritime with a range of up to
10,000 km. Its pole-to-pole coverage sets
cruise operators free to explore the world’s
oceans with health, safety, data integrity,
and security uncompromised by the
distance from shore. In a world in recovery
from economic stagnation, being able to
pick up two decades of technological slack
with a single, affordable step is surely the
ultimate boon.

NO UPFRONT COST FOR 
GLOBAL OPERATIONS

The radio is a device-agnostic link
between a ship’s instrumentation and on-
shore control systems. It enables any piece
of equipment that provides a read-out on

the bridge to be turned into an Internet of
Things (IoT) device, so that its data can be
shared remotely. The system not only
enables integration of telemetry and
bridge systems, but all data captured
digitally onboard can now be
instantaneously collected anywhere in the
world.  

Telenor Maritime handles the data
transmission between its ships’ radios and
its cloud portal securely anywhere in the
world. There’s no upfront cost either: all
solutions are packaged as a single
subscription which includes everything
that a vessel owner needs to operate the
service. 

Juho Jaakola, head of system sales of
Telenor Maritime, explains the process:
“We build the service for each customer
individually. First, we want to understand

the customer’s problems, but we also
need to identify any key initiatives they
have under way regarding their
digitalisation pathway. We are solutions-
led, and each customer has different
needs, but we are always delighted to
show operators a live, real-time demo of it
in action over a video conference call.”

TRANSFORMING SHIP 
AND FLEET EFFICIENCY

They are solutions that promise to
make cruise operations safer, greener, and
leaner. If that sounds too good to be true,
take a moment to think about how
transforming data exchange between
vessels and their shore-side operators – no
matter where their ships are in the world –
has the potential to revolutionise the
entire industry.
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Affordable, real-time, global, secure
access to onshore maintenance
and management is the future.

The revolution in connectivity at sea
brings opportunities to transform the way
that cruise operators do business. 

Simply being able to monitor fuel
consumption and acquire real-time
feedback on ship systems adds up to a
sustainable transformation that improves
efficiency and lowers costs across the
fleet. 

It also improves safety and enables
sophisticated analysis of data while the
vessel is actually sailing, and that means
less time in dockside maintenance.
Affordable, real-time, global, secure
access to onshore maintenance and
management is the future.

TELENOR MARITIME’S 
MARKET-LEADING SERVICE

The functionality is useful at all scales,
even for small, expedition, and explorer
cruises that often operate in areas where
even basic digital coverage can be lost.
With bridge systems connected to shore
and real-time monitoring and analysis
available, exploring far-flung corners of
the world doesn’t have to mean
disconnection from the safety of shore
systems.

  

“I was surprised at just how 
easy it is to implement”

For Sveinung Sætre, sales director and
head of cruise at Telenor Maritime, there
have been pleasant surprises as cruise
customers begin to adopt the system. 
“I was surprised at just how easy it is to
implement, to get customers started with
IoT, and to further their digitalisation. 
As part of Telenor Group, we are well
placed to help with that. Overall, the
system gives the onboard – as well as the
onshore – crew more options.”

According to Juho Jaakola, there are
other benefits: “Predictive maintenance is
now possible. If errors are noticed in a
particular system during a voyage, not
only does the vessel owner have an early
warning and can prevent further
problems, but spare parts could be
delivered to the next port, ready for
installation.”

“Easy, real-time access and analysis of
data is an opportunity to transform
business and lower operating costs, which
will, of course, give a company a more
competitive position in the market.”

Telenor Maritime offer live
demonstrations of their connectivity
solutions. To book a demonstration, 
email svs@telenormaritime.com or go to
https://telenormaritime.com/connected-
cruises/.
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BY ALAN LAM

I
n the shadow of the Covid-19 crisis, a profound and far-
reaching industrial revolution has been quietly taking place
at sea. It is a revolution that will transform most aspects of
shipping business, and one in which the cruise industry
plays a lead role.

They call it the fourth industrial revolution at sea, or the i4
revolution. It is characterised by digitalisation and
decarbonisation, the two Ds of maritime transportation and
logistics operations.
Digitalisation and decarbonisation touch every aspect of shipping
and related activities. Their main objectives are efficiency and
environmental protection: the two Es. Together they form a key
part of what Knut Ørbeck-Nilssen, maritime CEO of DNV, called
“tectonic shifts that are transforming the maritime industry”. 

The two Ds overlap to a great extent. Emission control cannot
be achieved without managing energy efficiency; in other words,
decarbonisation targets cannot be reached without digitalisation.
“Digitalisation is an enabler of decarbonisation,” said Fenna van
de Merwe, principal consultant (safety, risk, and reliability), DNV.

The pathway is now clearly signposted. “In future, maritime
industry will have two directions: one is decarbonisation and the
other is digitalisation,” said Li Xin, director of smart ship
department CSSC, Shanghai Merchant Ship Design & Research
Institute. “Digitalisation will be a long journey. Maritime industry is
still conservative. Digitalisation will only succeed in the future
when the digital technology meets the demand [of the sector]
perfectly.”

Technical advances and regulatory impetuses have been
palpable in recent years. Cruise and ferry industries are not only
an integral part of this revolution, they are already at the forefront. 

Digital strides
The digitalisation development in recent years typifies the i4

revolution. According to Dr Martin Stopford, non-executive
president of Clarkson Research, the first industrial revolution at
sea took place with the laying of the transatlantic cables in the
19th century, which allowed messages to be sent by telegraph;
then came wireless radio communications in the early 20th
century. The third revolution took place in the 1960s with the

arrival of computers; today we are in the midst of the fourth,
which is exemplified by the internet of things (IoT) and artificial
intelligence (AI), supported by an expanding satellite network.

“What we are now looking at is applying this i4 technology to
the maritime network,” said Stopford. “It is basically about using
processors and sensors to generate information and
communicate it in a way which improves the efficiency of the
business. It is basically a bunch of devices we can put on ships.
We are coming into an era when we can communicate in very
effective terms with ships at sea. This has come in the last ten
years. You can embed not just sensors, but microprocessors and
controls to do things and to collect information. And finally, AI,
which just takes you a bit further.”

Leading global marine equipment suppliers like Inmarsat
Maritime, Wärtsilä, and ABB have taken giant strides in building a
maritime digital platform in recent years, and the network is
expanding exponentially. 

Connectivity and communication are central to digitalisation.
Wärtsilä’s expanding Smart Marine Ecosystem, a fine example of
these, is an advanced satellite navigation system that
encompasses ship-to-shore and ship-to-ship real-time
communication. It is invaluable in improving energy efficiency by
enabling just-in-time arrivals, optimising engine performance in
accordance with sea conditions, and much more. 

With cruise and ferry, digitalisation also permeates into
aspects of CRM systems, onboard entertainment, and
passengers’ mobile devices. In the time of Covid-19, it can act as
a tracking system to monitor social distancing on board and
ashore, among other things.

The advances made in satellite technology are key to the i4
revolution. “Satellites are the spiders in the middle of the webs,”
said Stopford. “We need satellites to make shipping an integrated
business. We are in a period of very high investment in satellite
capacities. Billions of dollars are being spent on this. New
satellites have algorithms that automatically optimise the focusing
of the beam; they also manage the backups, resulting in fewer
drop lines.”

Indeed, satellite technology in recent years has epitomised
the exponential strides taken in shipping digitalisation. The
network is expanding in every direction imaginable. “Between
now and 2023, the constellation of network will grow to twelve.

The fourth industrial revolution at 
sea – cruise industry leads shipping
digitalisation and decarbonisation drives
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Every new satellite we deploy is more powerful than the whole
network prior to the launch,” said Ronald Spithout, president of
Inmarsat Maritime. Moreover, the lead time from design to
deployment is now much shorter than before.

“The capacity is expanding very rapidly,” said Stopford. “It is
up to the shipping industry to make sure that we make good use
of this and get value out of it. Ships are no longer standalone
entities. They are actually businesses which can communicate
very well by rapidly growing satellite communication networks.”

Standardised approach
Shipping is a global business. From the very beginning,

digitalisation has been based on a global communication network
approach. This is particularly pertinent in cruise shipping, where
communication is a far more extensive and complicated
undertaking, as the network also has to support every message
sent and received by every passenger and crewmember.

The technologies are already available. In the IoT revolution,
the embedded sensors, microprocessors, and controls will all
need to communicate with one another in a standardised
language, so that meaningful data can be collected, interpreted,
and acted upon. It is therefore vital, as progress is made, that
standardisation is enforced. 

Cost is a key driver of standardisation. “In order to get the
cost down, like what the automotive and telecommunication
industries have done, we need to define common standards that
more than one owner or maker is interested in pursuing. It is more
like a joint industrial effort to drive this, and there must be
somebody there to facilitate it,” said Alf Kåre Ådnanes, manager
for hub business line marine & ports, China, head of global
product group electric solution, ABB Marine & Ports.

As complexity increases, standardisation becomes more
challenging, especially in cruise business, where every passenger
and crewmember is a complicated component. It is massive
undertaking. “We still need a lot of experts to join us. We still need
a lot of time before standardisation can be achieved. Because we
need a lot of time to talk about that, to find the consensus,” said
Li Yangqing, chairman of ISO/TC8 and secretary general of China
Association of the National Shipbuilding Industry.

Indeed, just to get to the starting blocks, more players are
needed in this endeavour. “The equipment manufacturers need to
be involved, obviously, because it is no good having lots of

different equipment producing information in different formats,”
said Stopford. 

Technological development can be a natural driver of
standardisation. “Because the capacities of the satellites are
going up so rapidly, a lot of these operational needs are already
standardised on shore,” said Spithout. 

Standardisation is necessary and inevitable, and other
industries have benefitted enormously from this. In the shipping
sector, we saw the standardisation of container shipping in the
1960s, which halved the freight shipping rates and centralised
manufacturing businesses. The automotive industry also
benefitted from it in the 1980s. “Digitalisation can learn from
containerisation. Containers became the force of globalisation
once they become standardised,” said Dr Jan Hoffmann, chief,
trade logistics branch, division on technology and logistics,
UNCTAD.

Stopford cited a McKinsey report which predicted that
containerisation would drive down shipping rates by 50 per cent,
make future ships bigger, centralise global manufacturing
businesses, and promote door-to-door services. The last of these
is not yet a reality, but digitalisation could soon bring it about if the
e-commerce experience were to be the guide.

Modern cruise shipping business bears most of these
hallmarks and prerequisites of standardisation: its ships are big,
its customers demand lower rates, its source markets are
centralised (in North America, Europe, and China), and it aims to
provide personalised services.

Carbon targets
The second half of the i4 revolution is the decarbonisation of

the maritime transport business. Cruise and ferry industries have
truly been the frontrunners in this field, with the ferry industry often
being the definitive test bed of low to zero-emission technologies. 

“In the cruise segment we have already made significant
investment toward using electric propulsion,” said Tom Strang,
senior vice president of maritime affairs, Carnival Corporation &

Fenna van de Merwe, principal consultant
(safety, risk, and reliability), DNV. Knut Ørbeck-Nilssen, maritime CEO of DNV.

Linden Coppell, director of sustainability,
MSC Cruises.
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“Digitalisation will be a long journey. 
Maritime industry is still conservative.”
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plc. “We also spent a lot of time looking at a mechanism to allow
for improvement in energy efficiency and, of course, we invested
heavily in LNG.”

In the last five years, the shipping industry has moved from
aiming at “reduced emissions” to “total decarbonisation”. The
IMO 2030 and 2050 carbon-reduction targets threaten to render
defunct all the efforts and advances made on LNG technology.
Huge strides have been taken towards developing zero-carbon
fuels. Hydrogen-based fuels have emerged as the possible future
energy solution [Please note this topic was covered in more detail
in CruiseTimes Issue 14 - Towards Net Zero].

Although there are already zero-emission, battery-operated
vessels in service, zero-carbon deep-sea vessels, especially
large-scale cruise vessels, are still a distant prospect. 

For this reason, LNG cannot yet be consigned to history; it
should be regarded as a pathway to decarbonisation while true
zero-carbon fuel options are being explored. “The majority of our
newbuilds are LNG-powered,” said Strang. “We do see a
pathway for LNG even with the challenges we face around
methane slip and the engine type we currently have. We do
believe the opportunities brought on by using gaseous fuels with
potentials for bio-methane and synthetic methane in the future will
be significant. The key element is through continuously improving
efficiency on board. We see it as an important stepping stone.”

Decarbonisation, as it stands, is a bigger challenge than
digitalisation, because technologies for total decarbonisation are
not yet available. So far there is no commercially available marine
hydrogen engine on the market, for example, nor is there an
agreed method of accounting emissions.

There are issues to be resolved in scalability, availability,
costs, and energy densities of zero-carbon fuels. Some of these
have already been addressed by choosing ammonia and biofuel
solutions, but the biggest hurdle is still there.

“We are all aware that ammonia has a significant following
within the maritime sector at the present time,” said Strang. “But
what we’ve all been faced with, and certainly one of the lessons
we’ve learned from our foray into the LNG-fuelled vessels, is that
the support infrastructure that needs to be built to ensure there is
a robust supply chain is still very challenging. LNG at the moment
is really the only scalable [low-emission] fuel that has that kind of
infrastructure to support it.”

In the short term, the shipping industry can take other steps to

meet the immediate carbon-reduction targets.
“First step, we need to transport less cargo,” said Stopford.

“This is a strange thing to say for us in transport business, where
we all try to carry more. We ought to look at all the cargoes we
carry and eliminate cargoes that are not adding values. Second
step, we need to make ships more efficient and enable them to
operate with less emissions. That means better monitoring, lower
speed, improved hull and surfaces on board. Third step, to
develop zero-carbon fuels. A lot of things we can do with existing
fuels, but to get to zero carbon, we need to be burning fuels
which do not emit carbon. Finally, we need to develop i4
technologies.”

Stopford also pointed out that targets could be reached even
without the zero-carbon technology. “We could easily meet the
IMO 50-per-cent emission reduction [target] by 2050; in fact,
substantially surpass that with only a certain amount of reliance
on zero-carbon fuels,” said Stopford. “We can start by
systematically retrofitting existing ships. That gives us quick
results and also helps us to get better information for planning the
logistics and operations of shipping companies. We need to
develop a new generation of low-emission designs around the
diesel engine. That’s something we can do today. We know the
diesel engine very well, and we can start to find ways right across
the ship to optimise the performance using both digital
technologies and new technical innovation.”

In the cruise sector, even without the availability of zero-
carbon fuels, companies like MSC Cruises have already made
huge strides towards meeting the IMO targets. “For the first
‘marker’ in 2030 to reduce our own fleet’s carbon intensity by 40
per cent against a 2008 baseline, we’ve already made a 28 per
cent improvement,” said Linden Coppell, director of sustainability,
MSC Cruises. “This leaves us with an objective to reach a further
12 per cent in the next nine years, which we will achieve thanks to
the technology on board our modern fleet of ships and a strong
cultural commitment within the company towards sustainability.” 

Alf Kåre Ådnanes, hub business line manager
for marine & ports, China, and head of global
product group electric solutions, ABB Marine
& Ports.

Dr Martin Stopford, non-executive president
of Clarkson Research.
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Dr Jan Hoffmann, chief, trade logistics
branch, division on technology and logistics,
UNCTAD.

“It is up to the shipping industry to make 
sure that we make good use of this 
and get value out of it.”
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It does not stop there. MSC recently joined the EU-backed
CHEK Consortium to participate in exploring sustainable
shipping. Several lead maritime technology companies and
organisations are members of this initiative, including World
Maritime University, Wärtsilä, Cargill, Lloyds Register, Silverstream
Technologies, Hasytec, Deltamarin, Climeon, and BAR
Technologies.

“The CHEK Consortium is a really important project for the
whole shipping industry,” said Coppell. “It will be up and running
in June and last for about three years, with a fundamental aim of
delving deeper into possible low-carbon shipping.” 

The three-year project will explore the use of wind power,
hydrogen, and other zero-carbon options. Efforts like this make
IMO’s targets less daunting. In fact, it is now highly likely that
these targets will be exceeded, as predicted by Stopford.

Faster solution
The exponential technological development may offer viable

solutions quicker than we think. “The implementation of new fuels
and new technologies will come faster than indicated,” said
Ådnanes. But it will not come to the entire market at once; it will
come segment by segment. Different segments will follow
different paces of development.”

The road ahead is still long and arduous, but major steps are
being taken. In November 2020, the Danish shipping and logistics
company DFDS announced that it had entered partnership with
ABB, Ballard Power Systems Europe, Hexagon Purus, Lloyd’s
Register, Knud E Hansen, Ørsted, and Danish Ship Finance to
develop a 1,800-passenger cruise ferry for the 280-nautical-mile
Copenhagen–Oslo route. The ship, named Europa Seaways, is
slated to begin service in 2027. 

Also in November 2020, the world’s first hydrogen-powered
ferry, the 299-passenger double-ended Hydra, was launched in
Turkey by Norse Shipbuilding. In February 2021, Stena Line, the
world’s largest ferry operator, announced its plan to operate two
fossil-free, battery-powered, 1,000-passenger and 3,000-freight-
lanemetre ferries on the 50-nautical-mile Gothenburg–
Frederikshavn route by 2030. There is no doubt that the
passenger shipping industry is leading the i4 revolution, at least in
this regard.

The prospect is bright on the pathway to zero-carbon

shipping. But in order to achieve this, more commitment is
needed. Shipowners are reluctant to order new ships based on
the existing emission technologies because of their lack of
maturity. Stopford advocated early commitment in this regard and
to seek retrofit solutions down the path. 

“You need to jump in somewhere,” he urged. “We need to get
started and get owners to accept today’s version, even though
the batteries aren’t as good as they will be in two years’ time. But
there is a lot you can do today, and cruise operators are doing it
in using batteries as assistance to optimise the engine
performance on short voyages. Now the time has come to jump
in with both feet.”

Smaller cruise ships that can operate short distances on
battery power, such as those under construction for Havila
Kystruten, are gradually coming on stream. Several units of low to
zero-emission ferries are already in service in Norway.

Until not so long ago, shipping has been deemed an archaic
and arcane industry when it comes to technologies. In recent
years, led by cruise and ferry industries, it has come out of the
shadow. Cruise ships are now among the most technologically
advanced means of transportation. With digitalisation and
decarbonisation, the i4 will soon place the shipping industry as a
whole at the forefront of human endeavours. “The ships we build
today are not much different from the ones we built in the 1980s;
the ships we’ll build in the next 30 years will be very different,”
said Stopford.

For one thing, digitalisation will remove the need for miles and
miles of cables on board; for another, most ships might not have
funnels, the very emblem of shipping, if hydrogen and battery
technologies are adopted.

Dark side
But there is a dark side to these technological advances in

the shape of redefining the safety and security of shipping,
according to Ørbeck-Nilssen. With the expanding digital network,
the maritime sector becomes increasingly exposed to cyber-
attacks and system breakdowns, for example. These are
particularly important issues for cruise shipping. “By introducing
new technologies, new solutions, new ways of working, we are
also changing the framework for the safety statistics,” he said.
“We are set for maritime renaissance this decade. The great

environment INDUSTRY 4.0
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challenge of digitalisation and decarbonisation is that it is creating
a safety gap, which, if left unmanaged, could delay industry
progress.”

DNV recently published a white paper which tackled this
issue, entitled “Closing the Safety Gap in an Era of
Transformation”. “Maritime industry has been very capable of
continuously transforming and meeting challenges along the
way,” said van de Merwe. “Efforts in digitalisation are really paying
off, and the industry is dedicated to meeting the requirements of
decarbonisation. But with all eyes focused on digitalisation and
decarbonisation, what we also see is the importance of the
industry staying just as committed to safety as it is to these
transformations. We see there is a looming safety gap between
the safety level we recognise today and the ambition the industry
has in becoming more digitally smart and creating a more
carbon-neutral future. If we want a safe and timely transition in
digitalisation and decarbonisation, we have to make sure that the
future is not compromised by any of the safety-related risks that
we have not identified early enough and tackled along the way.”

The industry is urged to adopt a holistic approach to
digitalisation and decarbonisation, one which recognises safety
and security as integral parts of the process. “If we leave any of
these parts out of the equation, then we cannot be sure that we
have the total risk picture in place and that we have a holistic
understanding of the risk picture at any moment in time,”
continued van de Merwe. “This underlines any discussion in
safeguarding maritime operations. The challenge with
digitalisation is that it brings about a lot of system complexities.
… So traditional risk management measures will be insufficient.
We can no longer focus on just the reliability of the components.
… The safety of maritime depends on a holistic risk management.
… We need new ways of safety management and system
integration, as well as digital transformation strategies. On the
decarbonisation side, we need more collaboration that increases
transparency, and that could help to create a strong regulatory
framework through a culture of continuous learning.”

Intertwined pathway
To reach these dual transformative objectives, there are still

obstacles and challenges ahead. As well as overcoming
technological challenges, other considerations are equally
important. “Technology is an enabler, but ultimately it is really
about the value chain. The whole cyber-physical integration,
hardware [and] software coming together, is the thing that
enables it,” said Chris Chung, director of digital innovation and
strategic projects, Wärtsilä Acceleration Centre.

The i4 revolution is a multifaceted effort. “The way ahead now
is towards intelligent shipping – not only intelligent ships, but also
intelligent shipping,” said Ådnanes. In many ways, modern cruise
ships are already quite intelligent because of the emphasis on
connectivity. With the development of IoT they will become
increasingly so.

Interestingly, the pandemic has added impetus to
digitalisation. “We are actually advancing the fourth industrial
revolution at sea during the pandemic, driven to some extent by
the pandemic,” said Hoffmann.

Specifically, for the cruise industry, the pandemic has
accelerated technological advancement because the industry has
been more affected by the crisis. “The technology requirement for
cruise ships is very high,” said Chung. “A lot of new technologies
are being introduced to the cruise industry. Covid-19 is a great
tragedy. But a lot of work is being done at the moment to look at

what is the ‘new normal’ and how do we enable cruise
passengers and crew to function again.”

Moreover, the emphasis is not just on quickly achieving the
objectives, but also on how to get there. “We try to focus on not
just getting there, but getting there in the best way, given the fact
that we are not sure what will happen in certain areas by 2050,”
said Stopford. “We need to develop strategies tailored to each
market segment. We need to apply technologies to jobs which
each specialist ship has to do.” He called for employing
specialists for different segments in order to get better results. 

He also pressed the industry to pick the low-hanging fruit first.
By that he meant optimising engine performance, reducing
energy requirements, improving hull designs, and so on. “We
need to focus on doing things we know we can do today while
preparing to do the things we can only do if we get the fuels we
need to do them,” Stopford added.

Above all, the two components of the i4 are inextricably
intertwined. On the pathway to decarbonisation, digitalisation is a
necessity, because it improves efficiency and reduces emissions
via smart operations; in return, decarbonisation gives meaning to
digitalisation.

“We need to look beyond the propulsion system when we are
talking about decarbonisation,” said Chung. “There is such a
concept as decarbonisation also through digitalisation. As ships
go from A to B, how do you look at more efficient ways of routing
it? How do you enable reduction in power consumption
throughout the whole journey? We are looking at connecting the
dots not only within the ship, but also with the fleet and the port.
We also need to look at how do we reduce the power requirement
to a level that is significant. We can’t talk about digitalisation and
decarbonisation separately.”

Indispensable revolution
The fourth industrial revolution at sea is a maritime

renaissance. Digitalisation and decarbonisation are especially
pertinent to cruise industry in the way that they also improve its
image, which has been tarnished in recent years, and at the same
time enhance passenger experience and efficiency. 

The i4 is therefore an indispensable revolution for the cruise
sector. “Cruise is the luxury frontier of the people,” said Li Xin. “It
has a lot of exclusive technologies like artistic design and
passenger comfort design. Systems and engines on board are
high-ended. They use digital solutions to improve guest
experience and to reduce costs. So digitalisation and
decarbonisation are key to the future of cruise industry.” 

Whether we call it the fourth industrial revolution at sea, a
maritime renaissance, or tectonic shifts, the goal of this
transformation is the digitalisation and decarbonisation of
shipping – the great two Ds – with the former enabling the latter.
The cruise industry is the lead protagonist in this ongoing saga.

Modern cruise shipping business bears 
most of these hallmarks and prerequisites 
of standardisation: its ships are big, its
customers demand lower rates, its source
markets are centralised (in North America,
Europe, and China), and it aims to 
provide personalised services.


