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SUSTAINABILITY INVESTING IN THE FUTURE

T
he public is becoming
increasingly concerned about
the state of the environment,
and the cruise industry is
feeling the pressure. It is

responding to this on a broad front, but the
single issue of emissions to the air tends to
dominate the debate and to push other
important challenges to the sidelines.

Cruise lines use a lot of fuel. The biggest
cruise shipping conglomerate, Carnival
Corporation & plc, for example, with its fleet
of just over 100 ships, used 3.31 million
tonnes during the 2019 financial year. This
rose from 3.29 million tonnes in the year
before, because of a bigger fleet. 

Taking into account the growth of the
business, it actually decreased in per unit
terms. Fuel consumption per one thousand
available lower bed days amounted to 37.9
tonnes, a drop of 1.4 tonnes from the
previous year.

Under a programme that covers the
years 2016–20, Carnival has identified ten
areas where it wants to improve its
sustainability track record. It aims to reduce
CO2 emissions by 25 per cent from a
baseline year of 2005.

There must be several reasons why
emissions to the air remain so dominant in
the discussion about the sustainability of the
cruise industry, although matters such as
waste reduction and proper waste
management certainly warrant attention.

For a long time, nobody seemed to care
much about what came out of the ship’s
funnel. When that changed, the debate
became focused on the use of heavy fuel

oil, which resulted in high emissions of SOX,
NOX, and particles. This first led to strict
regulations governing a few regional
emission control areas being implemented
in 2015. At the start of 2020, new, slightly
less stringent global rules for these
emissions were introduced.

GHG focus
It was this debate that encouraged

owners to retrofit their ships’ exhaust-gas
cleaning systems – or “scrubbers” as they
are known. Otherwise the much more
expensive compliant fuels must be used. It
also encouraged them to invest in LNG-
powered vessels. This would tackle the
SOX, NOX, and particles issue, but not the
greenhouse gas (GHG) emission ones. Yet
it is GHG emissions that are now the focal
point of the debate. 

Measures are being taken by leading
industry players to address this issue. “As
part of our sustainability efforts, we are
piloting next-generation fuel-cell technology,
along with large battery storage systems, as
well as the bubble technology,” Roger
Frizzell, senior vice president of corporate
communications at Carnival Corporation &
plc, told CruiseTimes. 

“Each year, we invest a percentage of
our capital funds for R&D efforts in
sustainability that allows us to leverage the
latest technology advancements on our
ships.” 

Royal Caribbean Cruises Ltd published
a programme called “20>25 by 2025” in
February 2020, which, according to the
company, was designed to give people

specific goals to work towards, including a
cut in the group’s carbon footprint by 25 per
cent. This would also include development
of Perfect Day at Lelapa in Vanuatu, which
would be the first carbon-neutral private
island cruise destination.

The ships themselves form a major part
of the industry’s efforts to cut GHG
emissions. One such project, PACBOAT, led
by the French shipbuilder Chantiers de
l’Atlantique, focuses on the integration of a
new fuel-cell technology demonstrator on
board the first of MSC Cruises’ four World
Class newbuilds, due for delivery in 2022. 

“This demonstrator, with an output
power of 50kW, will produce electricity and
heat using LNG, the fuel used to produce
energy on MSC Cruises’ World Class

Cruise ships’ air emissions
dominate sustainability debate

Roger Frizzell, senior vice president of
corporate communications at Carnival
Corporation & plc.
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ships,” said Andreas Ullrich, global market
leader, passenger ships & ferries, Bureau
Veritas.

The integration of solid oxide fuel cell
(SOFC) technology on board a cruise ship
is a world first. This technology, which
operates at a very high temperature (about
750°C), is more efficient for high-power
marine applications than the low-
temperature, hydrogen-based proton
exchange membrane fuel cell (PEMFC)
solutions that are used, for instance, in the
automotive sector. 

“The SOFC technology offers a very
good electrical efficiency, up to 60 per cent,
and as the heat produced can be self-
consumed on board, its total efficiency –
heat and electricity – can be much higher,
resulting in a direct reduction of energy
consumption and therefore of GHG
emissions,” said Ullrich.

Major advances are already being
made, and substantial reduction in GHG
emissions can be envisaged. “This SOFC
solution fuelled by LNG would thus reduce
emission of GHGs by about 30 per cent,
compared with a conventional dual-fuel
LNG engine, with no emission of nitrogen
oxides, sulfur oxides, or fine particles,” said
Ullrich. “In addition, it offers the advantage
of being compatible with many fuels –
LNG/methane, methanol, ammonia, and
hydrogen, et cetera – and thus with their
future low-carbon versions.”

The Italian shipbuilder Fincantieri

recently joined a project to build a hydrogen
fusion reactor to test the technology. “We do
already know the pros of it: the hydrogen
fusion reactor is expected to be highly
efficient and clean, because deuterium can
be derived from water, and the fusion
process produces no high-activity long-lived
radioactive waste,” said Cristiano Musella,
spokesperson for Fincantieri. Whether this
technology will ever be able to power a
cruise ship, only time will tell, he added.

What is clear in the debate, however, is
that the goal of the shipping industry as a
whole is a zero-emission future, and the
existing clean-fuel solutions, including LNG,
are far from acceptable.

Tangible measures
While solutions are being sought, a

number of tangible measures can already
be taken as small steps towards the zero-
emission goal. Major R&D projects may one
day revolutionise the way cruise ships are
powered. In fact, significant reductions in
fuel consumption and therefore GHG
emissions can be achieved by measures
that are actually quite simple, according to
Petter Korslund, sales director at Jotun Hull
Solutions, the Norwegian supplier of
coatings. 

The cleanliness of both the hull and
propeller has a major impact on fuel
efficiency. Fouling can add 10 per cent to a
vessel’s fuel consumption between two dry-
dockings. 

Cutting all kinds of waste in general, and
food waste in particular, is another major
area where GHG emissions can be
reduced. These are areas where low-
hanging fruit can be picked in the effort to
improve the sustainability record of the
cruise industry.

Rune Thomas Ege, head of corporate
communications at the Norwegian
expedition cruise company Hurtigruten, said
that because the company’s customers
were mainly well-educated people who were
conscious about the environment, it had
decided to start using marine gas oil instead
of heavy fuel oil on board its vessels a few

Andreas Ullrich, business development
manager for passenger ships, Bureau
Veritas. Photo: Bureau Veritas

Virgin Voyages’ recently delivered
Scarlet Lady has no buffet – to cut
food waste. A heat recovery system
to reduce fuel consumption is
among its features.
Photo: Virgin Voyages
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years before the IMO’s new global rules
took effect. It did so despite the fact that this
less-polluting fuel added about NOK 100
million to the company’s annual fuel bill. 

Hurtigruten is in the process of
converting nine of its vessels to hybrid
propulsion. At the same time, it introduced
other small but tangible measures in its
effort to reduce emissions. Plastic cups
have given way to ones made of glass, and
other similar actions have been introduced
to bring the company’s operations in line
with the expectations of its passengers.

Last year, the Carnival Group began to
dramatically reduce single-use plastics and
food waste on board its ships. “The project
includes the use of innovative bio-digester
technology currently being installed on our
ships, in addition to our larger recycling
efforts and special hull coatings being
added,” said Frizzell.

Virgin Voyages, which started
operations recently, decided not to have a
buffet on its ships; instead, all food will be
prepared to order. “Since we are a new
cruise line, we had the luxury of starting
from scratch and completely rethinking
operations,” said a Virgin Group
spokesperson. “Food buffets are very
wasteful, but we know there will always be
more room for improvement. We will be
measuring our food waste, and making
adjustments as we continue to refine our
operations.”

Buffets are traditionally part of the

Scandinavian experience and remain an
integral part of the catering concept on the
cruise ferries that operate in the region,
including those of Viking Line. 

The company operates a fleet of seven
ships that range from about 17,000 to
60,000 gross tons. Five of them operate on
overnight services. Each has several dining
outlets, including a buffet restaurant. 

In partnership with Winnow, a UK-based
company specialising in cutting food waste
at restaurants, Viking Line carried out a
project on its 1985-built, 2,500-passenger
cruise ferry Mariella, which operates
between Helsinki and Stockholm, to tackle
the problem.

“Among the things we did was that we
plated some dishes in the buffet, including
some desserts. We also reduced the size of
these portions. Suppliers of food were also
brought in the drive, and when herring roe
was served on Mariella, the fish itself was
used rather than being thrown away,” said
Dani Lindberg, who is in charge of
sustainability at the company.

The various measures taken by the
company reduced waste by more than 40
per cent. At the same time, the waste itself
was brought under the spotlight. Instead of
being mixed with other general waste and
burned, food waste was placed in separate
containers and sent to a power generator to
be used as a source for generating biogas. 

“This again places certain requirements
for handling of the waste – it has to be

sorted, kept cool, and transferred from the
galley to the vehicle deck for disposal
ashore, so that passengers do not see the
operation,” Lindberg said. 

Thus, there are multifaceted efforts by
multiple stakeholders in identifying the
sources of GHG emissions from passenger
ships and working towards reducing them.
The ultimate goal of the sector is zero-
emission and zero-carbon shipping and
hospitality operations. The question is
whether this can be achieved ahead of the
successive regulatory implementations.

Quick innovation
Amidst all this effort and progress, the

most pressing concern for the industry is
the race against time. This has two equally
important components: the industry must
find a solution ahead of the regulatory
development, and, at the same time, efforts
must be made to slow the rapid introduction
of regulations.

Cruise shipping is still at the beginning
of an LNG age, but already this form of
fossil fuel has been condemned as
environmentally unsound. The industry feels
that it must at least be allowed to run one
generation of LNG-powered vessels, which
are much cleaner than ships run on diesel
oil or heavy fuel oil. This means that the
proposed 2030 GHG emission-free shipping
target is unrealistic. The dialogue with the
IMO and other regulatory bodies must be
intensified.

Well-travelled passengers expect
Hurtigruten to take care of the
environment in the often
sensitive areas its ships visit.
Photo: Karsten Bidstrup /
Hurtigruten  
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On the other hand, as global warming
shifts up a gear, exemplified by mass
extinctions and Australian bush fires, among
other outcomes, the social and political
pressures are mounting for even more
stringent emissions control. Economic
development no longer occupies the top
place on the agenda of the new EU regime,
which instead is advancing a Green New
Deal. This puts even more demand on the
shipping industry to cut emissions, and cut
them quickly.

This effectively means that the cruise
industry must move beyond the LNG era as
fast as possible. So far, despite all the
advances made towards reducing
emissions, a viable solution has yet to be
found. At present, battery and hydrogen
technologies seem to be the ideal choices,
but the reality is still decades away. “We are
still a long way from full battery-powered
cruise ships; in fact, I don’t think this will
ever become a reality. We need to find a
more realistic solution,” said Captain
Michael McCarthy, chairman of Cruise
Europe.

Unlike other forms of shipping, cruise
shipping needs two solutions: one for
propulsion and one for hospitality, not to
mention the land-side infrastructure.

For hospitality, effective measures such
as reducing wastes are being taken. The
focus of the debate is now on propulsion-
related emissions. For this, the industry
needs what is known as quick innovation.

Not surprisingly, Norway is leading the
field in this endeavour. “There is a global
trend in becoming green,” said Per Erik
Dalen, head of GCE Blue Maritime Cluster in
Norway. “We have to find a solution quickly.
Zero emissions is the goal. The question is
how quickly can we achieve this. We don’t
yet have the answer. But things can happen
very quickly.” 

The country’s maritime sector is working
hard and fast towards a zero-emission
future. A fleet of small all-electric passenger
ferries have been coming off the production
line; some of them are already in operation.
Norled, a Norwegian ferry operator, is also
building a hydrogen-powered ferry.

But it is still a long way from transferring
these technologies to large-scale cruise
ships. Even if the all-electric or hydrogen-
powered cruise vessel can be rolled out in
time to meet the demands of the regulatory
framework, there remains the question of a
global supporting infrastructure. 

It will take a long time to develop
worldwide shore-side power supply facilities
for deep-sea vessels.

Much more
In short, while the debate continues,

zero-emissions cruise operations are still a
remote possibility. Sustainability and
environmental protection are clearly
paramount. “The cruise industry is the
leader in environmental protection within the
shipping sector. We have done a lot for

sustainability,” said Alfredo Serrano, director
of CLIA Spain, in a recent speech.

The industry is determined to invest in
sustainability. Many cruise lines now employ
sustainability officers. We are told that every
new class of ships is about 30 per cent
more efficient than the one before. Much
more is being done. In the final analysis, the
questions we ask now are: Will all these
efforts be enough? Will zero-emission cruise
shipping ever be possible, bearing in mind
that the power required for charging the
batteries will still need to be generated
somehow, somewhere? If not, will cruise
business have a future?

Dani Lindberg, sustainability manager and
data protection officer, Viking Line.

Photo: Daniel Eriksson

Costa Mediterranea in dry-dock –
clean hull and propellers can 
cut fuel consumption by 10%.
Photo: Fincantieri


